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Faltering growth and malabsorption 
syndrome



Failure-to-thrive definition

ÅFTT (failure-to-thrive) is a condition associated with inadequate growth 
and/or weight gain for given age and sex.

LezoA, et al. Nutrients 2020



Who is failing-to-thrive?

ÅTraditionally, growth charts are used1:
ÅBMI < 5. p.
ÅWeight/length < 5. p.
ÅWeight < 5. p.
ÅWeight < 75 % median weight for age (Gomez criteria)2.
ÅWeight < 80 % medan weight for age (Waterlow criteria)3.
ÅSlowing of weight gain exceeding 2 major percentile sections.

1Lezo A, et al. Nutrients 2020
2Gomez F, et al. J Trop Pediatr1956

3Waterlow JC. Br Med J1972



Diagnostic criteria for failure-to-thrive

ÅDifferent authors use different criteria1.
ÅLow concordance of diagnostic criteria2.
ÅNo single criterion is reliable2.
ÅA combination of more than one criterion seems reliable1.

1Lezo A, et al. Nutrients 2020
2Yoo SD et al. PediatrGastroenterol Hepatol Nutr 2013



FTT definition

Å[ÑÑШŔƚШĤĲŔŰŊШƖĲƓũċĦĲĬШƽŔƣőШјŉċũƣĲƖŔŰŊШŊƖŸƽƣőШы[]ьљ1.
ÅFG describes disbalance between nutritional intake and 

requirements regarding both macro- and micronutrients2.
ÅThis disbalance affects thriving, first weight, followed by length and 

ending with head circumference3,4.
ÅCan affect psychomotor development and immune system 

maturation3,4.

1Lezo A, et al. Nutrients 2020
2Mehta NM, et al. J PanrenterEnteral Nutr 2013

3Elmond AM. Br Pediatrics2007
4Raynor P, et al. Arch Dis Child2000



Expected weight gains

Age Weekly 
weight gain

Caloric 
requirements

0.- 3. month 180-217 g 108 kcal/kg/day
3.- 6. month 98-126 g 108kcal/kg/day
6.- 9. month 57-91 g 96kcal/kg/day
9.- 12. month 63-91 g 96 kcal/kg/day



Energy requirements in healthy 
children

Age
Energy requirements for thriving 

(kcal/kg/day)

0т2 months 100-110

3т5 months 85-95

6-8 months 80-85

9-11 months 80

12-24 months 80т83



FG epidemiology

ÅFG affects 5-10 % of outpatients1,2.
ÅIn the USA affects up to 5 % of children3.
ÅData regarding international incidence and prevalence of FG are 

lacking4.

1Mitchell WG, et al. Pediatrics1980.
2Daniel M, et al. Clin Pediatr(Phila)2008

3Skuse DH, et al. J Med Screen1995
4Lezo A, et al. Nutrients 2020



FG risk factors

ÅInborn anomalies (cerebral palsy, autism, trisomy 21).

ÅPsychomotor delay.

ÅGERD.

ÅLBW < 2500 g.

ÅMalhygieneof oral cavity and dental hygiene.

ÅPrematurity < 37. gestational weeks.

ÅFrenulum linguae breve.

ÅIncorrect feeding techniques.

ÅFamily stress.

ÅHistory of previous CAN.

ÅLow parenting skills.

ÅPostpartum depressions.

ÅPoverty.

ÅSocial isolation.

ÅAddictive substances abuse.

ÅUnusual diets.

Homan GJ. Am Fam Physician2016



FG aetiopathogenesis

ÅFG is not a diagnosis, but a symptom!
ÅFG classification:
ÅOrganic.
ÅUnorganic.
ÅMixed.

Ross E, et al. Vaccine 2017



Non-organic causes of FG

ÅMost common causes of FG1.
ÅOn the bases of psychosocial or family factors2.
ÅDue to insufficient intake without an organic cause3.
ÅBehavioural intervention is usually beneficial2.

1Larson-Nath CM, et al. J PediatrGastroenterol Nutr 2016
2Lezo A, et al. Nutrients 2020

3Ross E, et al. Vaccine2017



Examples of unorganic causes of FG

ÅPoverty.
ÅMisunderstanding of diet and food preparations.
ÅIncorrect baby-milk formula preparation.

ÅDysfunctional parent-
child relationship:
üBehavioural problems.
üChild neglect.
üChild abuse.

VenkateshwarV, et al. Med J Armed Forces India2000



Organic causes of FG

Insufficient 
energy intake

Malabsorption of 
nutrients

Increased 
metabolism

Homan GJ. Am Fam Physician2016



Insufficient energy intake

ÅGERD.
ÅMechanical obstructions in nutrients intake (cleft disorders).
ÅOral neuromotor disorders.
ÅGastrointestinal disorders induced by toxins (lead intoxication).

Homan GJ. Am Fam Physician2016



Malabsorption of nutrients

ÅAnaemia, iron deficiency.
ÅBiliary atresia.
ÅCoeliac disease.
ÅChronic gastrointestinal disorders (irritable bowel syndrome, infections, 
вьЮ
ÅCystic fibrosis.
ÅInborn disorders of metabolism.
Å9ŸƽћƚШůŔũťШƓƖŸƣĲŔŰƚШċũũĲƖŊǃЮ
ÅPancreas diseases.

Homan GJ. Am Fam Physician2016



Increased metabolism

Å9őƖŸŰŔĦШŔŰŉĲĦƣŔŸŰƚШыcféЯШÑ7ЯвьЮ
ÅCLD (Chronic Lung Disease) in premature infants.
ÅInborn cardiac disorders.
ÅHyperthyroidism.
ÅInflammatory disorders (asthma, inflammatory bowel 

disease).
ÅOncological disease.
ÅChronic kidney disease.

Homan GJ. Am Fam Physician2016



Absorption and malabsorption syndrome

ÅAbsorption has three phases1:
ÅLuminal: mechanical digestion and digestive enzymes.
ÅMucosal: absorption through the mucosal membrane.
ÅPost absorption phase: distribution of nutrients through blood and 

lymph stream.

ÅMalabsorption syndrome are symptoms due to disorders of any of 
the absorption steps2.

1Zuvarox T, et al. StatPearls[Internet] 2021
2Ensari A. Pathobiology of Human Disease2014



Disorders of intraluminal digestion

ÅPancreatic dysfunction:
ÅPancreatic insufficiency (pancreatitis or cystic fibrosis).
ÅInactivation of pancreatic enzymes (Zollinger-Ellison syndrome).

ÅDeficiency or ineffectivity of bile salts:
ÅRe-absorption of bile salts decrement (ileal resection of its dysfunction).
ÅDisorders of bile excretion.
ÅSt. p. gastrectomy and bypass operations.

ÅDisaccharidase deficiency, primary or secondary.

EnsariA. Pathobiology of Human Disease2014



Mucosal disorders

ÅCoeliac disease.
ÅShort bowel syndrome.
ÅAllergic and eosinophilic gastroenteritis.
ÅNeonatal enteropathy.
ÅAbetalipoproteinemia.
ÅMuscular of neurogenic defects of the intestinal wall.
ÅIntestinal lymphangiectasia.

EnsariA. Pathobiology of Human Disease2014



Infections

ÅSmall intestinal bacterial overgrowth (SIBO).
ÅWhipple disease.
ÅParasitic infestation.
ÅTropical sprue.
ÅGiardiasis.
ÅCrypto- and isosporidial infections.

EnsariA. Pathobiology of Human Disease2014



Approach to a child with FG

History тdetailed (family, personal). Psychosocial factors. 
Consider neglect.

Evaluation of nutrition: food тcomposition, quantity, 
feeding regimen including behaviour, in case of need, 
evaluation of a dietary diary lasting for at least 3 days.

Physical examination including evaluation of 
anthropometric data (weight, length/height, head 
circumference till 18. months, growth charts)

UpravenodleNevoralJ. Praktick§pediatrick§gastroenterologie, hepatologiea vĨģiva: Mlad§ fronta; 2013.



Inpatient admission criteria

ÂƖŸŉŸƨŰĬШůċũŰƨƣƖŔƣŔŸŰШыƽĲŔŊőƣоőĲŔŊőƣШӅШ-ΟьШŸƖШ7~fШӅΝΞШťŊоů2

Profound dehydration

Serious intercurrent disease or health condition

Psychosocial conditions, that could hurt the child

Inadequate response for several months lasting outpatient care

Need of objectifying of nutritional and energy intake

Profound anxiety or fear of the caregivers

Problematic interactions between the caregiver and the child

Other factors (distance from home, transportation, family or psychosocial factors)



Coeliac disease



Definition

ÅImmune mediated systemic disorders caused by gluten and related 
prolamins in genetically susceptible individuals.
ÅCoeliac disease (CeDis characterized by the presence of a variable 

combination of gluten-dependent clinical manifestations, specific 
autoantibodies, HLA-DQ2 or тDQ8 haplotypes and enteropathy.

Husby S et al. J PediatrGastroenterol Nutr 2012



CeDprevalence

ÅPrevalence of CeDin populations with average risk is 0.14 т1.3 %1

ÅPrevalence of CeDin populations with high risk is 2.4 т44 %1

ÅHighest CeDprevalence is in North Africa2

ÅCeDis rare in Far Eastin Sub-Saharan Africa and in Afro-Americans3

1Mahadov S et al. Gastroenterol Hepatol (N Y)2011
2Catassi et al. Lancet 1999

3Rewers M. Gastroenterology2005



CeDprevalence in children

ÅPrevalence of CeDin Europe and North America is 1:80 т1:300, that is. 3-
13/1000 children1

ÅGirls-to-ĤŸǃƚШƖċƣŔŸŰШӇШΞаΝ2

ÅfƣШŔƚШĲƚƣŔůċƣĲĬШƣőċƣШϾШŸŉШĦŸĲũŔċĦШƓċƣŔĲŰƣƚШċƖĲШƨŰĬŔċŊŰŸƚĲĬ3

1Hill ID et al. J PediatrGastroenterol Nutr 2005
2Lanzini A et al. ScandJ Gastroenterol 2005

3Greco L et al. Acta PediatrSuppl1996



CeDprevalence in the Czech Republic

ÅPrevalence 1:200 т250
ÅI.e. 40 000 т50 000 of coeliac patients1,2,3

1Kolek A et al. J PediatrGastroenterol Nutr 2003
2uŸƣċũŸƻČШÅШĲƣШċũЮШ;Ĳƚ-SlovPediatr2002

3éċŰĨŖťŸƻČШüШĲƣШċũЮШFol Microbiol 2001





CeDpathophysiology

LebwohlB, et al. BMJ 2015



Clinical manifestations

ÅClinical manifestations are varied and depend on the age of 
presentation1,2,3,4

1Fasano A. Gastroenterology2005
2Fasano A et al. Arch Intern Med 2003

3Farrel RJ et al. N Engl J Med2002
4Green PH et al. N Engl J Med2007



Clinical manifestations during the first 2 years of life

ÅFG
ÅUndernutrition/malnutrition
ÅDiarrhoea
ÅAbdominal pain
ÅAbdominal distention

Baker JM, et al. Adv Pediatr2008



Clinical manifestations in children older than 2 years

ÅAbdominal pain
ÅDiarrhoea
ÅConstipation
ÅBloating
ÅFlatulence

ÅéŔƣċůŔŰШ?ШĬĲŉŔĦŔĲŰĦǃШџШƖŔĦťĲƣƚШŸƖШ
hypocalcaemia
ÅéŔƣċůŔŰШuШĬĲŉŔĦŔĲŰĦǃШџШĤũŸŸĬШĦũŸƣƣŔŰŊШ

disorders
ÅfƖŸŰШŸƖШŉŸũŔĦШċĦŔĬШĬĲŉŔĦŔĲŰĦǃШџШċŰċĲůŔċ

Baker JM, et al. Adv Pediatr2008 
Fasano A. Gastroenterology2005
Farrel RJ, et al. N Engl J Med2002

Green PH, et al. N Engl J Med2007



Clinical manifestations in children older than 2 years

Å2 т8 % of children with short stature have CeD1

ÅConstitutional puberty delay2

1van Rijn JC, et al. Arch Dis Child2004
2Baker JM, et al. Adv Pediatr2008



Extra-intestinal CeDmanifestations

ÅPeripheral arthritis and/or axial joints in up to 25 % of patients1

ÅDental enamel disorders in 20 т70 % of patients2,3

ÅElevated liver tests in up to 40 % of patients4

1Lubrano E, et al. Br J Rheumatol1996
2Aquirre JM, et al. Oral SurgOral Med Oral Pathol Oral RadiolEndod1997

3Bucci P, et al. Acta Pediatr2006
4Farre C, et al. Am J Gastroenterol2002



Extra-intestinal CeDmanifestations

ÅUp to 50 % of patients might have neurological symptoms (depressions, 
anxiety, irritability, peripheral neuropathy, cerebellar ataxia and migraine 
headaches)1,2

ÅHypotonia is also more prevalent, psychomotor retardation, epilepsy, 
headaches and ataxia2

1Bushara KU. Gastroenterology2005
2Zelnik N, et al. Pediatrics2004



CeDforms

Classical Non-classical Subclinical Potential

Patients have 
malabsorption 

symptoms

Patients do not 
have 

malabsorption 
symptoms

ÂċƣŔĲŰƣƚћШ
symptoms are 
undetectable

Patients have 
positive 

autoantibodies 
and HLA 

haplotypes 
associated with 

CeD, but 
histology is 

normal
~ŸĬŔŉŔťŸƻČŰŸz NevoralJ. et al.: ÂƖċťƣŔĦťČƓĲĬŔċƣƖŔĦťČgastroenterologie, hepatologie, a ƻǄǏŔƻċЮШÂƖċőċаШ~ũċĬČШfronta, 2013



Classical CeD

ÅTypically manifests between 7 and 24 months of age

ÅChronic diarrhoea
ÅGreasy stools
ÅFG
ÅWeight loss
ÅGrowth retardation
ÅMuscle mass decrease
ÅLoss of appetite

ÅNausea and vomiting
ÅLethargy and emotional stress
ÅAbdominal pain
ÅAbdominal distention
ÅFlatulence
ÅStool irregularity
ÅChronic constipation

MantegazzaC, et al. Int J Dig Dis 2015



Classical CeD

https://www.slideshare.net/mohammedayad353/chronic -diarrhea-in-children



Non-classical CeD

ÅUsually in older children and adolescents.

ÅDelayed puberty.
ÅUnexplained, 

pharmacoresistant anaemia
ÅLow bone mineralization
ÅDental enamel disorders
ÅIrritability
ÅChronic fatigues

ÅNeuropathy
ÅArthralgia/arthritis
ÅMenstrual cycle disorders
ÅElevated liver enzymes
ÅRecurrent aphthous stomatitis
ÅDermatitis herpetiformis ?ƬőƖŔŰŊ

MantegazzaC, et al. Int J Dig Dis 2015



Dermatitis herpetiformis ?ƬőƖŔŰŊ

https://www.merckmanuals.com/professional/dermatologic -
disorders/bullous-diseases/dermatitis-herpetiformis

https://plasticsurgerykey.com/dermatitis -herpetiformis-7/

http://www.doctortipster.com/1999 -dermatitis-herpetiformis.html



Subclinical CeD

ÅPreviously known as silent CeD1

ÅIn subclinical CeD, digestive symptoms are minimal or lacking and are 
usually covered by extra-intestinal manifestations2

ÅFrequently diagnosed in CeDscreening3

1Nejad MR, et al. Gastroenterol Hepatol Bed Bench2011
2Volta U, et al. Cell Mol Immunol 2011

3Nevoral J. et al.: ÂƖċťƣŔĦťČƓĲĬŔċƣƖŔĦťČgastroenterologie, hepatologie, a ƻǄǏŔƻċЮШÂƖċőċаШ~ũċĬČШfronta, 2013



Potential CeD

ÅPatients have positive CeDserology and HLA associated with CeD, but 
with minimal or no small intestinal mucosal affections1

ÅIs not an indication for gluten -free diet!! 1

ÅLong-term follow-up is mandatory2

ÅIn case of appearance of new symptoms and/or elevation of CeD
serology positivity, re-enterobiopsy is advised2

ÅIts numbers are increasing due to CeDscreening3

1Volta U, et al. Clin Gastroenterol Hepatol 2016
2Silvester JA, et al. Clin Gastroenterol Hepatol2016

3Nevoral J. et al.: ÂƖċťƣŔĦťČƓĲĬŔċƣƖŔĦťČgastroenterologie, hepatologie, a ƻǄǏŔƻċЮШÂƖċőċаШ~ũċĬČШfronta, 2013



RampertablSD, et al. Am J Med 2006



Taylor AK, et al. GeneReviews[Internet] 2019



Husby S, et al. J Pediatr
Gastroenterol Nutr 2020



Husby S, et al. J Pediatr
Gastroenterol Nutr 2020



CeDserology

ÅTotal IgA levels evaluation is mandatory
ÅSelective IgA deficiency is the most common immune deficiency1

ÅMost commonly in Caucasians2

ÅIncidence in the USA 1:223 т1:10002

ÅIncidence in the Czech Republic 1:4083

1cċůůċƖƚƣƁƖůШxЯШĲƣШċũЮШClin Exp Immunol 2000
2Yel L. J Clin Immunol 2010

3Litzman J, et al. Int Arch Allergy Immunol2000



CeDserology

ÅAntibodies against native gliadin:
ÅFirst described by Berger in 19581

ÅObsolete method leading to wrong diagnosis2,3

ÅMarkedly low sensitivity and specificity when compared with other 
autoantibodies2,3

1Berger E. Ann Paediat(Basel)1958
2Volta U, et al. Dig Dis Sci 2008

3Hadjivassiliou M, et al. Lancet Neurol 2010



CeDserology

ÅAnti-endomysial antibodies (EMA):
ÅFirst description from 1983 by Chorzelsk1

ÅSensitivity 852т97 %3

ÅSpecificity 100 %2

1Chorzelski TP, et al. Ann N Y Acad Sci 1983
2Polin RA, et al. Pediatric Secrets 2011

3Ciclitira PJ, et al. Gastroenterology2001



CeDserology

ÅAnti-tissue transglutaminase antibodies (tTGA):
ÅSensitivity 100 %1

ÅSpecificity 97 %1

ÅCombination of anti-EMA a anti-tTGA:
ÅSensitivity and specificity up to 100 %2,3

1Miller A, et al. AustN Z J Med1999
2Dickey W, et al. ScandJ Gastroenterol 2001

3Caroccio A, et al. Clin Chem2002



CeDserology

ÅAntibodies against deaminated gliadin (DGP):
ÅIsolated anti-DGP positivity has low positive predictive value
ÅAnti-DGP should not be used for CeDscreening

Gould MJ, et al. J PediatrGastroenterol Nutr 2019



CeDgenetics

Å95 % of CeDpatients are HLA-DQ2 positive1

ÅThe remaining 5 % are HLA-DQ8 positive1

Å30 % of Caucasians are HLA-DQ2 carriers1
ÅOnly one person in a hundred develops CeD1

Å90 % of Native Americans are HLA-DQ8 positive1

ÅCan be used for exclusion, not verification of, CeD:
ÅNegative predictive value >99 %2

1Gujral N, et al. World J Gastroenterol2012
2Roy A, et al. J Genet Couns 2016



CeDtreatment

ÅThe only treatment is a strict, life-long gluten-free diet (GFD)1.
ÅClinical improvement occurs within weeks since diet commencement2.
ÅHealing of the mucosa occurs within 1 т2 years since diet 

commencement3.

1Pluqis NM, et al. Best Pract Res Clin Gastroenterol2015
2Parzanese I, et al. World J GastrointestPathophysiol2017

3Lionetti E, et al. Int Rev Immunol2011



Where is gluten?

ÅIn wheat (gliadin)1

ÅIn rye (hordein)1

ÅIn Barleys (secalin)1

ÅIn oats (avenin)1
ÅContamination with gluten occurs while processing2

1Welstead L. Diseases2015
2Thompson T, et al. J Am Diet Assoc 2010



What to what-out for when on a GFD?

ÅPossible insufficiency of calcium, iron and fibre1

ÅPossible insufficient enrichment of gluten-free products with fibre, 
folic acid, iron, vitamins B1, B2 and B62,3

ÅGluten-free products might include more fats, protein and salts 
when compared with gluten containing foos4

1Thompson T, et al. J Hum Nutr Diet 2005
2Thompson T. J Am Diet Assoc2000
3Thompson T. J Am Diet Assoc1999

4Mariani P, et al. J PediatrGastroenterol Nutr 1998



CeDscreening

ÅWhat is screening?
ÅActive search for a specific disease in a defined asymptomatic population1

ÅWhy should we perform CeDscreening?
ÅA relatively common disease2

ÅPossibility of non-invasive detection2

ÅPossible diagnosis prior to manifestations2

ÅHigh risk of cancer (mainly of the GIT) in undiagnosed patients3

1Maxim LD, et al. Inhal Toxicol2014
2Katz KD, et al. Am J Gastroenterol2011

3Silano M, et al. BMC Gastroenterol2007



Who should be screened for CeD?

ÅFirst degree relatives:
Å10% risk1

ÅDiabetes mellitus type 1:
Å2 т12% risk1

ÅIron-deficiency anaemia2

ÅÂċƣŔĲŰƣƚШƽŔƣőШ?ŸƽŰћƚШŸƖШÑƨƖŰĲƖћƚ

1Fasano A, et al. Arch Intern Med 2003 2Ransford RA, et al. J Clin Gastroenterol2002
3Gale L, et al. Gut 1997 4Bonamico M, et al. J Clin Endocrinol Metab2002



Inflammatory bowel disease



Definition and classification

ÅInflammatory bowel disease (IBD): chronic inflammatory disease 
of the GIT1.
ÅClassification:
Å9ƖŸőŰћƚШĬŔƚĲċƚĲШы9?ь1.
ÅUlcerative colitis (UC)1.
ÅIBD-Undifferentiated (IBD-U)2.

1McDowell C, et al. StatPearls(Internet)2021
2Ouahed J, et al. Inflamm Bowel Dis 2020



IBD classification in childhood

Uhlig HH, et al. Gastroenterology2014

Category Age range

Paediatric inflammatory bowel disease (PIBD) <17 years

Early onset IBD (EO-IBD) <10 years

Very early onset IBD (VEO-IBD) <6 years

IBD onset in infancy and toddlerhood <2 years

Neonatal IBD First 28 days of life



Global IBD incidence

Kaplan GGl. Nat Rev Gastroenterol Hepatol2015



Global IBD incidence in childhood

ÉǄťŸƖċJ, et al. World J Gastroenterol2018



CD epidemiology in children:

ÅCD incidence in childhood is rising globally1.
ÅGlobal incidence: 2,5-11,4/100 0002.
ÅGlobal prevalence: 58/100 0003.
ÅIncidence at ages 0-15 years in CZ 4,6/100 0004.
ÅIncidence at ages 0-19 years in CZ 10/100 0004.
Å10 % of patients with CD are diagnosed < 17 years of age5.

1Reummele FM, et al. J CrohnsColitis 2014
2Benchimol E, et al. Inflamm Bowel Dis2011

3Kappelman MD, et al. Clin Gastroenterol Hepatol2007
4Schwarz J, et al. World J Gastroenterol2017

5Ghione S, et al. Am J Gastroenterol 2018



ÅGlobal incidence of 
paediatric CD

ÉǄťŸƖċJ, et al. World J Gastroenterol2018



UC epidemiology in children:

ÅIncidence of paediatric UC in children in Europe and North America: 
4/100 0001.
ÅIncidence at ages 0-15 years in CZ 2/100 0002.
ÅIncidence at ages 0-19 years in CZ 6,2/100 0002.
ÅPaediatric UC makes 15-20 % of all UC3.
Å60-80 % paediatric UC is extensive, bypassing the rectosigmoid4.

1Benchimol E, et al. Inflamm Bowel Dis2011
2Schwarz J, et al. World J Gastroenterol2017

3Turner D, et al. J PediatrGastroenterol Nutr 2018
4van LimbergenJ, et al. Gastroenterology2018



ÅGlobal paediatric UC 
incidence

ÉǄťŸƖċJ, et al. World J Gastroenterol2018



PIBD epidemiology

ÅFrom 1999-2010:
ÅNo significant increment in IBD incidence (9,68/100 000).
ÅSignificant increase in children younger than 5 years:
ÅUp to 11,56 %!!!

Benchimol E, et al. Am J Gastroenterol2017



PIBD 
etiopathogenesis

Sartor R. Nat Rev Gastroenterol Hepatol 2006



PIBD and genetics

ÅGenetics play a more significant role in PIBD than in IBD starting at 
adulthood1.
ÅRisk of CD recurrence in first-degreerelatives: 10-25 %2,3.
ÅMore than 200 candidate genes associated with IBD2.
ÅFirst identified gene was NOD22,4.

1Reummele FM, et al. J CrohnsColitis 2014
2Feuerstein JD, et al. Mayo Clin Proc2017

3Ng SC, et al. Gut 2013
4Philpott DJ, et al. Best Pract Res Clin Gastroenterol2017



PIBD and genetics

ÅHomozygous mutations in NOD2 increase risk of CD development 
by 20-40x1,2.
ÅHeterozygous mutations increase the risk by 2-4x1,2.

1Feuerstein JD, et al. Mayo Clin Proc2017
2Philpott DJ, et al. Best Pract Res Clin Gastroenterol2017



VEO-IBD

ÅIn children < 6 years.
ÅTypically affecting the colon.
Å7% are classified as IBD-U.
Å25% are re-classified as CD.

Shim JO. Intest Res2019



VEO-IBD differential diagnosis

Å9ŸƽћƚШůŔũťШƓƖŸƣĲŔŰШċũũĲƖŊǃЮ
ÅEosinophilic gastroenteritis.
ÅInfections.
ÅPrimary immunodeficiencies.

Shim JO. Intest Res2019



Monogenic IBD

ÅIBD-like disease.
ÅUsually in children < 6 years.
ÅIncreased prevalence in children >6 years. 
ÅComorbidities and extra-intestinal manifestations are usually 

present.
ÅCases without significant prodromal symptoms exist.

Nambu R, et al. Front Pediatr2020



When to consider monogenic IBD

Nambu R, et al. Front Pediatr2020



Associated 
genes with 
monogenic 
IBD

Shim JO. Intest Res2019



PIBD clinical manifestations

ÅClinical manifestations of CD depend on affected site:
ÅTerminal ileum (TI): 50-70 %.
Å+ colon> 50 %.
ÅIsolated colitis: 10-20 %.
ÅSignificant affection of the small intestine: 10-15 %.
Å+ stomach and duodenum: 30-40 %.
ÅOnly stomach and/or duodenum: < 5%.

Diefenbach KA, et al. World J Gastroenterol2006



CD clinical manifestations

ÅAbdominal pain.
ÅVomiting.
ÅDiarrhoea with/out blood.
ÅTenesmuses and imperative defecations.
ÅLoss of appetite and weight loss.
ÅFatigue.
ÅFever.

?ęĤƖŔƣǍJ, et al. Dtsch Arztebl Int 2017



Clinical findings in CD

ÅPale skin and mucosal surfaces.
ÅAbdominal pain on palpation.
ÅPalpable resistance, mainly in the right lower quadrant.
ÅPerianal skin tags, fistulas, fissures and abscesses.
ÅDelayed puberty.
ÅDecrement in percentile charts.

?ęĤƖŔƣǍJ, et al. Dtsch Arztebl Int 2017



Perianal findings in CD

Z archivu autora



Z archivu autora



Z archivu autora



UC clinical manifestations

ÅAbdominal pain.
ÅTenesmuses.
ÅImperative defecations.
ÅBloody stools.
ÅWeight loss.

Jang H-J, et al. TranslPediatr2019



Extra-intestinal (EIM)

ÅCan precede GIT manifestations1.
ÅUp to 50 % of children with UC and 80 % with CD have at least 1 EIM2.
ÅUp to 29 % of children develop EIM during the first 15 years since 

establishing the diagnosis3.
ÅMost commonly1:
ÅPeripheral arthropathy.
ÅErythema nodosum.
ÅPyoderma gangrenosum.
ÅUveitis.
ÅPrimary sclerosing cholangitis (PSC).

1Jang H-J, et al. TranslPediatr2019
2Stawarski A, et al. Pol Merkur Lekarski2016

3Dotson JL, et al. J PediatrGastroenterol Nutr 2010



EIM and 
associated 
diseases 
with IBD

Baumgart DC, et al. Lancet2012



PIBD diagnostics

https://www.stonewire.ca/blog/diabetes -control -and-your-hga1c-blood-test
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https://understandcancerin60minutes.wordpress.com/2013/06/24/the -worst-time-to-have-a-colonoscopy-and-other-procedures/

http://doctorvoodoocartoons.com/when -inside-the-mri/



Blood examination in IBD

ÅCBC + differential1:
ÅLeukocytosis1.
ÅThrombocytosis1.
ÅAnaemina1 (micro-, normo-, macrocytic)2.
ÅBazofilie3.

ÅInflammatory markers1:
ÅElevation of CRP and ESR.

ÅLiver tests:
ÅBil., ALT, AST, GGT, ALP1.

1Rosen MJ, et al. JAMA Pediatr2015
2Rogler G, et al. Front Med (Lausanne)2014

3Chapuy L, et al. J Allergy Clin Immunol2014



Blood examination in IBD

ÅAlbumin1.
ÅIron metabolism2:
ÅIron, ferritin, saturation of transferrin.

ÅVitamin B12
3:

ÅMainly in children with active ileal disease or ileal resection > 20 cm.
ÅChildren with UC and ileal pouch.

ÅFolic acid3.

1Rosen MJ, et al. JAMA Pediatr2015
2Rogler G, et al. Front Med (Lausanne)2014

3CMiele E, et al. J PediatrGastroenterol Nutr 2018



Blood examination in IBD

10-20 % of children with IBD have normal laboratory results at time of 
diagnosis!!!

Rosen MJ, et al. JAMA Pediatr2015



Autoantibodies and IBD

ÅThey are more representative of immune response to intestinal bacteria 
and mycotic antigens.
ÅAmong them are pANCAand ASCA.
ÅLow sensitivity (44-60 %). 
Å9ċŰћƣШĤĲШƨƚĲĬШŉŸƖШf7?ШƚĦƖĲĲŰŔŰŊЮ

Dubinsky M. Dig Sci2009



Autoantibodies and IBD

ÅSensitivity and specificity of pANCAin UC je 51 % a 100 %.
ÅSensitivity and specificity of ASCA in CD je 62 % a 93 %.
ÅSensitivity and specificity of ASCA-/pANCA+ in UC 43 % a 100 %.
ÅSensitivity and specificity of ASCA+/pANCA- in CD 57 % a 93 %.

NisiharaEM, et al. Dig Dis Sci2010



Autoantibodies and IBD

ÅPrognostic role:
ÅChildren with ASCA IgA/IgG positivity in CD have higher prevalence of ileal disease 

and require resection more frequently.
ÅChildren with pANCApositivity in CD more commonly have pancolitis or left-sided 

colitis with ileal sparing and ileocecal resection is less common.

Oliveira S, et al. BMJ2017



Stool examination in IBD

ÅExclusion of infections:
ÅBacterial: Salmonella, Shigella, Campylobacter, Yersinia spp., E coli O157 

a Cl. difficile.
ÅParasitic.

ÅOccult bleeding in absence of enterorrhagia.
ÅFaecal calprotectin (FC).

Rosen MJ, et al. JAMA Pediatr2015



Faecal calprotectin

ÅSensitivity in detection of intestinal disease is 89 % and specificity 79 %1.
ÅIncreased values are also present in:
ÅInfections2,3.
ÅTumors2,3.
ÅIntestinal polyps3.
ÅPharmacotherapy: NSAID2,3.
ÅFood allergies2.
ÅCeD2.
ÅLiver cirrhosis2.

1Walsham N, et al. Clin Exp Gastroenterol 2016
2Tharian B, et al. World J GastrointestEndosc2013

3Pathirana WPNGW, et al. Clin Biochem Rev 2018



Levels of faecal calprotectin

ÅCut-off value of 50 ͓ Ŋ/g is given by manufacturers.
ÅIn absence of red flags and FC < 250 ͓Ŋ/g IBD is unlikely.
ÅFC 250-600 ͓ ŊоŊШŔƚШјŊƖĲǃШǍŸŰĲљШċŰĬШŔŰĬŔƻŔĬƨċũŔǍĲĬШċƓƓƖŸċĦőШŔƚШ

required.
ÅFC > 600 ͓ Ŋ/g is suspicious and requires detailed investigation.

Orfej M, et al. PLoSOne 2021



PIBD in endoscopies
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PIBD in WCE and DBE

xċƚťċƻĵposkytnuto PetaremMamulou~Ю?ЮЯШ9őŔũĬƖĲŰћƚШcŸƚƓŔƣċũШŸŉШÂőŔũċĬĲũƓőŔċЯШÖÉ



PIBD in MR enterography

xċƚťċƻĵposkytnuto prim. MUDr. sċƖŸůŖƖĲůFrydrychem, ÅċĬŔŸĬŔċŊŰŸƚƣŔĦťĳŸĬĬĵũĲŰŖnemocnice Jablonecnad Nisou, p.o.
xċƚťċƻĵposkytnuto prof. MUDr. ManuelouéċŰĵĨťŸƻŸƨ, Ph.D., MBA, 

MR ŸĬĬĵũĲŰŖÅċĬŔŸĬŔċŊŰŸƚƣŔĦťĳkliniky VFN



PIBD in pelvic MRI

xċƚťċƻĵposkytnuto prof. MUDr. ManuelouéċŰĵĨťŸƻŸƨ, Ph.D., MBA, MR ŸĬĬĵũĲŰŖÅċĬŔŸĬŔċŊŰŸƚƣŔĦťĳkliniky VFN



Paris modification of Montreal classification of IBD

Levine A, et al. Inflamm Bowel Dis 2011



CD activity 
measurement 
- PCDAI

Moon JS. J PediatrGastroenterol Hepatol Nutr 2019



UC activity 
measurement 
- PUCAI

Turner D, et al. J PediatrGastroenterol Nutr 2018



CD 
treatment

van RheenenPF , et al.J CrohnsColitis 2021



Natural history of CD

Baumgart DC , et al.Lancet2012



Natural history of CD

Colombel J-F , et al.Gastroenterology2017



CD treatment

Induction of remission Maintenance of 
remission



Role of EEN

van RheenenPF , et al.J CrohnsColitis 2021



EEN comparison with steroids

Yu Y, et al. World J Pediatr 2019


