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Important problem?

1. High prevalence
2. High cost
3. School absence
4. Low QoL
5. Depression and anxiety



History

• 14 y.o. girl, developmentally normal
• Periumbilical abdominal pain every day with radiation to 

the epigastric region for the past 6 months 
• Pain wax and weans, most of the time crampy, sometimes 

wakes her up at night
• Defecation pattern is completely normal
• Not related to meals
• Tried “everything”
• Missing school



Are Rome criteria useful-helpful?

IBS
FAP-NOS

FD

Abd migraine
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Functional Disorders: children and adolescents
Disorders of Gut-Brain Interaction (Rome V)

H1. Functional nausea and vomiting disorders
H1a. Cyclic vomiting syndrome
H1b. Functional nausea and functional vomiting
H1c. Rumination syndrome
H1d. Aerofagia

H2. Functional abdominal pain disorders
H2a. Functional dyspepsia
H2b. Irritable bowel syndrome
H2c. Abdominal migraine
H2d. Functional abdominal pain, not otherwise specified

H3. Functional defecation disorders
H3.1 Functional constipation
H3.2 Nonretentive fecal incontinence

Hyams JS, Di Lorenzo C, et al. Gastroenterology 2016



Prevalence of functional abdominal pain

Korterink J. et al PlosOne 2015



Multisite pain characteristics in a cohort of children with FAPDs (n = 406)

Chumpitazi B, et al. J Pediatr 2021



Comparisons between children with FAPDs with vs without 
multisite pain on abdominal pain, psychosocial distress, functional 

disability, and HRQoL

Chumpitazi B, et al. J Pediatr 2021



Bruijn CMA, et al. Neurogastro & Motil 2023

Children with functional gastrointestinal 
disorders with and without co-existing nausea



Zia JK, et al. Gastroenterology 2022

Risk & Protective factors for AP-DGBI in children



Organic or functional?

Diagnostic workup?



Mother / Child’s Agenda I hope he finds 
something  

I hope he 
doesn’t find 

anything

I do not know 
why I’m here

It is not in 
her head!  

I want some 
tests!  

She loves school  
and has many 

friends 

I hope it is 
not cancer  

No tests 
please ! 



Doctor’s Incorrect Agenda

Not 
another 

one, please

These 
people are 

crazy! How can I 
get rid of 

them?

This is going 
to take too 

longIt does not 
look like she 

is in pain

Could it be 
porphyria?

Should I treat her 
for H pylori?



Doctor’s Correct Agenda

Another 
challenging 

case

It is tough 
for the 
family

How can I 
help them?

I cannot 
rush this

I know the 
pain is real

This is 
clearly a 

FGID

Is this patient a 
candidate for a TCA 

CBT or HT?



Medical history and Physical examination
alarm symptoms

• Weight loss
• Failure to thrive
• Severe vomiting/ diarrhea
• GI-bloodloss
• Fever
• IBD in family

• Oral ulcers
• Perianal fissures
• Arthritis
• Hepatosplenomegaly
• Icterus

• Pain during the night, joint pain

El Chammas et al. J Ped 2013; Zeevenhooven J Ped 2020

No alarm symptoms: 
94% functional



Christofori C, et al. Jama Pediatr 2014

Increased prevalence celiac disease in pediatric patients with IBS
A 6-Year Prospective Cohort Study



Zeevenhooven J, et al. J Pediatr 2020

• Fecal calprotectin, anti-tTG, G lamblia, CRP, ESR, Hb: 
− sensitivity 90%

• Fecal calprotectin, anti-tTG, G lamblia:
− sensitivity 88%

• In the presence of  > 1 alarm symptoms
− sensitivity 92%

Clinical Evaluation of Inflammatory and Blood Parameters in the 
Workup of Pediatric Chronic Abdominal Pain



Ribes Koninckx C, et al. JPGN 2021



Ribes Koninckx C, et al. JPGN 2021



The value of abdominal ultrasound in functional 
abdominal pain



• 676 children with abdominal pain underwent US 
– 644 children with RAP
– 32 children with acute or subacute abdominal pain 

• Abdominal abnormalities were sonographically 
detected in 10 children with RAP (2%)

• Acute pain (56%)

Yip WC, et al. J Clin Ultrasound 1998

Value of Abdominal Sonography in the 
Assessment of Children with Abdominal Pain



Mark JA, et al. Clin Pediatr 2019



Mark JA, et al. Clin Pediatr 2019



Rexwinkel R, Eur J Pediatr 2022



Therapeutic algorithm for IBS in children

Thapar N, et al. Nat Rev Primers 2020



Schechter NL, et al. JAMA Pediatr 2020

• Elicit parent and child expectations at the outset (diagnostic tests)
• Validate Symptoms, families feel dismissed/stigmatized when mental 

health referral is made for what they perceive is a physical problem
• Offer a positive diagnosis
• Provide education
• Emphasize a multidisciplinary intervention plan (medical intervention,  

with psychological intervention, increased physical activity)
• Stay Connected follow-up visits every 4-6 wks
• Offer an Optimistic Appraisal

The Golden Half Hour in Chronic Pediatric Pain
Feedback as the First Intervention



1e phase of treatment of FAP or IBS

• Reassurance & diagnosis

• Explain concept of hypersensitivity

• Explain causes

• Back to school!



Mechanisms Underlying the 
Irritable Bowel Syndrome 

(IBS).
Mechanisms Underlying the 

Irritable Bowel Syndrome (IBS)

Korterink JJ, et al. Nat Rev 
Gastroenterol Hepatol 2015



Parent Attention vs. Distraction

Questionnaire-Reported 
GI Symptom Ratings (range 0-20)

0
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Distraction No
Instruction

Attention

Pain Patients
Well Children

• Pain induced by water load 
test

• Parents randomized to 
using distraction or 
attention in their interaction 
with children in pain

• All mothers felt distraction 
was inappropriate response 
to pain

Walker LS, et al.  Pain 2006



Di Giorgo R, et al. Gut 2015



Nurko S, et al. Am J Gastroenterol 2022

Specific dietary interventions for pediatric 
disorders of gut-brain interaction 



Légeret C, et al. Eur J Pediatr 2023

Reported symptoms by ingestion of suspected food



Légeret C, et al. Eur J Pediatr 2023

Food intolerances in 2036 children and adolescents in Switzerland

Avoided foods due to intolerance
N = 316 (16%)



Légeret C, et al. Eur J Pediatr 2023

Tests performed for diagnosis of food intolerance



Food intolerances in children and adolescents in Switzerland

• Eating behavior in children influenced by consumption of social media 

• 16% of children and adolescents avoid foods, half of them without any 
medical advice

• 50% affected patients avoid foods without guidance by professional 
dieticians, risking possible negative impacts on their physical and 
mental health



Articles
4806

• 819 children, aged 4-18 years

• Trials investigating fibers, FODMAP diet, fructans, 
fructose restricted diet, prebiotic (inulin), serum-
derived bovine immunoglobulin and vitamin D 
supplementation were included

• No studies were found on treatment with additional 
fluid intake or histamine-free diet

Selected
12

CM de Bruijn, et al. Expert Rev Gastroenterol Hepatol. 2022

Dietary interventions for Functional Abdominal Pain 
Disorders in children: a Systematic Review



• Fermentable

• Oligosaccharides (fructans, (FOS and GOS)) 

• Disaccharides (lactose)

• Monosaccharides (fructose)

• And

• Polyols (sugar alcohols)
• artificial sweeteners sorbitol, mannitol, 

maltitol, and xylitol

FODMAP



Simren M, Tack J. Nat Rev Gastroenterol Hepatol 2018 

FODMAP



Breath hydrogen test Typical Australian diet versus Low 
FODMAP diet

Halmos AP, et al. Gastroenterology 2014 



Gastrointestinal symptoms during different diets

Halmos AP, et al. Gastroenterology 2014 



Chumpitazi BP, et al. Aliment Pharmacol & Ther  2015

• Less abdominal pain occurred 
during the low FODMAP diet vs. 
TACD [1.1 episodes/day vs. 1.7  P 
< 0.05]

• Compared to baseline (1.4  0.2), 
children had fewer daily 
abdominal pain episodes during 
the low FODMAP diet (P < 0.01) 
more episodes during the TACD 
(P < 0.01)

RCT: gut microbiome biomarkers are associated with clinical 
response to a low FODMAP diet in children with IBS



• Based on the current evidence, the use of fibers can be 
discussed in daily practice due to their favorable treatment 
outcomes and lack of side effects

Dietary interventions for Functional Abdominal Pain 
Disorders in children: a Systematic Review

CM de Bruijn, et al. Expert Rev Gastroenterol Hepatol. 2022



Aguilera-Lizarraga J, et al. Nature 2022

Local immune response to dietary antigens triggered by 
bacterial infection leads to food-induced abdominal pain



Wouters MM, et al. Gastroenterology 2016

Ebastine

• Ebastine is a second-generation HRH1 antagonist that 
currently is indicated for allergic rhinitis and chronic 
idiopathic urticarial

• Ebastine does not penetrate the blood–brain barrier, it does 
not produce cognitive/psychomotor impairment or seda-tion, 
compared with placebo

• Side effects are rare and include headache, excitement, 
diarrhea, constipation, asthenia, and gastric intolerance



Effect of ebastine on global symptom relief and abdominal pain

Wouters MM, et al. Gastroenterology 2016



Treatment of non-constipated IBS with the histamine 1 receptor 
antagonist ebastine 20mg: a randomized, double-blind, placebo 

controlled trial

Decraecker L, et al. Gut 2024



Psychosocial interventions for the treatment of Functional 
Abdominal Pain Disorders in Children: A systematic review 

and meta-analysis

Articles
2448

• 2657 children, aged 4-18 years

• 12 compared CBT to no intervention
• 5 CBT to educational support
• 3 yoga to no intervention
• 2 HT to no intervention
• 2 gut-directed HT to HT
• 2 guided imagery to relaxation
• 7 looked at other unique comparisons

Selected
33

M. Gordon, et al. Jama Pediatr 2022



Levy RL, et al. Am J Gastroenterol 2010

• 200 children (7-17) with Apley critera for abdominal 
pain for at least 3 months

• 3-session intervention of cognitive-behavioral 
treatment targeting parents' responses to their 
children's pain complaints and children's coping 
responses 
− Relaxation training
− Working with parent and child to modify family responses
− Cognitive restructuring

Social learning CBT vs Education 
support: parents-childrenThe Golden Half 
Hour in Chronic Pediatric Pain—
Feedback as the First Intervention



Levy RL, et al. Am J Gastroenterol 2010

Social learning CBT vs Education support: 
parents-children

p<0.05 for SLCBT



Hypnotherapy
• Hypnotherapy (HT):

Six sessions according to Manchester protocol
- general relaxation (e.g. breathing exercises)
- control of abdominal pain and gut functioning
- ego strengthening suggestions

Child is in control! 

Gonsalkorale WM, et al. Int J Exp Hypn 2006



Effect of therapy on pain intensity scores
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Results – Clinical remission
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Vlieger A, et al. Am J Gastroenterol 2012



Success

Van Tilburg M, et al. Pediatrics 2009
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Baseline characteristics

Rutten J, et al. Jama Pediatr 2017



Success defined as at least 50% reduction in the pain 
frequency and pain intensity score
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Rutten J, et al. Jama Pediatr 2017
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71%



Parents reported adequate relief
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Rutten J, et al. Jama Pediatr 2017

70%
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83%
87%



Rutten JMTM, et al. JAMA Pediatr 2017

• Significant improvement in:
− Anxiety
− Depression
− QoL
− Pain beliefs

• Treatment effect not related to:
− Prepuberty and older children
− IBS or FAPS
− Anxiety or depression
− Therapist

Results



Long-term follow up

Adequate relief:
iHT: 83.8% vs CD: 80%

Treatment success*:

Rexwinkel R, et al. JPGN 2022



Hypnosis4abdominalpain.com

Hipnosisdolorabdominal.com 

In development: Swiss-German, French, 
Swedish, Hungarian, Italian and Portugese

Hypnosebijbuikpijn.be / hypnosebuikpijn.nl
Hypnosebeibauchschmerzen.de



Peters SL, et al. Neurogastroenterol Motil 2023

• 2843 patients with self-reported IBS 
commenced the free sessions

• 1428 (50%) purchased the app

• 253 (9%) completed all 42 sessions! 

Smartphone app- delivered gut- directed 
hypnotherapy improves symptoms of self- reported 
irritable bowel syndrome: A retrospective evaluation



Abstracts
>2500

Articles
25

• 17 RCTs

• 1197 children, aged 4-18 years

• Antispasmodics, antidepressants, antibiotics, 
antihistaminic, antiemetic, histamine-2-receptor 
antagonist, 5-HT4-receptor agonist, melatonin, and 
buspirone

• No studies included on laxatives, antidiarrheals, 
analgesics, antimigraines, and serotonergics

Selected
17

Rexwinkel R, et al. Pediatrics 2021

Pharmacologic treatment of functional abdominal pain 
disorders: a systematic review



Antispasmodics 

• Improvement in severity of symptoms: 71% vs. 
19% (p<0.001)

• No adverse effects reported
• Quality:

– No concealment of allocation
– Attrition bias 
– Small sample size

Kline RM, et al. J Pediatr 2001

Kline 
2001

N=50, 8-17y
IBS

2 weeks pepermint
oil vs. placebo

GRADE:
very low



Saps et al. Gastroenterology 2009
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		Graph 3  diary pain by day on meds for placebo, treatment
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• Percutaneous electrical nerve field stimulation (PENFS) external 
ear to modulate central pain pathway

• 115 Adolescents, 11–18 years, AP-FGID
• PENFS (n=60) with an active device or sham (n=55)

Neurostimulation for abdominal pain-related FGIDs in 
adolescents: a randomised, double-blind, sham-controlled trial

Kovacic K, et al. Lancet Gastroenterol Hepatol 2017



Percutaneous Electrical Nerve Field Stimulation

Kovacic K, et al. Lancet Gastroenterol Hepatol 2017



Hoekman DR, et al. J Pediatr 2017

41%!!!



41%!!!

Giannetti E, et al. J Pediatr 2017

Do children just grow out of IBS?

• Spontaneous 
resolution over 2 
years FU

• Treatment with….. 
not associated with 
treatment success



Conclusions

• Successful management of patients with functional pain disorders with a trusting, 
positive, patient-physician relationship

• Fibers and probiotics only play a minor role

• The role of FODMAP diet should be established in future larger trials

• CBT, hypnotherapy and neurostimulation are effective treatments

• Evidence for the use of pharmacological treatment is lacking

• Labeling??? Placebo??



Questions?
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