Gastroenterology Il.

Nabil EFLababidi
KPDPM 1. LF UK a VFNPxaze

Sred VEN PRAHA

SO N &

o~ - ey
AR S

II J
r ¥ L]
. ; 7
g 0, i
1 v
.
A e
- - e -
l-.‘.l-.




Faltering growth and malabsorption
syndrome




Faillureto-thrive definition

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



Who Is failingo-thrive?

ATraditionally, growth charts are used!
ABMI < 5. p.
AWeight/length < 5. p.
AWeight < 5. p.
AWeight < 75 % median weight for age (Gomez criteia)
AWeight < 80 %medan weight for age YWaterlow criteria)3.
A Slowing of weight gain exceeding 2 major percentile sections.

1Lezo A, et alNutrients 2020
2Gomez F, et alJ TropPediatr 1956
3Waterlow JC.Br Med 11972



Diagnostic criteria for failute-thrive

ADifferent authors use different criterig.

ALow concordance of diagnostic criterig.

ANo single criterion is reliablé.

AA combination of more than one criterion seems reliable



FTT definition

Al NNWRY WHWRUNDWI DGO cHWDT Ws Radé Wj ncdaql
AFG describes disbalance between nutritional intake and
requirements regarding both macre and micronutrients?.

AThis disbalance affects thriving, first weight, followed by length and
ending with head circumference4.

ACan affect psychomotor development and immune system
maturation 34,

1Lezo A, et alNutrients 2020

2Mehta NM, et al.JPanrenterEnteralNutr 2013
3ElImond AM.Br Pediatrics 2007

4Raynor P, et alArch Dis Child2000



Expected weight gains

Age Weekly Caloric
weight gain | requirements

180-217 g 108 kcal/kg/day

3.- 6. month 08-126 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

012 mont

NS

3TH mont

NS

6-8 mont

NS

0-11 months

12-24 months

Energy requirements for thriving

(kcal/kg/day)
100-110
85-95
80-85
80



FG epidemiology

AFG affects 510 % of outpatients-2.
Aln the USA affects up to 5 % of childreén

AData regarding international incidence and prevalence of FG are
lacking®.

1Mitchell WG, et al.Pediatrics 1980.
2Daniel M, et al.Clin Pediatr (Phila)2008
3Skuse DH, et alJ Med Screeri995
4Lezo A, et alNutrients 2020



FG risk factors

A Inborn anomalies (cerebral palsy, autism, trisomy 21).
A Psychomotor delay.

A GERD.

A LBW < 2500 g.

A Malhygieneof oral cavity and dental hygiene.

A Prematurity < 37. gestational weeks.

A Frenulum linguae breve

A Incorrect feeding techniques.
A Family stress.

A History of previous CAN.

A Low parenting skills.

A Postpartum depressions.

A Poverty.

A Social isolation.

A Addictive substances abuse.
A Unusual diets.

Homan GJAm Fam Physiciar2016



FG aetiopathogenesis

AFG is not a diagnosis, but a symptom!

AFG classification:
AOrganic.
AUnorganic.
AMixed.



Non-organic causes of FG

AMost common causes of FG.

AOn the bases of psychosocial or family factora
ADue to insufficient intake without an organic causeé.
ABehavioural intervention is usually beneficia.



Examples of unorganic causes of FG

ADysfunctional parent-

APoverty. . . <
. _ _ ~ child relationship:
AMisunderstanding of diet and food preparations. § genavioural oroblems.

Alncorrect baby-milk formula preparation. U Child neglect.
U Child abuse.

VenkateshwarV, et al.Med J Armed Forces India000



Organic causes of FG

Insufficient Malabsorption of Increased
energy intake nutrients metabolism

Homan GJAm Fam Physiciar2016



Insufficient energy intake

AGERD.

AMechanical obstructions in nutrients intake (cleft disorders).
AOral neuromotor disorders.

AGastrointestinal disorders induced by toxins (lead intoxication).

Homan GJAm Fam Physiciar2016



Malabsorption of nutrients

AAnaemia, iron deficiency:.
ABiliary atresia.
ACoeliac disease.

AChronic gastrointestinal disorders (irritable bowel syndrome, infections,
Bb IO

ACystic fibrosis.

Alnborn disorders of metabolism.

AOYsht WARGY WGI YqUWRUY Wedal Nt 1O
APancreas diseases.

Homan GJAm Fam Physiciar016



Increased metabolism

A6l YURHWRUNIDHqRYU!Y Woicf éAWLNT7 9B b
ACLD (Chronic Lung Disease) in premature infants.

Alnborn cardiac disorders.

AHyperthyroidism.

Alnflammatory disorders (asthma, inflammatory bowel
disease).

AOncological disease.
AChronic kidney disease.

Homan GJAm Fam Physiciar2016



Absorption and malabsorption syndrome

AAbsorption has three phases:
ALuminal: mechanical digestion and digestive enzymes.
AMucosal: absorption through the mucosal membrane.

A Post absorption phase: distribution of nutrients through blood and
lymph stream.

AMalabsorption syndrome are symptoms due to disorders of any of
the absorption steps’.

1Zuvarox T, et alStatPearls[Internet] 2021
2Ensari A.Pathobiology of Human Diseas®014



Disorders of intraluminal digestion

APancreatic dysfunction:
APancreatic insufficiency (pancreatitis or cystic fibrosis).
Alnactivation of pancreatic enzymes (ZollingeEllison syndrome).

ADeficiency orineffectivity of bile salts:
ARe-absorption of bile salts decrement (ileal resection of its dysfunction).
ADisorders of bile excretion.
A St. p. gastrectomy and bypass operations.

ADisaccharidase deficiency, primary or secondary.

EnsariA. Pathobiology of Human Diseas@014



Mucosal disorders

ACoeliac disease.

AShort bowel syndrome.

AAllergic and eosinophilic gastroenteritis.

ANeonatal enteropathy.

AAbetalipoproteinemia.

AMuscular of neurogenic defects of the intestinal wall.
Alntestinal lymphangiectasia.

EnsariA. Pathobiology of Human Diseas@014



Infections

ASmall intestinal bacterial overgrowth (SIBO).
AWhipple disease.

AParasitic infestation.

ATropical sprue.

AGiardiasis.

ACrypto- and isosporidial infections.

EnsariA. Pathobiology of Human Diseas@014



Approach to a child with FG

History T detailed (family, personal). Psychosocial factors.
Consider neglect.

Evaluation of nutrition: foodT compaosition, 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)

UpravenadleNevorald.P r a k p & d k 8dastroentércdogichepatologieav T §:i v MIfrantk 8013,



Inpatient admission criteria

Al YnYa Ul Wadc¢cidUe ql R-opRYUYLWHLE 3R MEdNEALS O @ a W LW
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

Almmune mediated systemic disorders caused by gluten and related
prolamins in genetically susceptible individuals.

ACoeliac disease CeDis characterized by the presence of a variable
combination of gluten-dependent clinical manifestations, specific
autoantibodies, HLADQZ2 ortDQ8 haplotypes and enteropathy.

Husby S et alJPediatrGastroenterol Nutr 2012



CeDprevalence

APrevalence ofCeDin populations with average risk is 0.14 1.3 %
APrevalence ofCeDin populations with high risk is 2.4r 44 %
AHighest CeD prevalence is in North Africd

ACeDis rare in Far Eastin Susaharan Africa and in AfreAmericans?

. e
astroenterology2005



CeDprevalence In children

APrevalence ofCeDin Europe and North America is 1:80 1:300, that is. 3
13/1000 childrent

AGirls-to-HY ! + Wl ¢ g RYULWHW=a N
Af qWRYt Wt qRAOGc qldl Waéc¢c qlCWY mMWHY IO RC



CeDprevalence In the Czech Republic

APrevalence 1:200r 250
Al.e. 40 0001 50 000 of coeliac patientd:23

et alJPediatrGastroenterol Nutr 2003
yYaqe vz € IkhiPeplate200DL
3 ¢ UT Rt Y 2R0lMicidbibe00d. {



Celiac/Coeliac Prevalence in the Western World

o] Switzerlan
1in 132
f

Australia -
1in 100

* Most Misdiagnosed Disorder in US & Europe
* Most Common Genetic Auto-Immune Condition

Q’IutenFre:i
Capyight 2011 GutenFree Passport® All Rights Reserved asspor




CeDpathophysiology

Pathogenesis of celiac disease

Genetic factors
HLADQ2/8

v

g

Epithelium
Innate response
Lamina propria

Adaptive response
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f

Environmental
factors

Autoantibodies
(TTG, EMA)

Intraepithelial
lymphocytosis
+
Villous atrophy
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I
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Gastrointestinal
and systemic
manifestations

Lebwohl B, et al.BMJ2015



Clinical manifestations

AClinical manifestations are varied and depend on the age of
presentation®2:34

1Fasano A Gastroenterology2005
2Fasano A et alArch Intern Med2003
SFarrel RJ et alN Engl J Me@002
“Green PH et alN Engl J Me@007



Clinical manifestations during the first 2 years of life

AFG
AUndernutrition/malnutrition
ADiarrhoea

AAbdominal pain
AAbdominal distention



Clinical manifestations in children older than 2 years

AAbdominal pain
ADiarrhoea
AConstipation
ABloating
AFlatulence

Aé Rgqc ORUOW?2 W WNnRHEHRWU
hypocalcaemia

Aé Rgqc ORUWu W WNRHRWDU
disorders

Afl YUWY! WnYORHWE HRI |1

, iatr
Fasano A Gastroenterolo gy2005
Farrel RJ, et alN Engl J Me@002
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Clinical manifestations in children older than 2 years

A2 T 8 % of children with short stature have Ceb
AConstitutional puberty delay?



ExtraintestinalCeDmanifestations

APeripheral arthritis and/or axial joints in up to 25 % of patients
ADental enamel disorders in 20r 70 % of patients-3
AElevated liver tests in up to 40 % of patients

1Lubrano E, et alBr JRheumatol 1996

2Aquirre JM, et alOral SurgOral Med OralPathol Oral RadiolEndod 1997
3Bucci P, et al. Acta Pediatr2006

4Farre C, et alAm J GastroenteroR002



ExtraintestinalCeDmanifestations

AUp to 50 % of patients might have neurological symptoms (depressions,
anxiety, irritability, peripheral neuropathy, cerebellar ataxia and migraine
neadaches)?

AHypotonia is also more prevalent, psychomotor retardation, epilepsy,
headaches and ataxi&

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
5 . L



CeDforms

Classical Non-classical Subclinical Potential
< = = -
Patients have Patients do not Ac qRIJUqt h Batients have

malabsorption have symptoms are positive
symptoms malabsorption undetectable autoantibodies
symptoms and HLA
haplotypes
associated with
CeD, but
histology Is

~YT RnRENeDAID.Etal Al ¢ t @GR RE gastRénterblogie hepatologie, a2 DA KBLRAI ¢ 6 drantH;20181 C LU

normal




ClassicalCeD

ATypically manifests between 7 and 24 months of age

A Chronic diarrhoea A Nausea and vomiting

A Greasy stools A Lethargy and emotional stress
A FG A Abdominal pain

A Weight loss A Abdominal distention

A Growth retardation A Flatulence

A Muscle mass decrease A Stool irregularity

A Loss of appetite A Chronic constipation



ClassicalCeD




Non-classicalCeD

AUsually in older children and adolescents.

A Delayed puberty. A Neuropathy

A Unexplained, A Arthralgia/arthritis
pharmacoresistant anaemia A Menstrual cycle disorders

A Low bone mineralization A Elevated liver enzymes

A Dental enamel disorders A Recurrent aphthous stomatitis

A Irritability A Dermatitis herpetiformis? T 6 | R

A Chronic fatigues



Ve d

Dermatitis herpetiformi8 T O

18]

https://plasticsurgerykey.com/dermatitis -herpetiformis-7/
https://www.merckmanuals.com/professional/dermatologic -
disorders/bullous -diseases/dermatitis-herpetiformis




SubclinicalCeD

APreviously known as silent Ceb

Aln subclinical CeD, digestive symptoms are minimal or lacking and are
usually covered by extraintestinal manifestations?

AFrequently diagnosed inCeD screening®

INejad MR, et alGastroenterol Hepatol Bed Benct2011
2Volta U, et al.Cell Mol Immunol 2011
3Nevoral J. etal. Al ¢ t @GR tRC gastRamterGlogie hepatologie, a2 DI KRRACI ¢ 6 drantd;20138 T



PotentialCeD

A

Patients have positiveCeD serology and HLA associated witlCeD, but

with minimal or no small intestinal mucosal affectionst

A
A
A

A

s not an indication for gluten -free diet!! *
_ong-term follow-up is mandatory?

n case of appearance of new symptoms and/or elevation @eD
serology positivity, reenterobiopsy is advised

Its numbers are increasing due taCeD screening?

Volta U, et al.Clin Gastroenterol Hepatol2016
2Silvester JA, et alClin Gastroenterol Hepatol2016
3Nevoral J.etal. Al ¢t @RI tRC gastRémierGlogie hepatologie, a2 DI KRRACI ¢ 6 drantd-20138 T
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2 Anemia

O Bone Disease

£ Screening

® Incidental on EGD

® Diarrhea

Before  1981- 1986- 1991- 1996- After
1981 1985 1990 1995 2000 2000
(n=23) (n=14) (n=33) (n=60) (n=288) (n=172)

Group

RampertablSD, et al.Am J Med006



The Celiac Iceberg
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A /  CDserology positive \} Qlinical suspicion of CD) Q CD risk group > INITIAL STAGE
¢ for any reason? . .

‘ Measure serum TGA-IgA and total IgA ‘
| v

////\ TGA IgA negative
TG

A-IgA & total IgA

v
TGA-IgA positive
v

Refer to paediatric Gl (specialist in CD)

l

Review the results of the initial TGA-IgA antibodies? SPECIALIST CARE
Discuss diagnostic pathways with the family?

Discrepant
serology

TGA-IgA

TGA-IgA positive

TGA-IgA <10x ULN*

consider TGA-IgA
conc. (XULN)

TGA-IgA 210xULN v

v BIOPSY SEE C
Test for EMA (separate blood sample) A

EMA-IgA negative

EMA-IgA

EMA positive
v
CD CONFIRMED Husby S, et alJPediatr

Gastroenterol Nutr 2020




( TGA IgA negative

v
\ Review initial total IgA ‘

Total IgA low®

INITAL STAGE

Total IgA normal

'

Consider risk of false negative serology:
* Low or short duration of gluten intake
* Immunosuppressive medication

« Extraintestinal manifestations®

seronegativity

) v Risk for false
~ Risk for false

l

»| Consult paediatric Gl (specialist in CD)

—___seronegativity _—

T
No risk ‘

J

|

CRisk for false negative serology'D
v

I Consider HLA determination i‘i

HLA-DQ2/DQ8

Neither DQ2 nor DQSI l HLA DQ2/8 positive

v

Follow and retest
on a normal gluten

CD unlikely, consider
other diagnosis

intake, consider
biopsy

TGA, EMA or DGP i

< Total IgA low > SPECIALIST CARE

v
| Perform IgG tests (TGA, EMA, DGP) ]

[ 1gG tests positive

1gG

I
|

BIOPSY-SEE C

I 1gG tests negative ‘
v

| Consider risk of false negative serology |

Risk for false

Risk possible

seronegativit

Husby S, et al.JPediatr
Gastroenterol Nutr 2020




CeDserology

ATotal IgA levels evaluation is mandatory
ASelective IgA deficiency is the most common immune deficiendy
AMost commonly in Caucasian$
Alncidence in the USA 1:223 1:1000?
Alncidence in the Czech Republic 1:408

IcecGUce! t qBIl QliLExA lidAanalRDED K
2Yel L.J Clin Immunol2010
SLitzman J, et allnt Arch Allergy ImmunoR000



CeDserology

AAntibodies against native gliadin:
AFirst described by Berger in 1958
AObsolete method leading to wrong diagnosi&3

AMarkedly lowsensitivity and specificity when compared with other
autoantibodies?3

1Berger EAnnPaediat(Basel)1958
2Volta U, et al.Dig Dis Sci2008
SHadjivassiliou M, et al.Lancet Neurol 2010



CeDserology

AAnti-endomysial antibodies (EMA):
AFirst description from 1983 by Chorzelsk
A Sensitivity 8% T 97 %6
A Specificity 100 9%

1Chorzelski TP, et alAnn N YAcad Sci 1983
2Polin RA, et alPediatric Secrets 2011
SCiclitira PJ, et al Gastroenterology2001



CeDserology

AAnti-tissue transglutaminase antibodies {TGA:
A Sensitivity 100 %
A Specificity 97 %

ACombination of anti-EMA a antitTGA
A Sensitivity and specificity up to 100 %3

IMiller A, et al.AustN Z J Med 999
2Dickey W, et al.ScandJ Gastroentero001
3Caroccio A, et al.Clin Chem2002



CeDserology

AAntibodies against deaminated gliadin (DGP):
Alsolated anti-DGP positivity has low positive predictive value
A Anti-DGP should not be used fo€eD screening

Gould MJ, et alJPediatrGastroenterolNutr 2019



CeDgenetics

A95 % ofCeD patients are HLADQ?2 positivet
AThe remaining 5 % are HL-PQ8 positive

A30 % of Caucasians are HLAQ?2 carriers
AOnly one person in a hundred develops CeD

A90 % of Native Americans are HL-®QS8 positive*

ACan be used for exclusion, not verification ofCeD:
ANegative predictive value >99 %



CeDtreatment

AThe only treatment is a stict, life-long glutenfree diet (GFD?.
AClinical improvement occurs within weeks since diet commencement.

AHealing of the mucosa occurs within 1r 2 years since diet
commencement?,

1Plugis NM, et al.BestPract Res Clin GastroenteroR015
2Parzanese |, et alWorld JGastrointest Pathophysiol2017
SLionetti E, et al.Int Rev Immunol2011



Where is gluten?

A
A
A
A

n wheat (gliadin}
n rye (hordein}
n Barleys (secalin)

n oats (avenin}
A Contamination with gluten occurs while processing

Welstead L.Diseases2015
2Thompson T, et alJ Am Diet Asso2010



What to whatout for when on a GFD?

APossible insufficiency of calcium, iron and fibré

APossible insufficient enrichment of glutenfree products with fibre,
folic acid, iron, vitamins B1, B2 and B&?

AGluten-free products might include more fats, protein and salts
when compared with gluten containing foo$

Thompson T, et alJ HumNutr Diet 2005
2Thompson T.J Am Diet Asso2000

3Thompson T.J Am Diet Assod 999

“Mariani P, et alJPediatr Gastroenterol Nutr 1998



CeDscreening

AWhat is screening?
A Active search for a specific disease in a defined asymptomatic population

AWhy should we performCeD screening?
AA relatively common diseas@
A Possibility of noninvasive detectior?
APossible diagnosis pior to manifestations?
AHigh risk of cancer (mainly of the GIT) in undiagnosed patiefts

IMaxim LD, et alinhal Toxicol2014
2Katz KD, et alAm J Gastroentero011
3Silano M, et alBMC Gastroenterol2007



Who should be screened fGeD?

AFirst degree relatives:
A10% risk

A Diabetes mellitus type 1:
A2T12% risk

Alron-deficiency anaemig?
AAc qRIJUQqt Ws Ragé6W? YsURt WY! WNel UJI At

A, et alArch Intern Med20032Ransford RA, et alJ Clin GastroenteroR002
3Gale L, et al.Gut1997“Bonamico M, et al.J Clin EndocrinoMetab 2002



Inflammatory bowel disease




Definition and classification

Alnflammatory bowel disease (IBD): chronic inflammatory disease
of the GIT.

AClassification:
A9l YSURt W Rt J¢t DWbI9 ? b
AUIcerative colitis (UCY.
AIBD-Undifferentiated (IBD-UY.

IMcDowell C, et al.StatPearls(Internet) 2021
2Quahed J, et allnflamm Bowel Dis2020



IBD classification in childhood

Category Age range

Paediatric inflammatory bowel disease (PIBD <17 years

Early onset IBD (EGBD) <10 years

Very early onset IBD (VE@BD) <6 years

IBD onset in infancy and toddlerhood <2 years

Neonatal IBD First 28 days of life

Uhlig HH, et al.Gastroenterology2014



Global IBD incidence

Prevalence

B Highest
Intermediate

M Lowest
Uncharted

Nature Reviews | Gastroenterology & Hepatology

KaplanGGI. Nat Rev Gastroenterol HepatoR015



Global IBD incidence in childhood

Incidence per 100000 person-years JQF (
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0 1000 km
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Data sources: DIVA-GIS free spatial data A ' ' {‘;}

E D Y, let@l.World J GastroenteroR018



CD epidemiology In children:

ACD incidence in childhood is rising globall¥.
AGlobal incidence: 2,511,4/100 00C.
AGlobal prevalence: 58/100 0086.
Alncidence at ages 015 years in CZ 4,6/100 000
Alncidence at ages 019 years in CZ 10/100 000
A 10 % of patients with CD are diagnosed < 17 years of &ge

1Reummele FM, et alJCrohns Colitis 2014
2Benchimol E, et al.Inflamm Bowel Dis2011

3Kappelman MD, et alClin Gastroenterol Hepatol2007

4Schwarz J, et alWorld J GastroenteroR017
5Ghione S, et alAm J Gastroentero2018
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E DX Y, let@l.World J GastroenteroR018



UC epidemiology In children:

Alncidence of paediatric UC in children in Europe and North America:
4/100 000"

Alncidence at ages 015 years in CZ 2/100 000

Alncidence at ages 019 years in CZ 6,2/100 000

APaediatric UC makes 1520 % of all UC.

A60-80 % paediatric UC is extensive, bypassing the rectosigmadid



A Global paediatric UC
incidence

Incdence per 100000 person-years
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E DZ Y, let@al.World J GastroenteroR018




PIBD epidemiology

AFrom 19992010:
ANo significant increment in IBD incidence (9,68/100 000).
A Significant increase in children younger than 5 years:
AUp to 11,56 %!!!

Benchimol E, et al.Am J Gastroentero017



Luminal microbial
antigens and adjuvants

—— P
. p
PIBD .,
. : enetic Immune
etIOpathOgeneSIS | susceptibility response
\
' Environmental |

triggers

Sartor R.Nat Rev Gastroenterol Hepato2006



PIBD and genetics

AGenetics play a more significant role in PIBD than in IBD starting at
adulthood?.

ARisk of CD recurrence in firsdegreerelatives: 10-25 %#3.
AMore than 200 candidate genes associated with IBD
AFirst identified gene was NOD24

1Reummele FM, et alJCrohns Colitis 2014

2Feuerstein JD, et alMayo Clin Proc2017

3Ng SC, et alGut2013

“Philpott DJ, et alBestPract Res Clin Gastroentero017



PIBD and genetics

AHomozygous mutations in NOD2 increase risk of CD development
oy 20-40x52,

AHeterozygous mutations increase the risk by 2x1-2,

1Feuerstein JD, et alMayo Clin Proc2017
2Philpott DJ, et alBestPract Res Clin Gastroentero2017



VEGOIBD

Aln children < 6 years.
ATypically affecting the colon.
A7% are classified as IBBEU.
A25% are reclassified as CD.



VEQOIBD differential diagnosis

AOYsht WORGEY WGI YqWRUWEGGW! Nt 1O
AEosinophilic gastroenteritis.

Alnfections.

APrimary immunodeficiencies.



Monogenic IBD

AIBD-like disease.
AUsually in children < 6 years.
Alncreased prevalence in children >6 years.

AComorbidities and extraintestinal manifestations are usually
present.

ACases withoutsignificant prodromal symptoms exist.

Nambu R, et al.Front Pediatr2020



When to consider monogenic IBD

Comorbidities Specific Physical findings

- Hatr sbunemaliey (404N 7 DRCTH RTELD
Wooly hair with tricherrhezta (J7CS 7 SKIVIL)
l( NS sboormsliey (DXC] RTEL)], TGFBI et
| Recurrent severe infection, Atypical Infection } |’T"“_T_‘"T’h‘f 'm".'.',‘,“. LTI SSNY
— e JIKBRKG, MALT!I G&FPC3. TTC: SKIVOL &)
F o B
Skin disease ] Oral uleer, Oral lenkoplakia (DKCT RTELD
Ecrema'folliculitts in early smiaacy JLIGR FOXP3, WAS) i o7
Ectodermal anhidrotic dysplasia (JKBEXG) &> A
Blisterisa (FERMT), PLOG2, COLTAT ete Lymphadenopathy / Lymphatic abscess
Hyperkesmtoss (ORCT. RTELT)
Skin ulcer, Bullosa, Digiral chubbing

Malignaney (JL/OR LREA

Lymphomsa, Oastric cancer

e ——— )

CILAY)

Hepatomegaly/Splenomegaly

HLH, MAS (4p st e Wk

F Ty
NLRCY)

Metabolic syndrome

Nicmans-Pk type C (VPC)

Olycogen dorage Hype 15 (SLCT 744

Albinism (HPS]48)

Intestinal obstraction (JTC 74

-~

Pertostonhy (SLOO2AN

Autoimmune disorders

$eod coll county abaermabties
(CTLAL LRBA STAT]

Neutropema (GOPCS
STATS POXPE ¢l
ATHAL ITPE, T1DM, Thyroidits

SLOYAY)
Lymphopenta (7T7C74

Mrombocytopenss { W45
Ardsits, Psorinsis, AIH, Uveltis

Leukocytosas ([TGH2, MEFY)
Nephropathy, Interstitial lung disense

Thrombocytosis (MEFY

Nambu R, et al.Front Pediatr2020



Phagocyte defects
Chronic granulomatous disease

Congenital neutropenia

Glycogen storage disease 1b

Leukocyte adhesion deficiency 1
Hyperinflammatory and autoimmune disorders

Autoimmune lymphoproliferative syndrome type 5

Familial hemophagocytic lymphohistiocytosis type 5

XLP2

XLP1

Familial Mediterranean fever

Associated

Hermansky-Pudlak 1,46

| t I l
n
CVID 1
CVID 8
IL-21 deficiency (CVID-like)
Hoyeraal-Hreidarsson syndrome

Hyper immunoglobulin E syndrome
Hyper immunoglobulin M syndrome

Multisystem autoimmune discase
Mevalonate kinase deficiency
Phospholipase C-y2 defects

T-cell, B-cell, and complex function defect
Agammaglobulinemia

Immunodeficiency 17
SCID

SCID/hyper immunoglobulin M syndrome
Omenn syndrome

Wiscott-Aldrich syndrome
Others

MASP deficiency

Trichohepatoenteric syndrome

CYBB, CYBA
NCFI, NCF2, NCF4
LACCI

G6PC3
SLC37A4
ITGB2

CTLA4
STXBP2
XIAP
SH2DIA
MEFV

HPSI
HPS4
HPS6
STAT3
MVK
PLCG2

BTK.
PIK3RI
1cos
LRBA
121
DKCI
RTELI
DOCKS
CD40LG
AICDA
CD36G
ZAP70, IL2RG,
LIG4, ADA, CD3y.
CD3D, CD3E

RAG2
DCLREIX
DCLREIC
WAS

MASP2
SKIV2L, TTC37

Disorder Gene Study (year)
Immune dysregulation
IPEX FOXP3 Barzaghi et al. (2012) [23]
IPEX-like IL2RA Caudy et al. (2007) [24]
STAT! Uzel et al. (2013) [25]
IL-10 signaling defects ILI0RA Glocker et al. (2009) [18]
Shim and Seo (2014) [19]
IL-10 signaling defects ILI10ORB Glocker et al. (2009) [18]
IL-10 signaling defects IL10 Kotlarz et al. (2012) [26]
NOD2 signaling defects TRIM22 Li et al. (2016) [27]
Epithelial barrier function defects
ADAM17 deficiency ADAMI17 Blaydon et al. (2011)[28]
Dystrophic epidermolysis bullosa COL7AI Freeman et al. (2008) [29]
Epithelial NADPH oxidases defect NOXI, DUOX2 Hayes et al. (2015) [30]
Familial diarrhea Gucyzc Fiskerstrand et al. (2012) [31]
Kindler syndrome FERMTI Freeman et al. (2008) [29]
X-linked ectodermal immunodeficiency (NEMO) IKBKG Cheng et al. (2009) [32]
TTC7A deficiency TTC7A Avitzur et al. (2014) [33]

Schippi et al. (2001) [34]
Matute et al. (2009) [35]
Al-Bousafy et al. (2006) [36]
Huang et al. (2016) [37]
Bégin et al. (2013) [38]
Visser et al. (2000) [39]
D'Agata ct al. (1996) [40]

Kuehn et al. (2014) [41]
Meeths et al. (2010) [42]
Zeissig et al. (2015) [43]

Booth et al, (2011) [44]

Sari et al, (2008) [45]

Villani et al. (2009) [46]
Hazzan et al. (2006) [47]
Anderson et al. (2003) [48]
Mora and Wolfsohn (2011) [49]
Flanagan ct al. (2014) [50]
Bader-Meunier et al. (2011) [51]
Zhou et al. (2012) [52]

Agarwal and Mayer (2009) [53]
Conley et al, (2012) [54]
Takahashi et al. (2009) [55]
Burns et al. (2012) [56]
Salzer et al. (2014) [57]
Knight et al. (1999) [58]
Ballew et al. (2013) [59]
Sanal et al. (2012) [60]
Levy et al. (1997) [61]
Quartier et al. (2004) [62]
Arnaiz-Villena et al. (1992) [63]
Chan et al. (2016) [64]
de Saint-Basile et al. (1992) [65]
Felgentreff et al. (2011) [66]
Ozgiir et al. (2008) [67]
de Saint Basile et al. (2004) [68]
Felgentreff et al. (2011) [66]
Rohr et al. (2010) [69]
Moshous et al. (2001) [70]
Catucci et al. (2012) [71]

Stengaard-Pedersen et al. (2003) [72]
Fabre et al. (2012) [73]

Shim JOlIntest Res2019



PIBD clinical manifestations

AClinical manifestations of CD depend on affected site:
ATerminal ileum (TI): 5670 %.
A+ colon> 50 %.
Alsolated colitis: 10-20 %.
A Significant affection of the small intestine: 1015 %.
A+ stomach and duodenum: 3040 %.
AOnly stomach and/or duodenum: < 5%.

Diefenbach KA, et alWorld J Gastroentero2006



CD clinical manifestations

AAbdominal pain.

AVomiting.

ADiarrhoea with/out blood.

ATenesmuses and imperative defecations.
ALoss of appetite and weight loss.
AFatigue.

AFever.



Clinical findings in CD

APale skin and mucosal surfaces.

AAbdominal pain on palpation.

APalpable resistance, mainly in the right lower quadrant.
APerianal skin tags, fistulas, fissures and abscesses.
ADelayed puberty.

ADecrement in percentile charts.

? e A 1JfeopkDtsch ArzteblInt 2017



Perianal findings in CD
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UC clinical manifestations

AAbdominal pain.
ATenesmuses.
Almperative defecations.
ABloody stools.
AWeight loss.



Extraintestinal (EIM)

ACan precede G
AUp to 50 % of c
AUp to 29 % of c

ol

ol

establishing the o

AMost commonly?:
APeripheral arthropathy.
A Erythema nodosum.
APyoderma gangrenosum.

AUveitis.

T manifestations.

dren with UC and 80 % with CD have at least 1 EIM
dren develop EIM during the first 15 years since

lagnosis.

APrimary sclerosing cholangitis (PSC).



EIM and

assoclated
diseases
with IBD

Multiple sclerosis
/
Iritis, uveitis
-
Sensorineural hearing loss

Aphthous ulcers
Asthma

Autoimmune

thyroiditis Vasculitis

: ' Myocarditis, pericarditis
Primary sclerosing

cholangitis, Autoimmune hepatitis
Autoimmune h b .
cholangitis, Immune thrombocytopenia

Overlap syndrome Coeliac disease

Psoriasis Autoimmune pancreatitis,

Type | diabetes

Nephritis, amyloidosis

Urolithiasis
Axial arthropathy
[T (spondylitis and sacroiliitis)
Polyarticular
arthritis

Osteoporosis r

Pauciarticular arthritis

5 Erythema nodosum

Pyoderma gangrenosum

Baumgart DC, et alLancet2012



PIBD diagnostics

hitps: lipart ted/164958. html

hitps://www.stone:

wire.ca/blog/diabetes -control-and-your-hgalc-hlood-test

hitps://www.pgfly.com/png -cc32ug/




Blood examination in IBD

ACBC + differentiat:
A Leukocytosist.
AThrombocytosist.

AAnaeminal (micro-, normo-, macrocytic)2.
ABazofilie®.

Alnflammatory markerst:
AElevation of CRP and ESR.

ALiver tests:
ABIl., ALT, AST, GGT, ALP

1Rosen MJ, et alDAMAPediatr2015
2Rogler G, et alFront Med (Lausannef014
3Chapuy L, et alJ Allergy Clin ImmunoR014



Blood examination in IBD

AAlIbumin?.

Alron metabolism?:
Alron, ferritin, saturation of transferrin.

AVitamin B,,3:
AMainly in children with active ileal disease or ileal resection > 20 cm.
A Children with UC and ileal pouch.

AFolic acidd.

1Rosen MJ, et alJAMAPediatr2015
2Rogler G, et alFront Med (Lausannep014
3CMiele E, et alJPediatr Gastroenterol Nutr 2018



Blood examination in IBD

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

Rosen MJ, et alJAMAPediatr2015



Autoantibodies and IBD

AThey are more representative of immune response to intestinal bacteria
and mycotic antigens.

AAmong them arepANCAand ASCA.
ALow sensitivity (4460 %).
AOcUnhqWAHPWet I WnY! Wf 72wt #1 JWURUNIO

Dubinsky M.Dig Sci2009



Autoantibodies and IBD

ASensitivity and
ASensitivity anc
ASensitivity anc

ASensitivity and

S
S
S
S

necificity ofpANCAINn UC je 51 % a 100 %.
necificity of ASCA In CD je 62 % a 93 %.
necificity of ASCAPANCAt+ in UC 43 % a 100 %.

pecificity of ASCAHANCA in CD 57 % a 93 %.

NisiharaEM, et al.Dig Dis Sc2010



Autoantibodies and IBD

APrognostic role:

A Children with ASCA IgA/IgG positivity in CD have higher prevalence of ileal disea
and require resection more frequently.

A Children with pANCApositivity in CD more commonly have pancolitis or lefsided
colitis with ileal sparing and ileocecal resection is less common.

Oliveira S, et alBMJ2017



Stool examination in IBD

AExclusion of infections:

ABacterial: Salmonella, Shigella, Campylobacter, Yersinia spp., E coli 0157
a Cl. difficile.

A Parasitic.
AOccult bleeding in absence ofenterorrhagia.

AFaecal calprotectin (FC).

Rosen MJ, et alJAMAPediatr2015



Faecal calprotectin

ASensitivity in detection of intestinal disease is 89 % and specificity 79 %

Alncreased values are also present in:
AlInfections23.
ATumors?3.
Alntestinal polyps3.
APharmacotherapy: NSAIB3.
AFood allergieg.
ACeD?.
ALiver cirrhosig.

Walsham N, et al.Clin Exp GastroenteroR016
2Tharian B, et alWorld JGastrointest Endosc2013
3Pathirana WPNGW, et alClin Biochem Rev2018



Levels of faecal calprotectin

ACut-off value of 50, g is given by manufacturers.
Aln absence of red flags and FC < 250 g IBD is unlikely.

AFC 256600, BN WRY Wj NI J! WAYUWDmWe U WRUT R
required.

AFC > 60Q I is suspicious and requires detailed investigation.



PIBD in endoscopies
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PIBD in endoscopies
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PIBD in endoscopies
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PIBDin endoscopies
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PIBD in endoscopies
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PIBD In endoscopies
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PIBD in endoscopies
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PIBD in WCE and DBE
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PIBD in MRnterography
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PIBD in pelvic MRI
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Paris modification of Montreal classification of IBD

Classification

Montreal

Paris

Al <17 year

Ala 0-10 year

Age at Alb 10-17 ye:
ABCAl A2 17-40 year year
Diagnosis A2 1740 year
A3 above 40 year
A3 > 40 year
L1 distal 1/3 ileum + limited cecal disease
L1 terminal ileal + limited cecal disease L2 colonic
. .2 colonic L3 ileocolonic
Location . . . . . N
L3 ileocolonic L4a upper disease proximal to ligament of Treitz
L4 only upper disease L4b upper disease distal to ligament of Treitz
and proximal to distal 1/3 ileum
B1 non stricturing
B1 non stricturing non penetrating
non penetrating B2 stricturing
Behavior B2 stricturing B3 penetrating
B3 penetrating B2B3 both penetrating and stricturing disease,
P perianal disease modifier either at the same or different times
P perianal disease modifier
Gy no evidence
Growth not classified 0

G, growth delay

Montreal

Pans

Extent

Severity

El: ulcerative proctitis

E2: left-sided UC {distal
to splenic flexure)

E3: extensive {proximal to
splenic flexure)

S0: clinical remission
S1: mild UC

S2: moderate UC

S3: severe UC

El: ulcerative proctitis

E2: Left-sided UC (distal
to splenic flexure)

E3: Extensive {hepatic
flexure distally)

E4: Pancolitis {proximal
to hepatic flexure)

S0: never severe®
S1: ever severe®

*Severe defined by Pediatric Ulcerative Colitis Actuvity Index (PUCAI)

>65.8

Levine A, et alinflamm Bowel Dis2011



CD activity

measurement
- PCDAI

Category Parameter Detailed description Point
History Abdominal pain None 0
{recall, 1 wk) Mild (brief, does not interfere with activities) 5
Mod/severe (daily, longer lasting, affects activities, nocturnal) 10
Stools (per day) 0-1 liquid stools, no blood 0
Up to 2 semi-formed with small blood, or 2-5 liquid b
Gross bleeding, or =6 liquid, or nocturnal diarrhea 10
Patient functioning, No limitation of activities 0
general well-being  Occasional difficulty in maintaining age appropriate activities 5
(recall, 1 wk) Frequent limitation of activity, 10
VETy ]T[KTI’
Laboratory Hematocrit (%) Normal 0
(use age-specific reference) Mild decrease 25
Mod/severe decrease 5
Erythrocyte sedimentation rate (mm/h) <20 0
20-50 25
=50 5
Albumin (g/dL) =3.5 0
3.1-34 5
=3.0 10
Examination Weight Weight gain or voluntary weight stable/loss 0
Involuntary weight stable, weight loss 1%-9% 5
Weight loss =10% 10
Height at diagnosis <1 channel decrease 0
=1, <2 channel decrease 5
=2 channel decrease 10
Height follow-up Height velocity = —1 SD 0
Height velocity < —1 8D, >—2 SD 5
Height velocity = —2 SD 10
Abdomen No tenderness, no mass 0
Tenderness, or mass without tenderness 5
Tenderness, involuntary guarding, definite mass 10
Perirectal discase None, asymplomatic tags 0
1-2 Indolent fistula, scant drainage, no tenderness 5
Active fistula, drainage, tenderness, or abscess 10
Extraintestinal manifestations (n) 0 0
1 5
=2 10

Moon JSJPediatr Gastroenterol HepatolNutr 2019



TABLE 1. Paediatric Ulcerative Colitis Activity Index

Item Points

(1) Abdominal pain

No pain 0
Pain can be ignored 5
Pain cannot be ignored 10
{2) Rectal bleeding
None 0
Small amount only, in <350% of stools 10
Small amount with most stools 20
Large amount (=50% of the stool content) 30

(3) Stool consistency of most stools

UC activity S 2

Completely unformed 10
m e aS u re m e nt (4) Number of stools per 24 hours

0-2 0

3-5 5

- PUCAI !

{(5) Nocturnal stools (any episode causing wakening)
No 0
Yes 10
(6) Activity level
No limitation of activity
Occasional limitation of activity 5
Severe restricted activity 10

Sum of PUCAI (0—83)

For user’s guide and cutoff values for response, remission, mild, moder-
ate, and severe disease activity, refer to the original study (2).
PUCAI = Paediatric Ulcerative Colitis Activity Index.

Turner D, et alJPediatr Gastroenterol Nutr 2018



CD

treatment

One more atempt to reinduce with first-line therapy

Active Crohn's
Disease

Y

Assess risk of
pOOr OULCHIME

[see table 1)

b

Low:

B1, inflaimmatory
(non-stricturing;

non-pencrating)

4

Consider upfront ant-TNF therapy
Yes and nutitional suppor:
Severe growth

delay?

T Mo
Induction:
EEM

Corticosteroids
al7

Y

Ireatment No Early step-up to anti-TNF therapy 1
target reached ™, R

after Sesssssssssssssssssssssssssssssssss
12 weeks?
Yes
b J
Maintenance:
MTX
Thiopurineg
MEN
12113114

b

Step- o ant- [T CFAPY;
Step-up to ant-TNF therapy
Treatment No continue immunomaodulator 9
rarget )
maintained?

Perianal

disease

11

v
High:
B1, with extensive discase
or 1‘|L'|:|‘l colonic ulcers
B2, srricruring disease
without prestenotic dilatarion

h 4

-
| Induction:
Anti-TNF therapy 8117
Consider combination

| with immunomodulator 16

b4
Optimise anti- TNF therapy:
Treatment Add immunomodulator 16
rarger f‘-‘-“-‘-'h_*'d " Mo p Measure ano-TNF trough
M.lﬂ-]d ur; level 15119
inducrion? {See Fig 2)
) F Y
Yes
Maintenance:
Anti-TNF
monotherapy, or
with MTX or
thiopurine 12113
v
Ireatment No
rarget ) 4

maintained ?

vanRheenenPF , et alJCrohns Colitis 2021



Natural history of CD

Stricture

Surgery

Fistula/abscess

Dig(‘st ve damngo
(44D ‘S1I3aD ‘Ivad)

Lande Aojewweyu

Stricture

Disease Diagnosis Early
onset disease

[ Pre-clinical | Clinical I I ]

Baumgart DC , et alLancet2012



Natural history of CD

A A
A B . A
Stricture
Tight control and monitoring
=3 atient management program =
2 532 o (P g program) =3
e 3 e =B o5 Qs
Eo = >3 2o > 3
g £ Ol b 3 (] .g - 3
o S opportunity Fistula/abscess = -4 T = 0OD
i — MmN ' (o] o £ Og
o g Lo ¢ E Do
o Stricture o B! 8,3 oo
B~ | 85 a° 32
Prevention ? I3F I3
e
Disease Sub-clinical Early Late Disease Sub-clinical Early Late
Initiation; inflammation disease disease J '"i“"‘:m‘? A inflammation disease disease
e Ll Xpansion o s .
amo’fﬁ::\::mna(:m Diagnosis auto—i:rfcl’:::tgatory Diagnosis

process

Colombel }F , et al.Gastroenterology2017



CD treatment

Maintenance of

Induction of remission .
remission
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Role of EEN

ECCO Guideline/Consensus Paper

The Medical Management of Paediatric Crohn’s
Disease: an ECCO-ESPGHAN Guideline Update

Patrick F. van Rheenen,® Marina Aloi,” Amit Assa,® Jiri Bronsky,?

Johanna C. Escher,® Ulrika L. Fagerberg,' Marco Gasparetto,?
Konstantinos Gerasimidis," Anne Griffiths,' Paul Henderson,!

Sibylle Koletzko,*' Kaija-Leena Kolho,™ Arie Levine," Johan van Limbergen,®
Francisco Javier Martin de Carpi,? Victor Manuel Navas-Lépez,?
Salvatore Oliva,” Lissy de Ridder,® Richard K. Russell,” Dror Shouval,**
Antonino Spinelli,"* Dan Turner,” David Wilson,! Eytan Wine,*

ECCO-ESPGHAN statement 6 Frank M. Ruemmele,?

In children with active luminal CD, dietary therapy with exclusive enteral
nutrition [EEN] is recommended as first line for induction of remission. LoE: 2
| Agreement: 92%.

ECCO-ESPGHAN statement 7

In children with active luminal CD, when EEN is not an option, corticosteroids
may be considered for inducing remission. LoE: 3 | Agreement: 94%.

vanRheenenPF , et al.JCrohns Colitis 2021



EEN comparison with steroids

YuY, et alWorld JPediatr 2019



