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Rome V provides updated criteria for pediatric disorders
of gut-brain interaction, replacing age-based subdivisions
with a classification based on the following regions and
symptom patterns: abdominal pain disorders, defecation
and anorectal disorders, and discomfort disorders. New
entities were introduced, including biliary pain syndrome,
centrally mediated abdominal pain syndrome, functional
abdominal bloating, and proctalgia fugax. The term “in-
fantile colic” has been replaced with “infant distress syn-
drome.” Existing criteria for irritable bowel syndrome,
functional constipation, and nonretentive fecal inconti-
nence were revised to improve diagnostic clarity and
reflect current clinical understanding. Rome V also
acknowledges that disorders of gut-brain interaction may
coexist with other conditions producing gastrointestinal
symptoms. These updates are intended to support a more
consistent diagnostic framework and guide appropriate
management strategies for children and adolescents.
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n this fifth iteration, the Rome V Pediatric Committees
decided to depart from the age-based divisions used
in Rome IV. This aligns with emerging evidence that links
disorders of gut-brain interaction (DGBI) to regions and
the fact that some of them may be present throughout
childhood and adolescence. To facilitate conceptualization,
the Lower Gastrointestinal (GI) and Biliary Disorders
Committee carved out 3 distinctive groups of GI disorders:
abdominal pain disorders, defecation and anorectal dis-
orders, and discomfort disorders, as delineated in
Figure 1.
Collaboratively, with the Pediatric Upper GI Committee,
a strategic decision was made to include functional
dyspepsia (including epigastric pain syndrome) in the up-
per GI chapter. This was rooted in the recognition that most
of its symptoms, such as nausea and vomiting, seemingly
find their origin in the upper GI tract. The Committee
decided to include several new diagnostic entities within
the Rome V criteria. They include biliary pain syndrome,
centrally mediated abdominal pain syndrome (CAPS),

proctalgia fugax (PF), and functional abdominal bloating. The
Committee believes these disorders occur in children and
without clear diagnostic criteria there could be unacceptable
delay in diagnosis and use of inappropriate therapeutic mo-
dalities to address such conditions. It was also decided to
rename “infantile colic” to “infant distress syndrome” (IDS).

H1a. Irritable Bowel Syndrome
Epidemiology

Worldwide irritable bowel syndrome (IBS) prevalence
has been estimated to range from 1.9% to 10.4%."” A
recent systematic review identified an overall pediatric IBS
worldwide prevalence of 3% (95% CI, 2%-4%).® No
studies have described IBS in children younger than 6
years, thus the Rome V Committee recommended 6 years
as the minimum age for diagnosis.

Pedlatric Irritable Bowel Syndrome Subtypes
Pediatric IBS subtype prevalence varies based on the
study population. In a US-based study, subtypes were
[BS-constipation (IBS-C; 48%), IBS-unclassified (40%),
IBS-diarrhea (IBS-D; 8%), and IBS-mixed (IBS-M; 4%).*
In a Sri Lankan study, the subtypes IBS-C, IBS-D, and
IBS-M were almost equally distributed (27%-28%), with

*Authors share co-first authorship.

Abbreviations used in this paper: AM, abdominal migraine; APS-NOS,
abdominal pain syndrome-not otherwise specified; CAPS, centrally
mediated abdominal pain syndrome; CBT, cognitive behavioral therapy;
DGBI, disorders of gut-brain interaction; ESPGHAN, European Society for
Pediatric Gastroenterology, Hepatology and Nutrition; FC, functional
constipation; FDr, functional diarrhea; FODMAP, fermentable, oligosac-
charide, disaccharide, monosaccharide, and polyol; GB, gallbladder; Gl,
gastrointestinal; IBS, irritable bowel syndrome; IBS-C, irritable bowel
syndrome-constipation; IBS-D, irritable bowel syndrome-diarrhea;
IBS-M, irritable bowel syndrome-mixed; IDS, infant distress syndrome;
NASPGHAN, North American Society for Pediatric Gastroenterology,
Hepatology and Nutrition; NRFI, nonretentive fecal incontinence; PENFS,
percutaneous electrical nerve field stimulation; PF, proctalgia fugax; RCT,
randomized controlled trial.

‘@ Most current article

© 2026 The Author(s). Published by Elsevier Inc. on behalf of the AGA
Institute. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
0016-5085
https://doi.org/10.1053/j.gastro.2026.01.036


http://creativecommons.org/licenses/by%2Dnc%2Dnd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1053/j.gastro.2026.01.036&domain=pdf
http://creativecommons.org/licenses/by%2Dnc%2Dnd/4.0/
https://doi.org/10.1053/j.gastro.2026.01.036

1368 Di Lorenzo et al

H1a. Diagnostic Criteria® for Irritable Bowel Syndrome

Must include all the following:

1. Intermittent abdominal pain on average of at least
4 days per month associated with 1 or more of the
following:

a. Related to defecation (ie, worsening or amelioration
of)

b. A change in frequency of stool

c. A change in form (appearance) of stool

2. Abdominal pain is the predominant symptom®
3. After appropriate evaluation, the symptoms cannot be
fully explained by other medical conditions

Criteria fulfilled for at least 2 months before diagnosis.
Ppain should not occur solely during menses.

IBS-M having the lowest prevalence (17.8%).” An Italian
study reported that pediatric IBS subtypes changed in
24% over 12 months.®

Justification for Changes in Criteria

In Rome 1V, for those children with constipation, there
was an attempt to differentiate functional constipation (FC)
from IBS by first attempting to treat constipation.” How-
ever, the Rome V Committee felt that the type, dosing, and
length of intervention for the treatment of FC and the
amount of change in pain severity required were not well
specified. Instead, the Rome V Committee proposes a shift
akin to that described in the adult IBS criteria, with a focus
on the predominant symptom of abdominal pain as the
differentiating factor between IBS-C and FC.

Defining subtypes of IBS may help identify pathophys-
iological factors and tailor treatments. The subtype
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Table 1. Irritable Bowel Syndrome Subtypes?

IBS subtype Definition

IBS-C >1/4 (25%) of abnormal stools type 1 or 2 and
<25% of bowel movements with Bristol stool
types 6 or 7.

IBS-D >1/4 (25%) of abnormal stools type 6 or 7 and
<25% of bowel movements with Bristol stool
types 1 or 2.

IBS-M >1/4 (25%) of abnormal stools type 1 or 2 and >1/

4 (25%) of abnormal stools type 6 or 7

IBS unclassified <1/4 (25%) of stools hard or lumpy with bowel
movements with stool type 1 or 2 and <1/4
(25%) of bowel movements with stool type
6or7

4BS subtypes defined according to the proportion of
abnormal stool forms based on the Bristol Stool Form Scale.

classification is in parallel to that used in the Rome V adult
IBS diagnostic criteria (Table 1). The Committee also
decided to add as exclusion criteria for cases that the pain
occur solely during the menses based on 2 recent survey
studies (still unpublished) that found a subset of children
meeting Rome 1V Criteria for IBS had pain and changes in
bowel movement exclusively during menses. This is
thought to be dysmenorrhea mimicking the diagnosis of
IBS.

Pathophysiology

A systematic review of risk factors for abdominal pain
syndromes included female sex, gastroenteritis, trauma and
abuse, lifetime stress, psychological disorders, somatic
symptoms, and poor sleep.® Having a parent with IBS was
also identified as a risk factor.” Twin studies have found
greater IBS concordance in monozygotic (17.2%-22.4%) vs
dizygotic (8.4%-9.1%) twins.'>"!
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Figure 1. New classification of pediatric DGBI of the lower gastrointestinal tract. Overview of the current classification
framework for pediatric DGBI on affecting the lower gastrointestinal tract.
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Early life events are associated with an increased like-
lihood of developing pain-predominant DGBI. These include
low birth weight, neonatal gastric suction, early use of
antibiotics, pyloric stenosis, cow’s milk protein allergy,
umbilical hernia repair, and urinary tract infection.'*™*’
Early childhood adverse life events such as general trauma,
physical punishment, and abuse are associated with IBS."®!
Early life events have been found to contribute to the
development of visceral hyperalgesia, primarily through
preclinical models.**

Using rectal barostat, studies have identified that chil-
dren with IBS have a lower rectal sensory threshold than
controls or with other DGBI and may even have rectal
distention-induced sensation that projects to other body
sites (ie, a somatic referral).?***

Children with IBS have been found to have increased
gut permeability.”® Using both fecal markers (ie, fecal cal-
protectin, fecal -defensin-2, and fecal granins) and evalu-
ation of mucosal biopsies, children with IBS (vs controls)
were found to have increased low-grade gut inflamma-
tion.”®*” Some but not all pediatric IBS studies have iden-
tified increased mast cells in the GI tract.”®*’

Studies of cohorts composed primarily of those with
IBS-C showed an increase in y-proteobacteria.*>** Children
with pain-predominant DGBI have decreased a-diversity,
different B-diversity, and increased bacteria within the
phylum Bacteroidetes than controls.>” In a small cohort of
children with IBS, Flavonifractor plautii and Lachnospir-
aceae bacterium 7_1_58FAA were associated with increased
IBS abdominal pain severity.”’ Children with IBS had an
increased amount of fecal steroid/sterol and bile acid
metabolites compared with controls.**

Children with IBS may have decreased antral contrac-
tion amplitudes, slower liquid meal emptying, and may lack
meal-induced decreases in rectal volume.”***

More than 90% of children and adolescents with IBS
identify at least 1 food that exacerbates their GI symp-
toms.>*3>  Fermentable, oligosaccharide, disaccharide,
monosaccharide, and polyol (FODMAP) carbohydrates
include fructose, lactose, fructans, galactans, and polyols.
FODMAPs may worsen symptoms in a subset of children
with IBS.*® The data currently do not support gluten
sensitivity as a significant factor.””

Clinical Evaluation

Testing for celiac disease is recommended in those with
IBS-D based on limited data in children with chronic
abdominal pain that have suggested a higher prevalence of
celiac disease in some but not all pediatric studies.*®™*°
Parasitic testing should be considered based on the local
context. Fecal calprotectin level is used as a screen for in-
testinal inflammation. In children with IBS-D there is a
need to consider the possibility of carbohydrate malab-
sorption and assess for dietary triggers due to the
increased prevalence of sucrase-isomaltase gene variants in
children with chronic diarrhea.”’ In a subset of children
with IBS and loose stools, bile acid malabsorption has been
identified as a contributing factor."”
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Psychological Features

Studies have reported the association between
abdominal pain-related DGBI and clinically evident as
well as subclinical anxiety and depression.**™*’” Anxiety
and depression are as likely to follow as to precede pain*®
and are not the main factors influencing pain out-
comes.*”! Rather than general anxiety or depression, GI-
specific anxiety, cognitions, somatization, and avoidance
behaviors such as pain catastrophizing®®”? are the most
important predictors of outcomes in children with
abdominal pain.”? There is also evidence that parental
psychological factors play an important role.”” In addition
to pain, children with IBS can present other symptoms (eg,
distention and bloating) that may have a psychological
impact. Children with IBS may have increased school
absenteeism, sleep disturbances, multisite pain, and
functional disability.”*°°

Treatment

Ideally, treatment should be tailored to the identified
pathophysiological mechanisms, clinical presentation, and
psychosocial circumstances.

Hypnotherapy and cognitive behavioral ther-
apy. Randomized controlled trials (RCTs) have identified
both short- and long-term benefits of hypnotherapy up to
almost 5 years later.”® In RCTs including children with IBS,
cognitive behavioral therapy (CBT) was found to improve
GI symptoms and quality of life for up to at least 1 year.””
Other types of behavioral therapies (eg, meditation and
yoga) can be useful in clinical practice but currently lack
RCT evidence.

Percutaneous electrical nerve field stimulation (PENFS)
is superior to sham intervention in decreasing abdominal
pain.”® This led to the US Food and Drug Administration
approving this intervention for the treatment of IBS in
children.””

Dietary interventions. The majority of lactose
challenge RCTs in children with abdominal pain-
predominant DGBI do not support the role of lactose as
the trigger of the child’s symptoms.®® A single RCT found
greater pain improvement with a 2-week fructose re-
striction.’’ Some RCTs have identified that a low-
FODMAP diet ameliorates GI symptoms in children with
IBS and DGBIL.°%°3 If recommended, this diet should be
implemented in the following 3 phases: restriction (no
more than 4-6 weeks), reintroduction, and personaliza-
tion.°* Given concerns for abnormal eating behaviors and
the potential occurrence of avoidant and restrictive food
intake disorders, it is strongly recommended that a die-
titian be involved in any restriction diet and that liber-
alization of the restriction be instrumented when
possible.®”

Probiotics. RCT data are available to support using
certain probiotics, such as Lactobacillus rhamnosus GG, for
pediatric IBS.°%"%¢

Peppermint oil. A randomized, placebo-controlled
trial in children with IBS identified that enteric-coated
peppermint oil decreased abdominal pain severity.®’
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Psyllium. Two RCTs in children with IBS have re-
ported that psyllium (vs placebo) is superior in amelio-
rating symptoms.70‘71

Pharmacologic interventions. Despite the lack of
RCT evidence, antispasmodics are often used in clinical
practice for the treatment of children with IBS. A small RCT
of children with functional abdominal pain compared
cyproheptadine with placebo for 2 weeks and found that a
greater number of children receiving cyproheptadine ach-
ieved complete resolution of pain.”* There is contradictory
data on amitriptyline.

Amitriptyline was significantly better than placebo in
improving quality of life and right lower quadrant pain in
female adolescents with IBS.”> However, a multicenter RCT
of children with abdominal pain-predominant DGBI, most of
them with IBS, found no difference between amitriptyline
and placebo after 4 weeks of treatment.”* A double-blind
clinical trial did not find superiority of rifaximin compared
with placebo in the treatment of IBS.”” The placebo effect is
well recognized in pediatric IBS treatment trials. A multi-
center crossover RCT found greater pain reduction with
open-label placebo compared with hyoscyamine on an as-
needed basis.”® The importance of drug labeling in treat-
ment success was demonstrated in a mebeverine trial.”’

In clinical practice, medications such as loperamide and
bile acid sequestrants are sometimes used to treat children
with IBS-D, as they prolong transit time and reduce stool
volume.”®”? Osmotic laxatives (eg, polyethylene glycol)®’
and stimulant laxatives (eg, sennosides and bisacodyl) are
considered first-line, and secretagogues (eg, linaclotide) are
often used in the treatment of children with IBS-C.”" In se-
vere cases, multidisciplinary pain-treatment programs for
children with DGBI have shown reductions in pain,
improvement in functioning, and lower acute health care
utilization.***

The European Society for Pediatric Gastroenterology,
Hepatology and Nutrition (ESPGHAN) and the North Amer-
ican Society for Pediatric Gastroenterology, Hepatology and
Nutrition (NASPGHAN) conducted a comprehensive review
of the literature and published treatment guidelines for IBS
and functional abdominal pain-not otherwise specified
(FAP-N0S).?* CBT and hypnotherapy were recommended as
first-line treatments. PENFS, strain-specific probiotics,
enteric-coated peppermint oil capsules, and soluble fiber
(psyllium) (only for IBS) were suggested as possible treat-
ments. Antispasmodics (eg, mebeverine and drotaverine)
and antibiotics such as rifaximin were not suggested.
Amitriptyline and cyproheptadine could be considered in
selected cases. Restrictive diets including low-FODMAP were
not suggested.”® Specific treatments for constipation or
diarrhea are recommended for specific IBS subtypes.

H1b. Abdominal Pain Syndrome-Not
Otherwise Specified
Epidemiology

A recent meta-analysis reported that 1.2% of children
and adolescents worldwide experience FAP-NOS, now
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H1b. Diagnostic Criteria® for Abdominal Pain Syndrome-Not
Otherwise Specified

Must be fulfilled an average of at least 4 days per month and
include all of the following:

1. Intermittent abdominal pain that does not occur solely
during meals, defecation, or menses.

2. Insufficient criteria for irritable bowel syndrome, func-
tional dyspepsia, abdominal migraine, or biliary pain
syndrome.

3. After appropriate evaluation, the abdominal pain cannot
be fully explained by another medical condition.

Criteria fulfilled for at least 2 months before diagnosis.

referred to as abdominal pain syndrome-not otherwise
specified (APS-N0OS).%*

Justification for Changes in Criteria

The committee revised the criteria to differentiate
intermittent pain (APS-NOS) from constant pain (CAPS)
and specified that pain in APS-NOS should not be exclu-
sively associated with meals, menses, or bowel movements.

Pathophysiology

The pathophysiology of this disorder is multifactorial,
involving psychological stress,”>® early life adverse events
(such as trauma and medical or surgical interventions)."**’
These and possibly other factors interact and result in
abnormal brain-gut interactions,”® visceral hypersensitivity,”’
abnormal GI motility,90 impaired intestinal barrier function,”
and changes in the intestinal microbiome.**”*

Clinical Evaluation

The history should include the type, frequency, and
location of the pain, bowel habits, associated symptoms,
and potential risk factors. Physical examination needs to be
thorough to exclude organic causes. Although extensive
testing is rarely required, investigations such as bloodwork
and stool studies to screen for inflammatory diseases and
celiac disease may be considered.

Psychological Features

The psychological profile of children with APS-NOS and
IBS are often similar (see Irritable Bowel Syndrome
section).”

Treatment

Therapeutic interventions include pharmacologic and
nonpharmacologic approaches. Despite the lack of evi-
dence to support the use of antispasmodics, they are
frequently used for the treatment of APS-NOS. Mild cases
may respond to peppermint 0il.®*®? Tricyclic antidepres-
sants have also shown benefit in some studies,”* along
with other agents, such as cyproheptadine, domperidone,
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and probiotics.?® Among nonpharmacologic strategies,
hypnotherapy, CBT,””°” and PENFS’® have demonstrated
efficacy. The ESPGHAN-NASPGHAN guidelines for treat-
ment of IBS and FAP-NOS provide a strong recom-
mendationfor CBT and hypnotherapy, and a conditional
recommendation for PENFS.®®

H1c. Biliary Pain Syndrome

Epidemiology

Most of the published pediatric literature refers to the
term “biliary dyskinesia.” A systematic review by Santucci
et al’” included 1833 children and adolescents with biliary
dyskinesia. In 2019, Cairo and colleagues100 conducted the
largest multicenter study in North America, involving 16
institutions, and 678 patients were diagnosed with biliary
dyskinesia and 78.2% were female.

Justification of Inclusion Into Pediatric Rome
Criteria

Functional gallbladder (GB) and sphincter of Oddi
disorders are controversial and previously only included in
adult Rome criteria.'®%1%? Pediatric literature is scarce,
based mostly on biliary dyskinesia, with retrospective
studies lacking standardized definitions'’* but reporting a

H1c. Diagnostic Criteria® for Biliary Pain Syndrome

Must include all the following:

1. Pain in the right upper quadrant with or without
epigastric pain occurring on average at least 4 days per
month, with all the following characteristics:

a. Acute onset, lasting at least 30 minutes and up to
several hours

b. Episodic, with varying intervals between attacks

c. Severe enough to lead to acute medical evaluation

2. Symptoms do not meet criteria for irritable bowel syn-
drome, functional dyspepsia, or abdominal migraine

3. Absence of gallstones or other structural gallbladder or
biliary tract pathology

4. After appropriate evaluation, the symptoms cannot be
fully explained by another medical condition

Supportive criteria

1. Normal liver enzymes, conjugated bilirubin, and
pancreatic enzymes during or within a few days of the
episodes

. Nausea and vomiting

. Pain radiates to the back and/or right shoulder blade

. Pain occurs postprandially

. Pain awakens the patient from sleep

ab~howON

Criteria fulfilled for at least 2 months before diagnosis.
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rise in cholecystectomies. This gap led to the develop-
ment of the first pediatric criteria on biliary-type
abdominal pain. Due to limited data, these were adapt-
ed from adult criteria.'* A key difference is the
requirement for pain to be in the right upper quadrant
with or without epigastric pain, helping distinguish it
from functional dyspepsia.”’’

Clinical Evaluation

A clinical history covering pain location, severity, fre-
quency, and relation to meals and bowel habits is crucial to
differentiate biliary pain syndrome from other pain-related
DGBI. When the pain radiates to the epigastrium, an upper
GI endoscopy may be performed at the physician’s discre-
tion. Once the suspicion of biliary pain has been raised, GB
stones need to be excluded by GB and biliary tree ultra-
sound, complemented with magnetic resonance chol-
angiopancreatography. Blood tests should evaluate liver
function, but GB ejection fraction studies are not recom-
mended for diagnosis.

Treatment

Most literature focuses on the outcomes after surgical
treatment, and the use of nonmedical therapies has not
been emphasized (eg, antispasmodics, ursodeoxycholic
acid, and neuromodulators). However, the rationale for
surgery is questioned due to poor diagnostic clarity, un-
reliable GB ejection fraction and widely heterogeneous
success rates ranging from 349% to 100%.”” In addition,
biliary dyskinesia may resolve spontaneously, with con-
servative treatment often showing equivalent or better
outcomes than cholecystectomy in long-term follow-up."%*
Therefore, cholecystectomy should be considered only
when other nonsurgical treatments have been appropri-
ately trialed and have failed to improve symptoms. Even
then, the use of surgery needs to be carefully reviewed,
and patients and their families should be appropriately
counseled regarding the possibility that surgery may not
alleviate symptoms or may exacerbate symptoms or result
in complications.

H1d. Abdominal Migraine
Epidemiology

Data suggest an abdominal migraine (AM) prevalence of
approximately 1% per Rome IV Criteria,®'® with symptom
onset at 7-8 years and being more common in girls.*°>*%’

Justification for Changes in Criteria

The Rome V Diagnostic Criteria for AM remain un-
changed from Rome IV. Similarly to Rome IV, the current
criteria underscore that in cases of overlapping symp-
toms with cyclic vomiting syndrome, the predominant
and most bothersome symptom will guide the primary
diagnosis.
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H1d. Diagnostic Criteria® for Abdominal Migraine

Must include all the following occurring at least twice:

1. Paroxysmal episodes of intense and acute peri-
umbilical, midline, or diffuse abdominal pain lasting for 1
hour or more. Pain should be the most severe and
distressing symptom.

2. Episodes are separated by at least 1 week

3. The pain is incapacitating and interferes with normal
activities

4. Stereotypical pattern and symptoms in the individual
patient

5. The pain is associated with 2 or more of the following:

. Anorexia
Nausea

. Vomiting
Headache

. Photophobia
. Pallor

~0 Q00T

6. After appropriate evaluation, the symptoms cannot be
fully explained by another medical condition, including
cyclic vomiting syndrome.

Criteria fulfilled for at least 6 months before diagnosis.

Pathophysiology

AM is among the least studied DGBI in children and
adults and is part of a spectrum that includes cyclic vom-
iting syndrome and migraine headaches.'’® These disorders
share symptoms, triggers, demographic characteristics,'"’
and family history."'® Neuronal hyperexcitability may
contribute to their pathophysiology, with a lower threshold
required to trigger episodes.''' Children with AM may
exhibit abnormal antral motility and slower gastric
emptying.''* Mitochondrial dysfunction is also considered a
potential mechanism underlying migraines.' ™

Clinical Evaluation

Medical history should include abdominal surgeries,
medications, comorbidities, family history, triggering and
relieving factors, and impact on daily life. Routine evalua-
tion should assess consciousness, hydration, vital signs, and
body weight. Laboratory testing includes a complete blood
count, electrolytes, glucose, kidney and liver function tests,
pancreatic enzymes, and urinalysis. The evaluation may
exclude other diseases associated with episodic pain such
as recurrent pancreatitis; small bowel, urologic, or biliary
obstruction, ovarian torsion, familial Mediterranean fever,
acute intermittent porphyria, hereditary angioedema,'*
and psychiatric disorders. Psychological evaluation is
important.115
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Treatment

There are no US Food and Drug Administration-
approved medications or evidence-based guidelines for
treating AM in children. Education is essential to reassure
families that although episodes can be severe and dis-
tressing, they are not life-threatening or indicative of
serious pathology. Treatment should be individualized
based on attack frequency, severity, impact on the child’s
life, and potential adverse effects. Treatment is based
primarily on analgesics."'® When possible, identification
of triggers can prevent episodes. Children with frequent
and debilitating episodes may benefit from prophylactic
therapy, as some evidence suggests that antimigraine
medications such as pizotifen, cyproheptadine, proprano-
lol, and flunarizine may prevent attacks."'” During epi-
sodes, management includes resting and sleeping, as well
as oral or subcutaneous medications like pizotifen, su-
matriptan, verapamil, topiramate, aprepitant, or dival-
proex sodium."*® In rare unremitting cases, intravenous
dihydroergotamine may be considered."’” In addition,
headache treatment strategies suggest that combining
biobehavioral interventions with medical therapy may be
beneficial.'*"

H1e. Centrally Mediated Abdominal
Pain Syndrome

Epidemiology

Although it is common for children with DGBI to report
intermittent pain, continuous pain as in the case of CAPS is
much less frequent. There is no specific epidemiologic data
for this diagnosis, as CAPS was not part of previous pedi-
atric Rome Criteria.

H1e. Diagnostic Criteria® for Centrally Mediated Abdominal
Pain Syndrome®

Must include all the following:

1. Continuous abdominal pain

2. Pain limits daily functioning®

3. After appropriate evaluation, the symptoms cannot be
fully explained by other medical conditions

Criteria fulfilled for at least 2 months before diagnosis.
bCentraIIy mediated abdominal pain syndrome is typically
associated with psychosocial comorbidity, but there is no
specific profile that can be used for diagnosis.

°Daily activities include impairment in school, social/leisure,
family life, and sports.
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Justification of Inclusion Into Pediatric Rome
Criteria

The Rome V Committee introduced CAPS as a new pe-
diatric diagnosis, acknowledging the existence of cases of
continuous abdominal pain. Previously, this diagnosis was
limited to adults only. This addition ensures diagnostic
consistency across the lifespan. In adults, differently than in
children, there are defined categories of CAPS. Due to the
absence of pediatric epidemiologic data, the Pediatric
Committee decided not to introduce these categories.

Clinical Evaluation

CAPS evaluation resembles APS-NOS, emphasizing psy-
chological assessment to identify psychosocial influences,
coping mechanisms, pain-specific cognitions, and behav-
ioral responses. Understanding parent-child differences in
pain perception is essential to better understand the
patient and plan treatment.

Psychological Features

It is assumed that psychosocial factors play a more
central role in symptom generation in CAPS than in other
abdominal pain syndromes, although this has not been
studied yet and therefore requires an in-depth evaluation.

Treatment

Although specific data are lacking, multidisciplinary
care is highly recommended for children with CAPS,**'*!
emphasizing collaboration with families and schools.
Specialized chronic pain centers offer individualized treat-
ment through multidisciplinary teams. Some of the treat-
ment strategies listed in the ESPGHAN-NAPGHAN
guidelines related to IBS and FAP-NOS may apply to this
condition as well.®® Brain-gut therapies are strongly rec-
ommended,"*>'** given the central sensitization that is
likely present in these patients. Recommendations options
are psychopharmacologic medications, PENFS,”® and psy-
chological approaches, such as CBT and hypnosis.”®'**
Although evidence on their efficacy in children with CAPS is
needed, these therapies target the brain-gut pathway and
have shown effectiveness in reducing pain and disability in
other abdominal pain syndromes. Pharmacologic treat-
ments include tricyclic antidepressants (eg, amitriptyline
and nortriptyline), selective serotonin reuptake inhibitors
(eg, citalopram), quaternary antidepressants (eg, mirtaza-
pine),'*> and antiseizure medications (eg, gabapentin,
pregabalin).'*%7

H2a. Functional Constipation
Epidemiology

Constipation is a common problem worldwide. A sys-
tematic review described a mean and median prevalence in
children of 14% and 12%, respectively.'*® The peak inci-
dence of constipation occurs at the time of toilet training,
and there are no sex differences.'?® There is little
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H2a. Diagnostic Criteria® for Functional Constipation

1. Must include at least 2 of the following occurring in the past

month:

a. On average, 2 or fewer defecations per week

b. On average, at least 1 episode of fecal incontinence per
week”

c. History of retentive posturing, straining, or inappropriate
stool retention

d. History of painful or hard® bowel movements

e. Presence of a large fecal mass in the rectum

f. History of large diameter stools

2. After appropriate evaluation, the symptoms cannot be fully
explained by another medical condition
3. Does not fulfill criteria for irritable bowel syndrome

Criteria fulfilled for at least 1 month before diagnosis.

bThis criterion only applies to children who have been toilet-
trained.

®Bristol Stool Form Scale type 1 or 2, or Brussels Infants and
Toddlers Stool Scale type 1, 2, or 3 for infants.

consensus in the literature regarding the risk factors for FC,
although the low consumption of fiber, fruit, and vegeta-
bles, a positive family history, obesity, and low physical
activity have been associated with an increased risk."*®

Justification for Changes in Criteria

The committee debated whether it was beneficial to
remove the term “functional” from this entity to maintain
uniformity with other DGBI. It was concluded that there was
no better alternative to describe this condition and that the
term “functional constipation” is well accepted by patients,
families, and medical providers. We changed the wording
from “at least once per week” to “occurring in the past
month,” which brings the criteria in line with the question-
naire used and addresses the fact that some issues (eg, large
fecal mass in the rectum) are not occurring every week. We
eliminated “in a child of a developmental age of at least 4
years,” because this entity in Rome V is no longer subdivided
based on age of the patients and we added a clarification
that criterion 1b applies only to patients who have been
toilet-trained. Because we now have 1 set of FC criteria for
children of all ages, including those who are not toilet-
trained, we have eliminated “in the toilet” from criterion
la. We added the word “straining” to the criterion 1c
because stool-withholding is often misinterpreted as
straining by parents. The other changes aimed at making the
description less subjective. In criterion 1c we have changed
the wording “excessive volitional” to “inappropriate,”
because the word “volitional” was not intuitive for many
parents and “excessive” was subjective. The word “inap-
propriate” differentiates the withholding from the very
appropriate behavior one expects when access to restrooms
is not available. We have now clarified the wording of “hard”
in criterion 1d by associating it with Bristol Stool Form Scale
or Brussels Infants and Toddlers Stool Scale types. We also
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removed the wording “that can obstruct the toilet” because
that wording could have been related to the size and type of
toilet used more than to the size of the stools. Abdominal
pain is also a frequently associated symptom of FC, but its
presence was not considered a criterion for FC by the Rome
V Pediatric Committee. It is recognized that abdominal pain
can be a consequence of constipation, as it is found in up to
65% of children who present with a defecation disorder,'*°
and that many children presenting with abdominal pain
improve after constipation is treated.’*' This is true for
many other symptoms that are associated with constipation,
such as poor appetite, early satiety, bloating, and urinary
disturbances; however, none of these symptoms are
believed to be either sufficient or necessary to help in the
diagnosis of FC. The Committee believes that when abdom-
inal pain is the predominant symptom and it is relieved by
defecation, a diagnosis of IBS should be made.

Pathophysiology

It is estimated that pediatric constipation is functional
in nature in >95% of cases. As FC is equally common in
both sexes and in children with diverse socioeconomic
backgrounds, dietary practices, and cultural influences,'?®
the triggering event is most likely the universal instinct to
avoid defecation because of pain or social reasons. Because
of the withholding, the colonic mucosa absorbs water from
the retained fecal mass, and the stools become progres-
sively hard and more difficult to evacuate. This process
leads to a vicious cycle of stool retention in which the
rectum is increasingly distended, resulting in overflow fecal
incontinence, loss of rectal sensation, and ultimately, loss of
the normal urge to defecate.

Clinical Evaluation

In most cases, FC is a clinical diagnosis that can be made
based on a typical history and physical examination. A
careful history must be obtained to determine the timing of
the passage of meconium, age at onset, stool withholding
behavior, characteristics of the stools, presence of associ-
ated symptoms (eg, pain at defecation, blood on the stool or
the toilet paper, fecal incontinence, and urinary symptoms),
or neurologic deficits. Some parents may mistake fecal in-
continence for diarrhea. The abdominal examination could
identify a mobile fecal mass in the left lower quadrant and
suprapubic region. External examination of the lower back
and the perianal area is essential to exclude signs of spinal
dysraphism, and a rectal examination is useful to assess
muscle tone, consistency and amount of stool, presence of
anatomic abnormalities, and size of the rectal vault. There
is evidence that abdominal radiographs are neither sensi-
tive nor specific to diagnose FC so they should only be used
when clinically indicated. However, a moderate to large
amount of stool found in the rectum has a high sensitivity
and positive predictive value (>80%) for fecal retention as
assessed by abdominal radiograph.'** Quantification of
colonic transit time with radiopaque markers may be
helpful to confirm the presence of constipation in cases
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lacking objective data. Anorectal manometry, suction rectal
biopsies, barium enema, and colonic manometry may be
indicated occasionally to diagnose organic causes of
constipation.

Treatment

The treatment of FC in children should be individual-
ized and includes education, behavioral and dietary
modification, and pharmacologic therapy. Education is as
important as medical therapy and includes counseling
families to recognize withholding behaviors and to use
behavioral interventions, such as regular toileting, use of
diaries to track stooling, and reward systems for suc-
cessful evacuations."*>"** Normal fiber and fluid intake is
recommended.

The pharmacologic approach includes rectal or oral
disimpaction and maintenance therapy to prevent the
reaccumulation of feces. Both oral (laxatives and lavage
solutions) and rectal (enemas and suppositories) medica-
tions can be used for fecal disimpaction."*>'*° Bekkali
et al'®” reported the equal efficacy of both regimens,
although fecal incontinence and watery stools were more
frequent with oral laxative use. Miller et al**® found no
difference in response to polyethylene glycol or enemas at
day 5 of disimpaction therapy.

Regarding maintenance therapy, the ESPGHAN-
NASPGHAN guidelines recommend polyethylene glycol as
the first-line therapy for children older than 6 months with
constipation.”*® In children not improving with stool soft-
eners, adding a stimulant laxative, such as senna or bisa-
codyl, to the treatment may be beneficial."*’ Recently, new
classes of medications, which were approved by the regu-
latory agencies of many different countries for treating
adult patients with chronic constipation and IBS-C, have
also been tested in large RCTs in children. So far, the only
compound that has been found to be superior to placebo in
these pediatric trials is linaclotide, which is now approved
in the United States at the dosage of 72 ug/day in patients
aged 6-17 years." "2

Children who fail to respond to standard medical in-
terventions are often classified as having “refractory con-
stipation” or “therapy-resistant constipation.”'*?
NASPGHAN defined refractory constipation as ongoing
constipation in children who meet Rome IV Criteria for FC,
who failed to improve after a minimum of 3 months of
appropriate conventional therapies (daily stimulant laxa-
tives at appropriate dosages and behavioral and biome-
chanical interventions) with impaired quality of life.
Ongoing symptoms are defined by 2 or fewer voluntary
defecations per week and/or 1 or more episodes of fecal
incontinence per week."** Another international group
defined “therapy-resistant constipation” as constipation not
responding to a maximum dose of at least 2 laxatives of
different classes for a minimum of 3 months with good
compliance in a secondary or tertiary care facility. In these
patients, interventions such as transanal irrigation en-
emas,"*” anorectal biofeedback,'* pelvic physiotherapy,**’
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intra-anal botulinum toxin injection,148
enemas have been found to be helpful.

and antegrade

H2b. Nonretentive Fecal Incontinence

Epidemiology

A meta-analysis published in 2018 reported a pooled
prevalence of nonretentive fecal incontinence (NRFI) of
0.4%, with a range from 0% to 1.8%.'*°

Justification for Changes in Criteria

The word “functional” was removed to maintain con-
sistency with the other DGBI. The Committee understands
that the current definition does not capture the subset of
children who have never been toilet-trained and have
purposeful incontinence because of emotional or psycho-
logical issues. We believe these children do not have a
classic DGBI, and we have elected to exclude them from this
definition by adding a statement that the incontinence
should not be purposeful.

Pathophysiology

Studies using radiopaque markers found normal total
and segmental transit times in children with NRFIL.'>%**
The use of 3-dimensional high-resolution manometry
demonstrated that children with NRFI had lower mean
resting and maximum squeezing pressures and a higher
threshold for the first sensation.'”” A combination of
barostat and functional magnetic resonance imaging
showed that children with NRFI had a higher threshold for
urgency, indicating the possibility of impaired rectal
sensation.'”® These findings support the hypothesis that
altered brain-gut interactions play a significant role in the
pathophysiology of NRFL

Clinical Evaluation
Table 2 provides a comparison of NRFI
constipation-associated fecal incontinence.

and
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H2b. Diagnostic Criteria® for Nonretentive Fecal Incontinence

Must include all the following in a child who has been toilet-
trained:

1. Defecation into places inappropriate to the sociocultural
context

2. No evidence of fecal retention

3. The incontinence should not be purposeful

4. After appropriate evaluation, the fecal incontinence
cannot be explained by another medical condition

@Criteria fulfilled for at least 1 month before diagnosis.

Psychological Features

Constant or episodic leaking of stools into the under-
wear leads to significant stress in children and adoles-
cents.'*> The pressure from peers and from family
members due to the unpleasant odor is usually substantial.
Thus, it is unsurprising that most children with this
symptom have psychological problems, irrespective of
what causes the incontinence.'*>'*® They also face signifi-
cant risks of child maltreatment.'>***>

Treatment

The clinician should provide a detailed explanation to
both parents and the child of the reason for the fecal in-
continence, because most families present with a great deal
of frustration. Patients should be instructed to sit on the
toilet for approximately 5-10 minutes with appropriate
seating methods at least 3 times per day, especially when
they return from school, when the risk of fecal incontinence
is high. One case report showed the efficacy of loperamide
in treating children with NRFL'®” There is no benefit to
treating children with NRFI with laxatives, which may
worsen the symptoms.'® The use of fiber may be beneficial
in certain cases.

In 1 study, although biofeedback therapy was effective
in improving defecation dynamics, there was no benefit on

Table 2.Clinical Characteristics of Retentive and Nonretentive Fecal Incontinence?

Characteristic

Retentive fecal incontinence”

Nonretentive fecal incontinence”

Size of fecal incontinence +

Large-diameter stools et
Withholding behavior +++
Night-time fecal incontinence ++
Enuresis +

Rectal mass 4
Prolonged colonic transit +4+

+++

2Comparison of clinical features commonly observed in retentive and nonretentive fecal incontinence.

(1) and (- refer to the magnitude of the effect.



1376 Di Lorenzo et al

clinical outcomes.’®® A retrospective study showed that
adding transcutaneous electrical stimulation to conven-
tional therapy helps treat children with NRFI compared
with conventional therapy alone.'®°

H2c. Infant Dyschezia
Epidemiology

A multicenter study conducted among Belgian, Italian,
and Dutch children attending well-baby visits identified
infant dyschezia in 71 of 1698 (4%) patients through the
administration of Rome IV questionnaires.'®* Similar data
have been confirmed in 2 Italian and Turkish cohorts.'¢%"%?
Regarding the relationship with FC, Hyman and col-
leagues'®® reported a constipation prevalence of 4.9%
among infants previously diagnosed with dyschezia.'®*'®°

Justification for Changes in Criteria

No scientific evidence has been produced to require a
significant change in the criteria. Considering the hetero-
geneity of clinical manifestations, an additional sentence
was added to include “crying,” “screaming,” and “extreme
reddening of the face” as supportive criteria.

Clinical Evaluation

The clinician must obtain an accurate clinical history
that includes diet and evaluate the infant’s growth. In
addition, a physical examination, including a rectal exami-
nation to exclude anorectal abnormalities, is beneficial.

Treatment

Caregivers are frequently reassured by a methodical
physical examination. They usually accept the explanation
that the child needs to learn to relax the pelvic floor at the
same time as bearing down. The caregivers are advised to
avoid rectal stimulation, which produces sensory experi-
ences that may be noxious or that may condition the child
to wait for stimulation before defecating. Laxatives are
usually unnecessary.

H2c. Diagnostic Criteria for Infant Dyschezia

Gastroenterology Vol. 170, Iss. 6

H2d. Proctalgia Fugax
Epidemiology

An Iranian study using Rome II criteria reported a
prevalence of PF of 1.8% among adolescents.'

Justification of Inclusion Into Pediatric Rome
Criteria

The Committee agreed that cases of anorectal pain due
to PF occur in children. It was decided to adopt the adult
diagnostic criteria pending further studies in children. The
aim is to encourage researchers to conduct epidemiologic
and pathophysiological studies and formulate pragmatic
management strategies.

Pathophysiology
Higher internal anal sphincter thickness and increased
contractile activity with a more significant number of anal

ultraslow wavers have been reported in patients with
PF, 168,169

Clinical Evaluation

The pain in PF is characterized by a sudden onset of
severe cramping or stabbing pain in the rectum that lasts
from seconds to several minutes and disappears
completely. A thorough history and physical examination
can help inform the diagnosis. Due to the typical and
transient nature of the pain, limited diagnostic testing may
be considered to rule out other GI or inflammatory condi-
tions. Suggested tests include complete blood count,
metabolic panel, C-reactive protein, fecal calprotectin, co-
lonoscopy, and anorectal manometry.

Treatment

Most children are managed with a simple explanation of
the transient and benign nature of the disorder. Treatment
is indicated in severe cases only. In adults, persistent
symptoms can be treated with local application of 0.2%
glyceryl trinitrate or 2% diltiazem at the onset of symp-
toms.'®” Inhaled salbutamol has been shown to reduce the
duration of pain episodes.'”’ Other medical interventions
include clonidine, amyl nitrate, low-dose intravenous

H2d. Diagnostic Criteria® for Proctalgia Fugax

Must include both of the following in an infant younger than 9
months:

1. Recurrent straining episodes for at least 10 minutes
and visible effort to defecate before successful or
unsuccessful passage of soft stools. It is often accom-
panied by screaming, crying, or extreme reddening of
the face.

2. After appropriate evaluation, the discomfort cannot be
fully explained by another medical condition.

Must include all the following:

1. Intermittent pain localized to the anorectum and unre-
lated to defecation

2. Pain generally lasts from seconds to minutes

3. There is no anorectal pain between episodes

4. After appropriate evaluation, the symptoms cannot be
fully explained by another medical conditions

@Criteria fulfilled for at least 2 months before diagnosis.
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lidocaine, and local botulinum toxin injection.”l’173 There
is insufficient evidence to use biofeedback therapy in PF.*”*

H2e. Functional Diarrhea
Epidemiology

Functional diarrhea (FDr) prevalence is approximately
2%"7°7'%% in children and 3.6%-5.3% in adults."®!

Justification for Changes in Criteria

The Rome V Criteria expanded the diagnostic age range
for FDr up to 18 years based on studies showing its pres-
ence in school-aged children and adolescents."®*'%* Given
age-related differences in stool frequency, Rome V now
provides separate criteria based on age and recommends
using the Bristol Stool Form Scale (types 6-7) and Brussels
Infant and Toddlers Stool Scale (types 5, 6, or 7), depending
on the age group.'®*'%°

Clinical Evaluation

With Rome V extending the age range for FDr diagnosis
up to 18 years, distinguishing FDr from IBS-D in older
children is now necessary. The key differentiator is the
presence and pattern of abdominal pain. FDr is character-
ized by diarrhea without significant pain, whereas IBS-D
presents with pain as the predominant symptom. Howev-
er, symptom overlap may exist, and clinicians should assess
which feature predominates.

Evaluation should begin with an age-appropriate clin-
ical history that explores symptom onset and its relation-
ship with GI infections, dietary changes, stressors, new
medications, or supplements. Special attention should be
given to ruling out conditions such as celiac disease,

H2e. Diagnostic Criteria® for Functional Diarrhea

Must include all the following:

1. Passage of an average of 4 or more painless bowel
movements daily in children younger than 4 years or
more than 2 bowel movements daily in children 4 years
or older, with at least 25% of stools being unformed®

2. Onset between 6 months and 18 years of age

3. Does not meet criteria for functional constipation,
diarrhea-predominant irritable bowel syndrome, and
nonretentive fecal incontinence

4. After an appropriate evaluation, the diarrhea cannot be
fully explained by another medical condition

Criteria fulfilled for at least 2 months before diagnosis.
PBristol Stool Form Scale or Brussels Infants and Toddlers
Stool Scale type 6 or 7 in infants/children with diapers.
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inflammatory bowel disease, malabsorption syndromes (eg,
sucrase-isomaltase deficiency), and infectious causes. The
physical examination should specifically assess hydration,
nutritional status, and alarm signs (Table 3)."*>'®” In most
cases, the likelihood of an underlying organic disease can
be reasonably excluded through basic bloodwork and stool
tests.

Treatment

Because there are no randomized trials for FDr treat-
ment in children, recommendations are based on expert
opinion and adult studies. Most toddlers and preschoolers
do not require medical therapy. In older children, treat-
ment depends on symptom severity and impact on quality
of life. Reassurance, education on bowel habits, and
addressing caregiver concerns are essential. Dietary eval-
uation is recommended—especially reduction of juice and
fructose intake in young children."®*'®° A low-FODMAP
diet may be trialed in older children. Other treatments
include loperamide,”” bile acid sequestrants (eg, chole-
styramine),’® and 5-hydroxytryptamine type 3 antagonists
when symptoms are persistent.

H3a. Functional Abdominal Bloating
Epidemiology

Functional abdominal bloating is a recent addition to
the pediatric Rome Criteria. Despite that consultations for
abdominal distention and bloating are common in neuro-
gastroenterology practice, there has been little epidemio-
logic research in children. The only study exclusively
focused on children found that 36% of children with FAP
also experienced bloating."”’

H3a. Diagnostic Criteria® for Functional Abdominal Bloating

Must include all the following:

1. Intermittent bloating and/or distention occurring on
average at least 4 days per month; abdominal bloating
and/or distention predominate over other symptoms®

2. There are insufficient criteria for a diagnosis of irritable
bowel syndrome, functional constipation, functional
diarrhea, aerophagia, or postprandial distress syndrome

3. After appropriate evaluation, the bloating cannot be fully
explained by another medical condition

@Criteria fulfilled at least 2 months before diagnosis.
b\ilg pain related to bloating may be present as well as minor
bowel movement abnormalities.
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Table 3.Alarm Features in Functional Diarrhea®

Gastroenterology Vol. 170, Iss. 6

Alarm feature

Unintentional weight loss
Malnutrition

Delayed puberty

Growth delay

Loss of appetite

Dehydration

Nocturnal diarrhea
High-volume diarrhea
Recurrent, bilious, or nocturnal vomiting
Hematochezia

Hematuria or proteinuria
Association with abdominal pain
Edema

Abdominal distension
Abdominal tenderness

lleus

Renal failure

Fever

Skin rash or joint involvement
Expulsion of parasite

Anemia

Thrombocytopenia

Elevated white blood cells

Elevated calprotectin, C-reactive protein, and erythrocyte sedimentation rate

Family history of inflammatory bowel disease, celiac disease, or colorectal neoplasia

@Systemic, clinical, and laboratory alarm features that should prompt further evaluation in children presenting with functional

diarrhea.

Justification of Inclusion Into Pediatric Rome
Criteria

Functional abdominal bloating is a newly recognized
diagnostic category. Given the lack of pediatric criteria and
the need for guidance in children and adolescents seeking
diagnosis, the Pediatric Committee hopes that the new
criteria will drive pediatric research efforts. To harmonize
diagnostic criteria with adults, functional abdominal
bloating criteria closely resemble the adult diagnosis.

Pathophysiology

Bloating and distention can result from gas accumula-
tion at various levels of the GI tract.'’! In adults, gas
retention in the small bowel and colon can trigger symp-
toms, particularly in those with visceral hypersensitivity.'**
Poor intestinal tone may also lead to gas buildup, with

increased wall tension causing symptoms even without
visible distention. Carbohydrate intolerance and the
ingestion of poorly absorbed fermentable carbohydrates
result in an increased volume of water, gas production, and
bloating.'”® Fatty meals and lipid infusions in the small
intestine also exacerbate gas retention.'”* Dysbiosis, small
intestinal bacterial overgrowth,'’> abdominophrenic dys-
synergia, pelvic floor dysfunction,'’® and impaired gas
clearance'”” may further contribute to bloating. Behavioral
factors, such as voluntary stool retention, may also result in
distention and bloating."”®

Clinical Evaluation

Abdominal bloating and distention should be differen-
tiated during consultation as their etiology and patho-
physiology may differ. Potential organic causes of both
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bloating and distention include small bowel bacterial
overgrowth, celiac disease,'?’ congenital  sucrase-
isomaltase deficiency, and other malabsorption disor-
ders.'”® Evaluation should encompass dietary history,
bowel movement frequency, stool consistency, posture,
surgical history, family history of GI diseases, and behav-
ioral factors like air swallowing. Given the broad differen-
tial, clinicians should rely on judgment and targeted tests
when appropriate, such as abdominal radiographs,
hydrogen breath tests,??? and in some cases, evaluation of
GI motility*°! to refine the diagnosis.

Treatment

Identifying the underlying cause of bloating or disten-
tion helps guide individualized treatment, which may
include dietary changes, microbiome modulation, promo-
tion of gas evacuation, antifoaming agents such as sime-
thicone, treatments targeted to alleviate visceral
perception, and in some patients with abdominal disten-
tion, biofeedback to improve the tone of the abdomi-
nothoracic wall and in selected cases to treat pelvic floor
dissyinergia.?%?

H3b. Infant Distress Syndrome
Epidemiology

Two meta-analyses of more than 50 studies from 17
countries demonstrated that the average fuss or cry dura-
tion in the first 3 months of life ranges from 1 to 2 hours
per day. Thereafter, it may drop to 30 to 60 minutes per
day.?%*2%* Using the Rome IV criteria, where infant colic
was defined as crying and fussing for 3 or more hours per
day for 3 or more days per week, the prevalence varies
from 1.9% to 19.2%, and was more frequent in the Amer-
icas than in Europe and Asia, with a peak between 1 and 2
months of age.'®"?°° Fussing refers to intermittent dis-
tressed vocalization and has been defined as “not quite
crying but not awake and content either.”**’ Infants often
fluctuate between crying and fussing, so the 2 symptoms
are difficult to distinguish in practice.

H3b. Diagnostic Criteria for Infant Distress Syndrome

For clinical purposes, must include all the following:

1. Aninfant who is younger than 5 months of age when the
symptoms start

2. Recurrent and prolonged periods of infant crying and
fussing reported by caregivers that occur without
obvious cause and cannot be prevented or resolved by
caregivers

3. After appropriate evaluation, the symptoms cannot be
fully explained by another medical condition
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H3b. Criteria for Clinical Research in Infant Distress
Syndrome

For clinical research, infants must fulfill the diagnostic criteria
as described above and they must fulfill at least 1 of the
following criteria:

1. Crying duration of >3 hours per day for children up to 6
weeks of age or >2.5 hours for older children (75th
percentile for age) for at least 3 days per week

2. Daily life and well-being of at least 1 of the caregivers
are severely impacted by the crying

Justification for Changes in Name and Criteria
IDS is a new name proposed by the Rome V Committee
in lieu of the term “infant colic.” The Rome V Committee
agrees that this syndrome of excessive crying in infancy
belongs to the DGBI group because there is evidence for a
role of both brain and gut in its pathophysiology. However,
the term “colic” suggests that the pain arises in the colon,
which has not been proven to date. Hence, a more general
name for excessive crying in infancy was formulated to
emphasize the visible distress of the infant, resulting in the
term “infant distress syndrome.” Rome IV Criteria stipu-
lated those symptoms had to stop before the age of 5
months. However, some infants still cry excessively after
the age of 5 months, and therefore this criterion has been
modified.?°32%* The third criterion in Rome 1V, stating that
the absence of failure to thrive, fever, or illness was a
prerequisite, seemed a random choice of symptoms and the
new criteria have been made consistent with those of other
DGBI. In Rome IV, only children with a crying duration of at
least 3 or more hours per day for at least 3 days per week
were included in clinical research.?’® The Rome V com-
mittee, however, agreed that this criterion of 3 hours was
arbitrary and that many infants present to the pediatrician
with excessive crying of a duration of less than 3 hours per
day but with severe impact on at least 1 of the caregivers.

Pathophysiology

The pathophysiological mechanisms underlying IDS are
still poorly understood, but IDS is likely to be a multifac-
torial disorder with GI, neurologic, and psychosocial dis-
turbances.?” The pathogenesis of excessive crying may be
closely related to the development of the GI microbiome
with higher levels of Proteobacteria, lower amounts of Bifi-
dobacteria and Lactobacillus, and decreased bacterial di-
versity in IDS than in control infants.2°®2°° Antibiotic
treatment in the first week of life has been associated with
both gut dysbiosis and an increased risk of infant colic.**%***
A diminished capacity to regulate crying episodes, greater
reactivity to sensory stimuli, neurobiological differences in
the development of the amygdala, and disorders in the
biorhythm have been suggested as contributing neurologic
factors, although studies can be contradictot'y.212‘213
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Psychological Features

There is strong evidence linking parental depression
and anxiety to IDS.2'*?!®> Maternal anxiety has been
consistently found to be both a preceding and concurrent
condition of excessive crying, but subsequent anxiety is not,
suggesting that maternal anxiety is a potential risk factor
for subsequent IDS. However, depression seems to be a
result of IDS, with excessive crying and maternal depres-
sion exacerbating simultaneously in a vicious cycle.?™*
Paternal depressive symptoms during pregnancy are also
associated with excessive infant crying, possibly related to
genetics, bonding problems, or contextual stressors.?!®

Clinical Evaluation

In studies of afebrile infants who presented with
crying or fussiness, only a small minority had an under-
lying organic etiology, such as a urinary tract infec-
tion.?*”218 A thorough history and physical examination
are the cornerstones of evaluating the crying infant, and
afebrile infants with excessive crying in the first few
months of life should undergo urine evaluation.”*® Red
flags that have been proposed for identifying organic
disorders include extreme or high-pitched cry; lack of a
diurnal rhythm; symptoms starting after 4 months of age;
frequent regurgitation, vomiting, or diarrhea; weight loss;
maternal drug ingestion; and an abnormal physical ex-
amination.?’® Given the association between parental
psychopathology and excessive crying, as well as the
stress-inducing nature of a child’s excessive crying, it is
advisable to include questions on parental stress and
feelings of anxiety and depression.

Treatment

The cornerstone of helping infants with IDS is to vali-
date the infant’s symptoms and the emotional burden of the
parents, reassure the parents that their child is healthy, and
educate them about the self-limited nature of IDS and the
need for support by family members. Education on the
interplay of biopsychosocial factors that generate and
maintain IDS may be helpful. Parent training programs,
with or without soothing techniques, can reduce crying
times for infants compared with controls, but more studies
are needed.??°

Probiotics may reduce crying time in infants with IDS.
Limos lactobacillus reuteri is the most studied agent,
showing a reduction of 64.6 minutes in daily crying without
obvious adverse effects.”!®??! Evidence for the effective-
ness of dietary modifications to treat IDS is scarce and
presents a significant risk of bias.**> However, removing
cow’s milk from the infant’s diet or from the maternal diet
in those who are breastfed may be beneficial. Findings
regarding the effects of manual therapy, chiropractic care,
and osteopathy on crying time are controversial, prevent-
ing their use from being recommended.?** In addition, the
evidence for using lactase, sucrose, glucose, simethicone,
herbs, acupuncture, and proton pump inhibitors is very
weak.*?*
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Supplementary Material

Note: To access the supplementary material accompa-
nying this article, visit the online version of Gastroenter-
ology at www.gastrojournal.org, and at https://doi.org/
10.1053/j.gastro.2026.01.036.

References

1. Robin SG, Keller C, Zwiener R, et al. Prevalence of
pediatric functional gastrointestinal disorders utilizing
the Rome |V Criteria. J Pediatr 2018;195:134-139.

2.Baaleman DF, Velasco-Benitez CA, Mendez-
Guzman LM, et al. Functional gastrointestinal disorders
in children: agreement between Rome Il and Rome IV
diagnoses. Eur J Pediatr 2021;180:2297-2303.

3. Velasco-Benitez CA, Collazos-Saa LI, Garcia-
Perdomo HA. A systematic review and meta-analysis in
schoolchildren and adolescents with functional gastro-
intestinal disorders according to Rome IV Criteria. Arq
Gastroenterol 2022;59:304-313.

4. Chumpitazi BP, Weidler EM, Czyzewski DI, et al.
Childhood irritable bowel syndrome characteristics are
related to both sex and pubertal development. J Pediatr
2017;180:141-147.e1.

5. Rajindrajith S, Devanarayana NM. Subtypes and
symptomatology of irritable bowel syndrome in children
and adolescents: a school-based survey using Rome lll
Criteria. J Neurogastroenterol Motil 2012;18:298-304.

6. Giannetti E, de’Angelis G, Turco R, et al. Subtypes of
irritable bowel syndrome in children: prevalence at
diagnosis and at follow-up. J Pediatr 2014;
164:1099-1103.e1.

7.Hyams JS, Di Lorenzo C, Saps M, et al. Functional
disorders: children and adolescents. Gastroenterology
2016;150:1456-1468.

8.Zia JK, Lenhart A, Yang PL, et al. Risk factors for
abdominal pain-related disorders of gut-brain interac-
tion in adults and children: a systematic review.
Gastroenterology 2022;163:995-1023.e3.

9. Low EXS, Mandhari M, Herndon CC, et al. Parental,
perinatal, and childhood risk factors for development of
irritable bowel syndrome: a systematic review.
J Neurogastroenterol Motil 2020;26:437-446.

10. Bengtson MB, Ronning T, Vatn MH, et al. Irritable bowel
syndrome in twins: genes and environment 1. Gut 2006;
55:1754-1759.

11. Levy RL, Jones KR, Whitehead WE, et al. Irritable bowel
syhdrome in twins: heredity and social learning both
contribute to etiology. Gastroenterology 2001;
121:799-804.

12. Anand KJ, Runeson B, Jacobson B. Gastric suction at
birth associated with long-term risk for functional in-
testinal disorders in later life. J Pediatr 2004;
144:449-454,

13. Saps M, Bonilla S. Early life events: infants with pyloric
stenosis have a higher risk of developing chronic abdom-
inal pain in childhood. J Pediatr 2011;159:551-554.¢e1.

14.Saps M, Lu P, Bonilla S. Cow’s-milk allergy is a risk
factor for the development of FGIDs in children.
J Pediatr Gastroenterol Nutr 2011;52:166-169.


http://www.gastrojournal.org
https://doi.org/10.1053/j.gastro.2026.01.036
https://doi.org/10.1053/j.gastro.2026.01.036
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref1
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref1
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref1
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref2
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref2
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref2
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref2
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref3
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref3
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref3
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref3
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref3
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref4
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref4
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref4
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref4
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref5
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref5
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref5
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref5
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref6
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref6
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref6
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref6
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref7
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref7
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref7
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref8
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref8
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref8
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref8
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref9
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref9
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref9
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref9
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref10
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref10
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref10
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref11
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref11
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref11
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref11
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref12
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref12
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref12
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref12
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref13
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref13
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref13
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref14
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref14
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref14

May 2026

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Rosen JM, Kriegermeier A, Adams PN, et al. Urinary
tract infection in infancy is a risk factor for chronic
abdominal pain in childhood. J Pediatr Gastroenterol
Nutr 2015;60:214-216.

Tan TK, Saps M, Lin CL, et al. Risks of irritable bowel
syndrome in children with infantile urinary tract infec-
tion: a 13-year nationwide cohort study. J Investig Med
2018;66:998-1003.

Staller K, Olen O, Soderling J, et al. Antibiotic use as a
risk factor for irritable bowel syndrome: results from a
nationwide, case-control study. Aliment Pharmacol
Ther 2023;58:1175-1184.

Halland M, Almazar A, Lee R, et al. A case-control study
of childhood trauma in the development of irritable
bowel syndrome. Neurogastroenterol Motil 2014;
26:990-998.

Bradford K, Shih W, Videlock EJ, et al. Association
between early adverse life events and irritable bowel
syndrome. Clin  Gastroenterol Hepatol 2012;
10:385-390; e1-€3.

van Tilburg MA, Runyan DK, Zolotor AJ, et al. Unex-
plained gastrointestinal symptoms after abuse in a
prospective study of children at risk for abuse and
neglect. Ann Fam Med 2010;8:134-140.

Thomaz de Almeida CN, Tahan S, Areco KN, et al.
Association between abuse and neglect with functional
constipation and irritable bowel syndrome in adoles-
cents. Scand J Gastroenterol 2021;56:1146-1151.
Miranda A. Early life events and the development of
visceral hyperalgesia. J Pediatr Gastroenterol Nutr
2008;47:682-684.

DiLorenzo C, Youssef NN, Sigurdsson L, et al. Visceral
hyperalgesia in children with functional abdominal pain.
J Pediatr 2001;139:838-843.

Van Ginkel R, Voskuijl WP, Benninga MA, et al. Alter-
ations in rectal sensitivity and motility in childhood irri-

table bowel syndrome. Gastroenterology 2001;
120:31-38.
Camilleri M, Lasch K, Zhou W. Irritable bowel syn-

drome: methods, mechanisms, and pathophysiology.
The confluence of increased permeability, inflammation,
and pain in irritable bowel syndrome. Am J Physiol
Gastrointest Liver Physiol 2012;303:G775-G785.

Choi YJ, Jeong SJ. Is fecal calprotectin always normal
in children with irritable bowel syndrome? Intest Res
2019;17:546-553.

Shulman RJ, Ohman L, Stridsberg M, et al. Evidence of
increased fecal granins in children with irritable bowel
syndrome and correlates with symptoms. Neuro-
gastroenterol Motil 2019;31:e13486.

Di Nardo G, Barbara G, Cucchiara S, et al. Neuro-
immune interactions at different intestinal sites are
related to abdominal pain symptoms in children with
IBS. Neurogastroenterol Motil 2014;26:196-204.

Rizvi SA, Oriala C, Thomas J, et al. Identifying mast
cells in gastrointestinal biopsies in pediatric irritable
bowel patients. J Pediatr Gastroenterol Nutr 2022;
75:572-577.

Saulnier DM, Riehle K, Mistretta TA, et al. Gastrointes-
tinal microbiome signatures of pediatric patients with

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Pediatric Lower and Biliary DGBI 1381

irritable  bowel
141:1782-1791.
Hollister EB, Oezguen N, Chumpitazi BP, et al.
Leveraging human microbiome features to diagnose
and stratify children with irritable bowel syndrome.
J Mol Diagn 2019;21:449-461.

Abomoelak B, Pemberton V, Deb C, et al. The gut
microbiome alterations in pediatric patients with func-
tional abdominal pain disorders. Microorganisms 2021;
9:2354.

Devanarayana NM, Rajindrajith S, Bandara C, et al.
Ultrasonographic assessment of liquid gastric emptying
and antral motility according to the subtypes of irritable
bowel syndrome in children. J Pediatr Gastroenterol
Nutr 2013;56:443-448.

Chumpitazi BP, Weidler EM, Lu DY, et al. Self-
perceived food intolerances are common and asso-
ciated with clinical severity in childhood irritable
bowel syndrome. J Acad Nutr Diet 2016;
116:1458-1464.

Reed-Knight B, Squires M, Chitkara DK, et al. Adoles-
cents with irritable bowel syndrome report increased
eating-associated symptoms, changes in dietary
composition, and altered eating behaviors: a pilot
comparison study to healthy adolescents. Neuro-
gastroenterol Motil 2016;28:1915-1920.

Chumpitazi BP, McMeans AR, Vaughan A, et al. Fruc-
tans exacerbate symptoms in a subset of children with
irritable bowel syndrome. Clin Gastroenterol Hepatol
2018;16:219-225.e1.

Francavilla R, Cristofori F, Verzillo L, et al. Randomized
double-blind placebo-controlled crossover trial for the
diagnosis of non-celiac gluten sensitivity in children. Am
J Gastroenterol 2018;113:421-430.

Chumpitazi BP, Mysore K, Tsai CM, et al. Interprovider
variation of celiac disease testing in childhood chronic
abdominal pain. BMC Gastroenterol 2013;13:150.
Falcon AC, Fifi AC, Valdes LF, et al. Is celiac disease
testing necessary in functional abdominal disorders? a
study in predominantly Latino children. J Pediatr Gas-
troenterol Nutr 2021;72:542-545.

Cristofori F, Fontana C, Magista A, et al. Increased
prevalence of celiac disease among pediatric patients
with irritable bowel syndrome: a 6-year prospective
cohort study. JAMA Pediatr 2014;168:555-560.
Chumpitazi BP, Lewis J, Cooper D, et al. Hypomorphic
S| genetic variants are associated with childhood
chronic loose stools. PLoS One 2020;15:0231891.
Beinvogl BC, Manini ML, Camilleri M, et al. Markers of
bile acid metabolism in pediatric diarrhea predominant
irritable bowel syndrome and healthy controls. J Pediatr
Gastroenterol Nutr 2021;72:859-865.

Zernikow B, Wager J, Hechler T, et al. Characteristics of
highly impaired children with severe chronic pain: a 5-
year retrospective study on 2249 pediatric pain pa-
tients. BMC Pediatr 2012;12:54.

Machnes-Maayan D, Elazar M, Apter A, et al. Screening
for psychiatric comorbidity in children with recurrent
headache or recurrent abdominal pain. Pediatr Neurol
2014;50:49-56.

syndrome. Gastroenterology 2011;


http://refhub.elsevier.com/S0016-5085(26)00125-3/sref15
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref15
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref15
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref15
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref16
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref16
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref16
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref16
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref17
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref17
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref17
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref17
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref18
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref18
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref18
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref18
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref19
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref19
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref19
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref19
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref20
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref20
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref20
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref20
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref21
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref21
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref21
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref21
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref22
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref22
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref22
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref23
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref23
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref23
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref24
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref24
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref24
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref24
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref25
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref25
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref25
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref25
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref25
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref26
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref26
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref26
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref27
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref27
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref27
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref27
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref28
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref28
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref28
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref28
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref29
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref29
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref29
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref29
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref30
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref30
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref30
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref30
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref31
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref31
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref31
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref31
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref32
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref32
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref32
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref32
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref33
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref33
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref33
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref33
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref33
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref34
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref34
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref34
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref34
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref34
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref35
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref35
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref35
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref35
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref35
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref35
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref36
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref36
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref36
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref36
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref37
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref37
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref37
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref37
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref38
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref38
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref38
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref39
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref39
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref39
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref39
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref40
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref40
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref40
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref40
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref41
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref41
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref41
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref42
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref42
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref42
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref42
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref43
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref43
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref43
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref43
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref44
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref44
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref44
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref44

1382 Di Lorenzo et al

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Yacob D, Di Lorenzo C, Bridge JA, et al. Prevalence
of pain-predominant functional gastrointestinal dis-
orders and somatic symptoms in patients with anxi-

ety or depressive disorders. J Pediatr 2013;
163:767-770.
Walker LS, Garber J, Greene JW. Psychosocial corre-

lates of recurrent childhood pain: a comparison of pe-
diatric patients with recurrent abdominal pain, organic
illness, and psychiatric disorders. J Abnorm Psychol
1993;102:248-258.

van Tilburg MA, Claar RL, Romano JM, et al. Role of
coping with symptoms in depression and disability:
comparison between inflammatory bowel disease and
abdominal pain. J Pediatr Gastroenterol Nutr 2015;
61:431-436.

Jones MP, Tack J, Van Oudenhove L, et al. Mood and
anxiety disorders precede development of functional
gastrointestinal disorders in patients but not in the
population. Clin  Gastroenterol Hepatol 2017;
15:1014-1020.€4.

van Tilburg MAL, Levy RL, Stoner S, et al. Mediation of
outcomes for cognitive behavioral therapy targeted to
parents of children with functional abdominal pain dis-
orders. J Psychosom Res 2021;150:110618.

Levy RL, Langer SL, Romano JM, et al. Cognitive me-
diators of treatment outcomes in pediatric functional
abdominal pain. Clin J Pain 2014;30:1033-1043.
Ljotsson B, Hesser H, Andersson E, et al. Mechanisms
of change in an exposure-based treatment for irritable
bowel syndrome. J Consult Clin Psychol 2013;
81:1113-1126.

Devanarayana NM, Rajindrajith S, Benninga MA. Quality
of life and health care consultation in 13 to 18 year olds
with abdominal pain predominant functional gastroin-
testinal diseases. BMC Gastroenterol 2014;14:150.
Levy RL, Langer SL, van Tilburg MAL, et al. Brief
telephone-delivered cognitive behavioral therapy tar-
geted to parents of children with functional abdominal
pain: a randomized controlled trial. Pain 2017;
158:618-628.

Levy RL, Whitehead WE, Walker LS, et al. Increased
somatic complaints and health-care utilization in chil-
dren: effects of parent IBS status and parent response
to gastrointestinal symptoms. Am.J Gastroenterol 2004;
99:2442-2451.

Chumpitazi BP, Palermo TM, Hollier JM, et al. Multisite
pain is highly prevalent in children with functional
abdominal pain disorders and is associated with
increased morbidity. J Pediatr 2021;236:131-136.
Vlieger AM, Rutten JM, Govers AM, et al. Long-term
follow-up of gut-directed hypnotherapy vs. standard
care in children with functional abdominal pain or irri-
table bowel syndrome. Am J Gastroenterol 2012;
107:627-631.

Bonnert M, Olen O, Lalouni M, et al. Internet-delivered
cognitive behavior therapy for adolescents with irritable
bowel syndrome: a randomized controlled trial. Am J
Gastroenterol 2017;112:152-162.

Krasaelap A, Sood MR, Li BUK, et al. Efficacy of
auricular neurostimulation in adolescents with irritable

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Gastroenterology Vol. 170, Iss. 6

bowel syndrome in a randomized, double-blind ftrial.
Clin Gastroenterol Hepatol 2020;18:1987-1994.e2.

US Food and Drug Administration. FDA permits mar-
keting of first medical device for relief of pain associated
with irritable bowel syndrome in patients 11-18 years of
age. Available at: https://www.prnewswire.com/news-
releases/fda-permits-marketing-of-first-medical-device-
for-relief-of-pain-associated-with-irritable-bowel-syndrome-
in-patients-11-18-years-of-age-300864059.html. Pub-
lished June 7, 2019. Accessed February 14, 2026.
Nurko S, Benninga MA, Solari T, et al. Pediatric as-
pects of nutrition interventions for disorders of gut-
brain interaction. Am J Gastroenterol 2022;
117:995-1009.

Wirth S, Klodt C, Wintermeyer P, et al. Positive or
negative fructose breath test results do not predict
response to fructose restricted diet in children with
recurrent abdominal pain: results from a prospective
randomized trial. Klin Padiatr 2014;226:268-273.
Chumpitazi BP, Cope JL, Hollister EB, et al. Rando-
mised clinical trial: gut microbiome biomarkers are
associated with clinical response to a low FODMAP diet
in children with the irritable bowel syndrome. Aliment
Pharmacol Ther 2015;42:418-427.

Dogan G, Yavuz S, Aslantas H, et al. Is low FODMAP
diet effective in children with irritable bowel syndrome?
North Clin Istanb 2020;7:433-437.

Chey WD, Hashash JG, Manning L, et al. AGA clinical
practice update on the role of diet in irritable bowel
syndrome: expert review. Gastroenterology 2022;
162:1737-1745.e5.

Simons M, Taft TH, Doerfler B, et al. Narrative review:
risk of eating disorders and nutritional deficiencies with
dietary therapies for irritable bowel syndrome. Neuro-
gastroenterol Motil 2022;34:e14188.

Horvath A, Dziechciarz P, Szajewska H. Meta-analysis:
Lactobacillus rhamnosus GG for abdominal pain-related
functional gastrointestinal disorders in childhood.
Aliment Pharmacol Ther 2011;33:1302-1310.
Guandalini S, Magazzu G, Chiaro A, et al. VSL#3 im-
proves symptoms in children with irritable bowel syn-
drome: a multicenter, randomized, placebo-controlled,
double-blind, crossover study. J Pediatr Gastroenterol
Nutr 2010;51:24-30.

Groen J, Gordon M, Chogle A, et al. ESPGHAN/
NASPGHAN guidelines for treatment of irritable bowel
syndrome and functional abdominal pain-not otherwise
specified in children aged 4-18 years. J Pediatr Gas-
troenterol Nutr 2025;81:442-471.

Kline RM, Kline JJ, Di Palma J, et al. Enteric-coated,
pH-dependent peppermint oil capsules for the treat-
ment of irritable bowel syndrome in children. J Pediatr
2001;138:125-128.

Shulman RJ, Hollister EB, Cain K, et al. Psyllium
fiber reduces abdominal pain in children with
irritable bowel syndrome in a randomized, double-
blind trial. Clin Gastroenterol Hepatol 2017;
15:712-719.e4.

Menon J, Thapa BR, Kumari R, et al. Efficacy of oral
psyllium in pediatric irritable bowel syndrome: a double-


http://refhub.elsevier.com/S0016-5085(26)00125-3/sref45
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref45
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref45
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref45
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref45
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref46
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref46
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref46
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref46
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref46
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref47
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref47
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref47
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref47
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref47
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref48
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref48
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref48
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref48
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref48
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref49
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref49
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref49
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref49
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref50
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref50
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref50
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref51
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref51
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref51
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref51
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref52
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref52
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref52
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref52
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref53
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref53
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref53
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref53
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref53
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref54
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref54
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref54
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref54
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref54
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref55
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref55
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref55
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref55
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref56
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref56
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref56
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref56
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref56
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref57
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref57
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref57
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref57
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref58
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref58
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref58
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref58
https://www.prnewswire.com/news%2Dreleases/fda%2Dpermits%2Dmarketing%2Dof%2Dfirst%2Dmedical%2Ddevice%2Dfor%2Drelief%2Dof%2Dpain%2Dassociated%2Dwith%2Dirritable%2Dbowel%2Dsyndrome%2Din%2Dpatients%2D11%2D18%2Dyears%2Dof%2Dage%2D300864059.html
https://www.prnewswire.com/news%2Dreleases/fda%2Dpermits%2Dmarketing%2Dof%2Dfirst%2Dmedical%2Ddevice%2Dfor%2Drelief%2Dof%2Dpain%2Dassociated%2Dwith%2Dirritable%2Dbowel%2Dsyndrome%2Din%2Dpatients%2D11%2D18%2Dyears%2Dof%2Dage%2D300864059.html
https://www.prnewswire.com/news%2Dreleases/fda%2Dpermits%2Dmarketing%2Dof%2Dfirst%2Dmedical%2Ddevice%2Dfor%2Drelief%2Dof%2Dpain%2Dassociated%2Dwith%2Dirritable%2Dbowel%2Dsyndrome%2Din%2Dpatients%2D11%2D18%2Dyears%2Dof%2Dage%2D300864059.html
https://www.prnewswire.com/news%2Dreleases/fda%2Dpermits%2Dmarketing%2Dof%2Dfirst%2Dmedical%2Ddevice%2Dfor%2Drelief%2Dof%2Dpain%2Dassociated%2Dwith%2Dirritable%2Dbowel%2Dsyndrome%2Din%2Dpatients%2D11%2D18%2Dyears%2Dof%2Dage%2D300864059.html
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref60
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref60
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref60
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref60
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref61
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref61
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref61
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref61
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref61
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref62
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref62
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref62
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref62
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref62
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref63
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref63
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref63
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref64
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref64
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref64
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref64
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref65
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref65
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref65
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref65
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref66
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref66
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref66
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref66
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref67
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref67
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref67
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref67
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref67
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref68
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref68
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref68
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref68
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref68
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref69
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref69
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref69
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref69
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref70
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref70
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref70
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref70
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref70
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref71
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref71

May 2026

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

blind randomized control trial. J Pediatr Gastroenterol
Nutr 2023;76:14-19.

Sadeghian M, Farahmand F, Fallahi GH, et al. Cypro-
heptadine for the treatment of functional abdominal
pain in childhood: a double-blinded randomized
placebo-controlled trial. Minerva Pediatr 2008;
60:1367-1374.

Bahar RJ, Collins BS, Steinmetz B, et al. Double-blind
placebo-controlled trial of amitriptyline for the treatment
of irritable bowel syndrome in adolescents. J Pediatr
2008;152:685-689.

Saps M, Youssef N, Miranda A, et al. Multicenter, ran-
domized, placebo-controlled trial of amitriptyline in
children with functional gastrointestinal disorders.
Gastroenterology 2009;137:1261-1269.

Scarpellini E, Giorgio V, Gabrielli M, et al. Rifaximin
treatment for small intestinal bacterial overgrowth in
children with irritable bowel syndrome. Eur Rev Med
Pharmacol Sci 2013;17:1314-1320.

Nurko S, Saps M, Kossowsky J, et al. Effect of open-label
placebo on children and adolescents with functional
abdominal pain or irritable bowel syndrome: a random-
ized clinical trial. JAMA Pediatr 2022;176:349-356.
Rexwinkel R, Vermeijden NK, Zeevenhooven J, et al.
Mebeverine and the influence of labeling in adolescents
with irritable bowel syndrome or functional abdominal
pain not otherwise specified: a 2 x 2 randomized,
placebo-controlled trial. Gastroenterology 2025;
169:94-103.

Camilleri M, Acosta A, Busciglio |, et al. Effect of cole-
sevelam on faecal bile acids and bowel functions in
diarrhoea-predominant irritable bowel syndrome.
Aliment Pharmacol Ther 2015;41:438-448.

Ooms LA, Degryse AD, Janssen PA. Mechanisms of
action of loperamide. Scand J Gastroenterol Suppl
1984;96:145-155.

Rexwinkel R, Vlieger AM, Saps M, et al. A therapeutic
guide on pediatric irritable bowel syndrome and func-
tional abdominal pain-not otherwise specified. Eur J
Pediatr 2022;181:2603-2617.

Di Lorenzo C, Nurko S, Hyams JS, et al. Safety and
efficacy of linaclotide in children aged 7-17 years with
irritable bowel syndrome with constipation. J Pediatr
Gastroenterol Nutr 2024;78:539-547.

Beinvogl B, Burch E, Snyder J, et al. Multidisciplinary
treatment reduces pain and increases function in chil-
dren with functional gastrointestinal disorders. Clin
Gastroenterol Hepatol 2019;17:994-996.

Chu AS, Torres L, Kao G, et al. Multidisciplinary care for
refractory pediatric functional abdominal pain de-
creases emergency and inpatient utilization. J Pediatr
Gastroenterol Nutr 2022;74:248-252.

Vermeijden NK, de Silva L, Manathunga S, et al.
Epidemiology of pediatric functional abdominal pain
disorders: a meta-analysis. Pediatrics 2025;155:
e2024067677.

Oswari H, Alatas FS, Hegar B, et al. Functional
abdominal pain disorders in adolescents in Indonesia
and their association with family related stress. BMC
Pediatr 2019;19:342.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

Pediatric Lower and Biliary DGBI 1383

Devanarayana NM, Rajindrajith S, Perera MS, et al.
Association between functional gastrointestinal dis-
eases and exposure to abuse in teenagers. J Trop
Pediatr 2014;60:386-392.

Karunanayake A, Devanarayana NM, Rajindrajith S.
Early life events in functional abdominal pain disorders
in children. PLoS One 2022;17:e0275419.

Mayer EA, Tillisch K. The brain-gut axis in abdominal
pain syndromes. Annu Rev Med 2011;62:381-396.
Halac U, Noble A, Faure C. Rectal sensory threshold for
pain is a diagnostic marker of irritable bowel syndrome
and functional abdominal pain in children. J Pediatr
2010;156:60-65.e1.

Devanarayana NM, Rajindrajith S, Rathnamalala N,
et al. Delayed gastric emptying rates and impaired
antral motility in children fulfilling Rome Il criteria for
functional abdominal pain. Neurogastroenterol Motil
2012;24:420-425.e207.

Shulman RJ, Eakin MN, Czyzewski DI, et al. Increased
gastrointestinal permeability and gut inflammation in
children with functional abdominal pain and irritable
bowel syndrome. J Pediatr 2008;153:646-650.
Pittayanon R, Lau JT, Yuan Y, et al. Gut microbiota in
patients with irritable bowel syndrome-a systematic
review. Gastroenterology 2019;157:97-108.

Rutten JM, Benninga MA, Vlieger AM. IBS and FAPS in
children: a comparison of psychological and clinical
characteristics. J Pediatr Gastroenterol Nutr 2014;
59:493-499.

Seetharaman J, Poddar U, Yachha SK, et al. Efficacy of
amitriptyline in pediatric functional abdominal pain
disorders: a randomized placebo-controlled trial.
J Gastroenterol Hepatol 2022;37:685-691.

Gordon M, Sinopoulou V, Tabbers M, et al. Psychosocial
interventions for the treatment of functional abdominal
pain disorders in children: a systematic review and meta-
analysis. JAMA Pediatr 2022;176:560-568.

Levy RL, Langer SL, Walker LS, et al. Twelve-month follow-
up of cognitive behavioral therapy for children with func-
tional abdominal pain. JAMAPediatr 2013;167:178-184.
Gupta S, Schaffer G, Saps M. Pediatric irritable bowel
syndrome and other functional abdominal pain disor-
ders: an update of non-pharmacological treatments.
Expert Rev Gastroenterol Hepatol 2018;12:447-456.
Kovacic K, Hainsworth K, Sood M, et al. Neuro-
stimulation for abdominal pain-related functional
gastrointestinal disorders in adolescents: a rando-
mised, double-blind, sham-controlled trial. Lancet
Gastroenterol Hepatol 2017;2:727-737.

Santucci NR, Hyman PE, Harmon CM, et al. Biliary
dyskinesia in children: a systematic review. J Pediatr
Gastroenterol Nutr 2017;64:186-193.

Cairo SB, Aranda A, Bartz-Kurycki M, et al. Variability in
perioperative evaluation and resource utilization in pe-
diatric patients with suspected biliary dyskinesia: a
multi-institutional retrospective cohort study. J Pediatr
Surg 2019;54:1118-1122.

Behar J, Corazziari E, Guelrud M, et al. Functional
gallbladder and sphincter of oddi disorders. Gastroen-
terology 2006;130:1498-1509.


http://refhub.elsevier.com/S0016-5085(26)00125-3/sref71
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref71
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref72
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref72
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref72
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref72
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref72
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref73
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref73
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref73
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref73
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref74
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref74
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref74
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref74
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref75
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref75
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref75
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref75
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref76
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref76
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref76
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref76
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref77
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref77
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref77
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref77
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref77
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref77
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref78
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref78
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref78
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref78
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref79
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref79
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref79
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref80
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref80
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref80
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref80
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref81
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref81
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref81
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref81
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref82
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref82
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref82
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref82
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref83
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref83
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref83
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref83
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref84
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref84
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref84
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref84
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref85
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref85
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref85
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref85
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref86
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref86
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref86
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref86
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref87
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref87
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref87
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref88
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref88
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref89
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref89
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref89
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref89
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref90
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref90
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref90
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref90
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref90
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref91
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref91
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref91
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref91
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref92
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref92
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref92
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref93
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref93
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref93
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref93
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref94
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref94
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref94
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref94
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref95
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref95
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref95
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref95
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref96
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref96
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref96
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref97
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref97
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref97
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref97
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref98
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref98
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref98
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref98
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref98
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref99
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref99
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref99
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref100
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref100
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref100
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref100
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref100
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref101
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref101
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref101

1384 Di Lorenzo et al

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Cotton PB, Elta GH, Carter CR, et al. Rome IV. Gall-
bladder and sphincter of Oddi disorders. Gastroenter-
ology 2016;150:1420-1429.e2.

Simon DA, Friesen CA, Schurman JV, et al. Biliary
dyskinesia in children and adolescents: a mini review.
Front Pediatr 2020;8:122.

Scott Nelson R, Kolts R, Park R, et al. A comparison of
cholecystectomy and observation in children with biliary
dyskinesia. J Pediatr Surg 2006;41:1894-1898.
Baaleman DF, Velasco-Benitez CA, Mendez-
Guzman LM, et al. Canwe rely on the rome iv ques-
tionnaire to diagnose children with functional gastroin-
testinal disorders? J Neurogastroenterol Motil 2021;
27:626-631.

Johnson JJ, Garwe T, Katseres N, et al. Preoperative
symptom duration predicts success in relieving
abdominal pain caused by biliary dyskinesia in a pedi-
atric population. J Pediatr Surg 2013;48:796-800.
Khayat A, Algethami G, Baik S, et al. The effect of using
Rome IV criteria on the prevalence of functional
abdominal pain disorders and functional constipation
among children of the western region of Saudi Arabia.
Glob Pediatr Health 2021;8:2333794x211022265.
Hasler WL, Levinthal DJ, Tarbell SE, et al. Cyclic vom-
iting syndrome: pathophysiology, comorbidities, and
future research directions. Neurogastroenterol Motil
2019;31(Suppl 2):e13607.

Abu-Arafeh |, Russell G. Prevalence and clinical fea-
tures of abdominal migraine compared with those of
migraine headache. Arch Dis Child 1995;72:413-417.
Irwin S, Barmherzig R, Gelfand A. Recurrent gastroin-
testinal disturbance: abdominal migraine and cyclic
vomiting syndrome. Curr NeurolNeurosci Rep 2017;
17:21.

Bagal SK, Marron BE, Owen RM, et al. Voltage gated
sodium channels as drug discovery targets. Channels
(Austin) 2015;9:360-366.

Devanarayana NM, Rajindrajith S, Benninga MA.
Abdominal migraine in children: association between
gastric motility parameters and clinical characteristics.
BMC Gastroenterol 2016;16:26.

Bohra SK, Achar RR, Chidambaram SB, et al. Current
perspectives on mitochondrial dysfunction in migraine.
Eur J Neurosci 2022;56:3738-3754.

Cao Y, Liu S, Zhi Y. Recurrent and acute abdominal
pain as the main clinical manifestation in patients with
hereditary angioedema. Allergy Asthma Proc 2021;
42:131-135.

Reed-Knight B, Claar RL, Schurman JV, et al. Imple-
menting psychological therapies for functional Gl dis-
orders in children and adults. Expert Rev Gastroenterol
Hepatol 2016;10:981-984.

Gordon M, Benninga MA, Borlack R, et al. ESPGHAN
and NASPGHAN 2023 protocol for paediatric FAPD
treatment guidelines (standard operating procedure).
BMJ Paediatr Open 2023;7:¢002166.

Oskoui M, Pringsheim T, Billinghurst L, et al. Practice
guideline update summary: Pharmacologic treatment
for pediatric migraine prevention: report of the guideline
development, dissemination, and implementation

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Gastroenterology Vol. 170, Iss. 6

subcommittee of the American Academy of Neurology
and the American Headache Society. Neurology 2019;
93:500-509.

Powers SW, Coffey CS, Chamberlin LA, et al. Trial of
amitriptyline, topiramate, and placebo for pediatric
migraine. NEngl JMed 2017;376:115-124.

Raina M, Chelimsky G, Chelimsky T. Intravenous dihy-
droergotamine therapy for pediatric abdominal mi-
graines. Clin Pediatr (Phila) 2013;52:918-921.

Ailani J, Burch RC, Robbins MS. The American Head-
ache Society Consensus Statement: update on inte-
grating new migraine treatments into clinical practice.
Headache 2021;61:1021-10309.

Beinvogl B, Burch E, Snyder J, et al. Multidisciplinary
treatment of pediatric functional gastrointestinal disor-
ders results in improved pain and functioning. Clin
Gastroenterol Hepatol 2019;17:994-996.

Levy RL, Langer SL, Walker LS, et al. Cognitive-
behavioral therapy for children with functional abdom-
inal pain and their parents decreases pain and other
symptoms. Am J Gastroenterol 2010;105:946-956.
Thapar N, Benninga MA, Crowell MD, et al. Paediatric
functional abdominal pain disorders. Nat Rev Dis
Primers 2020;6:89.

Santucci NR, Saps M, van Tilburg MA. New advances in
the treatment of paediatric functional abdominal pain
disorders. Lancet Gastroenterol Hepatol 2020;5:316-328.
Cooper TE, Heathcote LC, Clinch J, et al. Antidepressants
for chronic non-cancer pain in children and adolescents.
Cochrane Database Syst Rev 2017;8:CD012535.

Saps M, Biring HS, Pusatcioglu CK, et al.
A comprehensive review of randomized placebo-
controlled pharmacological clinical trials in children
with functional abdominal pain disorders. J Pediatr
Gastroenterol Nutr 2015;60:645-653.

Kaminski A, Kamper A, Thaler K, et al. Antidepressants
for the treatment of abdominal pain-related functional
gastrointestinal disorders in children and adolescents.
Cochrane Database Syst Rev 2011;2011:CD008013.
Mugie SM, Benninga MA, Di Lorenzo C. Epidemiology
of constipation in children and adults: a systematic re-
view. Best Pract Res Clin Gastroenterol 2011;25:3-18.
van den Berg MM, Benninga MA, Di Lorenzo C.
Epidemiology of childhood constipation: a systematic
review. Am J Gastroenterol 2006;101:2401-2409.
Rajindrajith S, Devanarayana NM, Benninga MA. Con-
stipation-associated and nonretentive fecal inconti-
nence in children and adolescents: an epidemiological
survey in Sri Lanka. J Pediatr Gastroenterol Nutr 2010;
51:472-476.

Tosto M, D’Andrea P, Salamone |, et al. Functional
constipation masked as irritable bowel syndrome. BMC
Gastroenterol 2020;20:86.

Reuchlin-Vroklage LM, Bierma-Zeinstra S,
Benninga MA, et al. Diagnostic value of abdominal
radiography in constipated children: a systematic re-
view. Arch Pediatr Adolesc Med 2005;159:671-678.
Nurko S, Zimmerman LA. Evaluation and treatment of
constipation in children and adolescents. Am Fam
Physician 2014;90:82-90.


http://refhub.elsevier.com/S0016-5085(26)00125-3/sref102
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref102
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref102
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref103
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref103
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref103
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref104
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref104
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref104
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref105
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref105
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref105
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref105
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref105
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref106
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref106
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref106
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref106
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref107
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref107
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref107
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref107
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref107
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref108
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref108
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref108
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref108
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref109
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref109
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref109
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref110
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref110
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref110
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref110
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref111
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref111
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref111
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref112
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref112
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref112
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref112
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref113
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref113
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref113
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref114
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref114
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref114
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref114
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref115
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref115
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref115
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref115
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref116
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref116
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref116
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref116
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref117
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref117
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref117
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref117
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref117
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref117
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref117
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref118
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref118
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref118
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref119
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref119
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref119
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref120
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref120
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref120
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref120
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref121
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref121
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref121
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref121
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref122
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref122
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref122
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref122
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref123
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref123
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref123
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref124
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref124
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref124
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref125
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref125
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref125
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref126
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref126
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref126
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref126
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref126
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref127
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref127
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref127
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref127
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref128
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref128
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref128
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref129
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref129
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref129
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref130
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref130
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref130
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref130
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref130
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref131
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref131
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref131
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref132
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref132
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref132
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref132
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref133
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref133
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref133

May 2026

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

van Tilburg MA, Squires M, Blois-Martin N, et al.
Parental knowledge of fecal incontinence in children.
J Pediatr Gastroenterol Nutr 2012;55:283-287.
Youssef NN, Peters JM, Henderson W, et al. Dose
response of PEG 3350 for the treatment of childhood
fecal impaction. J Pediatr 2002;141:410-414.

Tolia V, Lin CH, Elitsur Y. A prospective randomized
study with mineral oil and oral lavage solution for
treatment of faecal impaction in children. Aliment
Pharmacol Ther 1993;7:523-529.

Bekkali NL, van den Berg MM, Dijkgraaf MG, et al.
Rectal fecal impaction treatment in childhood con-
stipation: enemas versus high doses oral PEG. Pediat-
rics 2009;124:e1108-e1115.

Miller MK, Dowd MD, Friesen CA, et al. A randomized
trial of enema versus polyethylene glycol 3350 for fecal
disimpaction in children presenting to an emergency
department. Pediatr Emerg Care 2012;28:115-119.
Tabbers MM, Benninga MA, Di Lorenzo C, et al. Eval-
uation and treatment of functional constipation in in-
fants and children: evidence-based recommendations
from ESPGHAN and NASPGHAN. J Pediatr Gastro-
enterol Nutr 2014;58:258-274.

Paul A, Punati J. What is the evidence for over the
counter laxatives to treat childhood constipation? Curr
Gastroenterol Rep 2021;23:19.

Di Lorenzo C, Khlevner J, Rodriguez-Araujo G, et al.
Efficacy and safety of linaclotide in treating functional
constipation in paediatric patients: a randomised,
double-blind, placebo-controlled, multicentre, phase 3
trial. Lancet Gastroenterol Hepatol 2024;9:238-250.
Burgers R, Bonanno E, Madarena E, et al. The care of
constipated children in primary care in different coun-
tries. Acta Paediatr 2012;101:677-680.

Gordon M, de Geus A, Banasiuk M, et al. ESPGHAN
and NASPGHAN 2024 protocol for paediatric functional
constipation treatment guidelines (standard operating
procedure). BMJ Paediatr Open 2025;9:e003161.
Kilgore AL, Rogers Boruta MK, Ambartsumyan L, et al.
Evaluation and management of pediatric refractory
constipation: recommendations from the NASPGHAN
neurogastroenterology and  motility committee.
J Pediatr Gastroenterol Nutr 2025;80:353-373.

Van Renterghem K, Sladkov M, Matthyssens L, et al.
Prospective switch study comparing two irrigation
systems for transanal irrigation in children. Acta Gas-
troenterol Belg 2021;84:295-298.

Jarzebicka D, Sieczkowska J, Dadalski M, et al. Eval-
uation of the effectiveness of biofeedback therapy for
functional constipation in children. Turk J Gastroenterol
2016;27:433-438.

van Engelenburg-van Lonkhuyzen ML, Bols EM,
Benninga MA, et al. Effectiveness of pelvic physio-
therapy in children with functional constipation
compared with standard medical care. Gastroenter-
ology 2017;152:82-91.

Zar-Kessler C, Kuo B, Belkind-Gerson J. Botulinum
toxin injection for childhood constipation is safe and
can be effective regardless of anal sphincter dynamics.
J Pediatr Surg 2018;53:693-697.

149.

150.

151.

152.

158.

154.

155.

156.

157.

158.

150.

160.

161.

162.

163.

164.

165.

Pediatric Lower and Biliary DGBI 1385

Koppen IJN, Vriesman MH, Saps M, et al. Prevalence
of functional defecation disorders in children: a sys-
tematic review and meta-analysis. J Pediatr 2018;
198:121-130.€6.

Benninga MA, Voskuijl WP, Akkerhuis GW, et al.
Colonic transit times and behaviour profiles in children
with defecation disorders. Arch Dis Child 2004;
89:13-16.

Benninga MA, Buller HA, Heymans HS, et al. Is
encopresis always the result of constipation? Arch Dis
Child 1994;71:186-193.

Banasiuk M, Dziekiewicz M, Dobrowolska M, et al.
Three-dimensional high-resolution anorectal manom-
etry in children with non-retentive fecal incontinence.
J Neurogastroenterol Motil 2022;28:303-311.

Mugie SM, Koppen IJN, van den Berg MM, et al. Brain
processing of rectal sensation in adolescents with
functional defecation disorders and healthy controls.
Neurogastroenterol Motil 2018;30.

Rajindrajith S, Devanarayana NM, Benninga MA. Fecal
incontinence in adolescents is associated with child
abuse, somatization, and poor health-related quality of
life. J Pediatr Gastroenterol Nutr 2016;62:698-703.
van der Wal MF, Benninga MA, Hirasing RA. The
prevalence of encopresis in a multicultural population.
J Pediatr Gastroenterol Nutr 2005;40:345-348.
Joinson C, Heron J, Butler U, et al. Psychological dif-
ferences between children with and without soiling
problems. Pediatrics 2006;117:1575-1584.

Voskuijl WP, van Ginkel R, Taminiau JA, et al. Loper-
amide suppositories in an adolescent with childhood-
onset functional non-retentive fecal soiling. J Pediatr
Gastroenterol Nutr 2003;37:198-200.

van Ginkel R, Benninga MA, Blommaart PJ, et al. Lack
of benefit of laxatives as adjunctive therapy for func-
tional nonretentive fecal soiling in children. J Pediatr
2000;137:808-813.

van der Plas RN, Benninga MA, Redekop WK, et al.
Randomised trial of biofeedback training for encop-
resis. Arch Dis Child 1996;75:367-374.

Sharifi-Rad L, Ladi-Seyedian SS, Alimadadi H, et al.
Non-retentive faecal incontinence in children: Conven-
tional therapy alone or combined electrical stimulation.
J Paediatr Child Health 2022;12:2225-2229.

Steutel NF, Zeevenhooven J, Scarpato E, et al. Preva-
lence of functional gastrointestinal disorders in euro-
pean infants and toddlers. J Pediatr 2020;221:107-114.
Beser OF, Cullu Cokugras F, Dogan G, et al. The fre-
quency of and factors affecting functional gastrointes-
tinal disorders in infants that presented to tertiary care
hospitals. Eur J Pediatr 2021;180:2443-2452.
Scarpato E, Salvatore S, Romano C, et al. Prevalence
and risk factors of functional gastrointestinal disorders:
a cross-sectional study in Italian infants and young
children. J Pediatr Gastroenterol Nutr 2023;76:e27-e35.
Hyman PE, Cocjin J, Oller M. Infant dyschezia. Clin
Pediatr (Phila) 2009;48:438-439.

Loening-Baucke V. Prevalence, symptoms and
outcome of constipation in infants and toddlers.
J Pediatr 2005;146:359-363.


http://refhub.elsevier.com/S0016-5085(26)00125-3/sref134
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref134
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref134
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref135
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref135
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref135
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref136
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref136
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref136
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref136
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref137
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref137
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref137
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref137
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref138
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref138
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref138
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref138
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref139
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref139
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref139
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref139
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref139
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref140
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref140
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref140
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref141
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref141
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref141
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref141
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref141
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref142
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref142
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref142
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref143
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref143
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref143
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref143
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref144
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref144
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref144
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref144
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref144
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref145
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref145
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref145
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref145
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref146
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref146
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref146
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref146
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref147
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref147
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref147
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref147
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref147
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref148
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref148
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref148
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref148
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref149
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref149
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref149
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref149
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref150
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref150
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref150
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref150
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref151
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref151
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref151
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref152
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref152
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref152
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref152
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref153
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref153
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref153
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref153
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref154
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref154
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref154
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref154
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref155
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref155
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref155
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref156
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref156
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref156
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref157
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref157
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref157
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref157
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref158
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref158
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref158
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref158
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref159
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref159
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref159
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref160
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref160
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref160
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref160
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref161
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref161
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref161
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref162
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref162
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref162
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref162
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref163
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref163
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref163
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref163
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref164
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref164
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref165
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref165
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref165

1386 Di Lorenzo et al

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

Sohrabi S, Nouraie M, Khademi H, et al. Epidemiology of
uninvestigated gastrointestinal symptoms in adolescents:
a population-based study applying the Rome Il ques-
tionnaire. J Pediatr Gastroenterol Nutr 2010;51:41-45.
Remes-Troche J, Roesch-Dietlen F, Azamar-Jacome A.
Topography and characterization of anal ultraslow
waves (AUSWs) in patients with proctalgia fugax. a
study using high-definition anorectal manometry (HDM).
Gastroenterology 2012;142:S-905.

Atkin GK, Suliman A, Vaizey CJ. Patient characteristics
and treatment outcome in functional anorectal pain. Dis
Colon Rectum 2011;54:870-875.

Jeyarajah S, Chow A, Ziprin P, et al. Proctalgia fugax,
an evidence-based management pathway. Int J Colo-
rectal Dis 2010;25:1037-1046.

Eckardt VF, Dodt O, Kanzler G, et al. Treatment of
proctalgia fugax with salbutamol inhalation. Am J
Gastroenterol 1996;91:686-689.

Swain R. Oral clonidine for proctalgia fugax. Gut 1987;
28:1039-1040.

Peleg R, Shvartzman P. Low-dose intravenous lido-
caine as treatment for proctalgia fugax. Reg Anesth
Pain Med 2002;27:97-99.

Katsinelos P, Kalomenopoulou M, Christodoulou K,
et al. Treatment of proctalgia fugax with botulinum A
toxin. Eur J Gastroenterol Hepatol 2001;13:1371-1373.
Palsson OS, Heymen S, Whitehead WE. Biofeedback
treatment for functional anorectal disorders: a
comprehensive efficacy review. Appl Psychophysiol
Biofeedback 2004;29:153-174.

Huang Y, Tan SY, Parikh P, et al. Prevalence of func-
tional gastrointestinal disorders in infants and young
children in China. BMC Pediatr 2021;21:131.

Chogle A, Velasco-Benitez CA, Chanis R, et al. Multi-
country cross-sectional study found that functional
gastrointestinal disorders such as colic and functional
dyschezia were common in South American infants.
Acta Paediatr 2018;107:708-713.

Vandenplas Y, Abkari A, Bellaiche M, et al. Prevalence
and health outcomes of functional gastrointestinal
symptoms in infants from birth to 12 months of age.
J Pediatr Gastroenterol Nutr 2015;61:531-537.

van Tilburg MA, Hyman PE, Walker L, et al. Prevalence
of functional gastrointestinal disorders in infants and
toddlers. J Pediatr 2015;166:684-689.

Chia LW, Nguyen TVH, Phan VN, et al. Prevalence and risk
factors of functional gastrointestinal disorders in Vietnamese
infants and young children. BMC Pediatr 2022;22:315.
Velasco-Benitez CA, Collazos-Saa LI, Garcia-
Perdomo HA. Functional gastrointestinal disorders in
neonates and toddlers according to the Rome IV
Criteria: a systematic review and meta-analysis. Pediatr
Gastroenterol Hepatol Nutr 2022;25:376-386.

Palsson OS, Whitehead W, Térnblom H, et al. Preva-
lence of Rome IV functional bowel disorders among
adults in the United States, Canada, and the United
Kingdom. Gastroenterology 2020;158:1262-1273.e3.
Velasco-Benitez C, Velasco D, Balda A, et al. Preva-
lence of functional diarrhea in children and adolescents.
Neurogastroenterol Motil 2025;37:e14950.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

Gastroenterology Vol. 170, Iss. 6

Zhou H, Yao M, Cheng GY, et al. Prevalence and
associated factors of functional gastrointestinal disor-
ders and bowel habits in Chinese adolescents: a
school-based study. J Pediatr Gastroenterol Nutr 2011;
53:168-173.

Huysentruyt K, Koppen |, Benninga M, et al. The
Brussels Infant and Toddler Stool Scale: a study on
interobserver reliability. J Pediatr Gastroenterol Nutr
2019;68:207-213.

Velasco-Benitez CA, Llanos-Chea A, Saps M. Utility of
the Brussels Infant and Toddler Stool Scale (BITSS) and
Bristol Stool Scale in non-toilet-trained children: a large
comparative study. Neurogastroenterol Motil 2021;33:
e14015.

Shankar S, Rosenbaum J. Chronic diarrhoea in chil-
dren: a practical algorithm-based approach. J Paediatr
Child Health 2020;56:1029-1038.

Chu C, Rotondo-Trivette S, Michail S. Chronic diarrhea.
Curr Probl Pediatr Adolesc Health Care 2020;50:
100841.

Lifshitz F, Ament ME, Kleinman RE, et al. Role of juice
carbohydrate malabsorption in chronic nonspecific
diarrhea in children. J Pediatr 1992;120:825-829.
Hoekstra JH, van den Aker JH, Hartemink R, et al. Fruit
juice malabsorption: not only fructose. Acta Paediatr
1995;84:1241-1244.

Spee LA, Lisman-Van Leeuwen Y, Benninga MA, et al.
Prevalence, characteristics, and management of child-
hood functional abdominal pain in general practice.
Scand J Prim Health Care 2013;31:197-202.

Lacy BE, Cangemi D, Vazquez-Roque M. Management
of chronic abdominal distension and bloating. Clin
Gastroenterol Hepatol 2021;19:219-231.e1.

Major G, Pritchard S, Murray K, et al. Colon hypersen-
sitivity to distension, rather than excessive gas pro-
duction, produces carbohydrate-related symptoms in
individuals with irritable bowel syndrome. Gastroenter-
ology 2017;152:124-133.e2.

Furne JK, Levitt MD. Factors influencing frequency of
flatus emission by healthy subjects. Dig Dis Sci 1996;
41:1631-1635.

Serra J, Salvioli B, Azpiroz F, et al. Lipid-induced in-
testinal gas retention in irritable bowel syndrome.
Gastroenterology 2002;123:700-706.

Moshiree B, Drossman D, Shaukat A. AGAclinical
practice update on evaluation and management of
belching, abdominal bloating, and distention: expert
review. Gastroenterology 2023;165:791-800.e3.
Abraham S, Luscombe GM, Kellow JE. Pelvic floor
dysfunction predicts abdominal bloating and distension
in eating disorder patients. Scand J Gastroenterol 2012;
47:625-631.

Hernando-Harder AC, Serra J, Azpiroz F, et al. Colonic re-
sponses to gas loads in subgroups of patients with
abdominal bloating. Am J Gastroenterol 2010;105:876-882.
Spiller R. New insights into bloating and abdominal
distension: is it all outlet obstruction? Am J Gastro-
enterol 2010;105:888-889.

Ludvigsson JF, Ansved P, Falth-Magnusson K, et al.
Symptoms and signs have changed in Swedish children


http://refhub.elsevier.com/S0016-5085(26)00125-3/sref166
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref166
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref166
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref166
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref167
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref167
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref167
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref167
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref167
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref168
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref168
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref168
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref169
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref169
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref169
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref170
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref170
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref170
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref171
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref171
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref172
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref172
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref172
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref173
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref173
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref173
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref174
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref174
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref174
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref174
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref175
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref175
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref175
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref176
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref176
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref176
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref176
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref176
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref177
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref177
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref177
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref177
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref178
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref178
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref178
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref179
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref179
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref179
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref180
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref180
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref180
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref180
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref180
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref181
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref181
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref181
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref181
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref182
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref182
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref182
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref183
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref183
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref183
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref183
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref183
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref184
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref184
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref184
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref184
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref185
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref185
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref185
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref185
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref185
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref186
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref186
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref186
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref187
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref187
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref187
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref188
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref188
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref188
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref189
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref189
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref189
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref190
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref190
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref190
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref190
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref191
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref191
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref191
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref192
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref192
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref192
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref192
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref192
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref193
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref193
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref193
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref194
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref194
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref194
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref195
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref195
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref195
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref195
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref196
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref196
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref196
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref196
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref197
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref197
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref197
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref198
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref198
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref198
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref199
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref199

May 2026

with coeliac disease. J Pediatr Gastroenterol Nutr 2004;
38:181-186.

200. Collins BS, Lin HC. Chronic abdominal pain in children
is associated with high prevalence of abnormal micro-
bial fermentation. Dig Dis Sci 2010;55:124-130.

Received October 24, 2025. Accepted January 13, 2026.

Correspondence
Address correspondence to: Miguel Saps, MD, University of Miami, 1601 NW 12
Avenue, Suite 3005A, Miami, Florida 33136. e-mail: msaps@med.miami.edu.

Pediatric Lower and Biliary DGBI 1387

Acknowledgments
The authors would like to thank Dr Samantha Arrizabalo for her support and
collaboration in the development of this article.

Conflicts of interest

These authors disclose the following: Carlo Di Lorenzo: consultant for AbbVie,
Bayer, Takeda, and NeurAxis. Miguel Saps: consultant for IQVIA, Ironwood,
Bayer, and AbbVie. Bruno P. Chumpitazi: consultant for Ironwood.
Annamaria Staiano: consultant for Aboca, Nestlé, Novalac, and Pileje. The
remaining authors disclose no conflicts.

Funding
The Rome Foundation provided organizational and editorial support.


http://refhub.elsevier.com/S0016-5085(26)00125-3/sref199
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref199
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref200
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref200
http://refhub.elsevier.com/S0016-5085(26)00125-3/sref200
mailto:msaps@med.miami.edu

	Lower and Biliary Disorders of Gut–Brain Interaction: Child and Adolescent
	H1a. Irritable Bowel Syndrome
	Epidemiology
	Pediatric Irritable Bowel Syndrome Subtypes
	Justification for Changes in Criteria
	Pathophysiology
	Clinical Evaluation
	Psychological Features
	Treatment
	Hypnotherapy and cognitive behavioral therapy
	Dietary interventions
	Probiotics
	Peppermint oil
	Psyllium
	Pharmacologic interventions


	H1b. Abdominal Pain Syndrome–Not Otherwise Specified
	Epidemiology
	Justification for Changes in Criteria
	Pathophysiology
	Clinical Evaluation
	Psychological Features
	Treatment

	H1c. Biliary Pain Syndrome
	Epidemiology
	Justification of Inclusion Into Pediatric Rome Criteria
	Clinical Evaluation
	Treatment

	H1d. Abdominal Migraine
	Epidemiology
	Justification for Changes in Criteria
	Pathophysiology
	Clinical Evaluation
	Treatment

	H1e. Centrally Mediated Abdominal Pain Syndrome
	Epidemiology
	Justification of Inclusion Into Pediatric Rome Criteria
	Clinical Evaluation
	Psychological Features
	Treatment

	H2a. Functional Constipation
	Epidemiology
	Justification for Changes in Criteria
	Pathophysiology
	Clinical Evaluation
	Treatment

	H2b. Nonretentive Fecal Incontinence
	Epidemiology
	Justification for Changes in Criteria
	Pathophysiology
	Clinical Evaluation
	Psychological Features
	Treatment

	H2c. Infant Dyschezia
	Epidemiology
	Justification for Changes in Criteria
	Clinical Evaluation
	Treatment

	H2d. Proctalgia Fugax
	Epidemiology
	Justification of Inclusion Into Pediatric Rome Criteria
	Pathophysiology
	Clinical Evaluation
	Treatment

	H2e. Functional Diarrhea
	Epidemiology
	Justification for Changes in Criteria
	Clinical Evaluation
	Treatment

	H3a. Functional Abdominal Bloating
	Epidemiology
	Justification of Inclusion Into Pediatric Rome Criteria
	Pathophysiology
	Clinical Evaluation
	Treatment

	H3b. Infant Distress Syndrome
	Epidemiology
	Justification for Changes in Name and Criteria
	Pathophysiology
	Psychological Features
	Clinical Evaluation
	Treatment

	Supplementary Material
	References
	Acknowledgments


