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ENTEROPATIA AUTOIMMUNE

AIE, autoimmune enteropathy

A 29% dei casi di diarrea intrattabile
Goulet OJetal. J Pediatr Gastroenterol Nutr , 1998

A Eta alla diagnosi: dalla nascita a 15.9 anni (media 4.1 anni)
Singhi ADetal. Mod Pathol , 2013

CRITERI DIAGNOSTICI 1

Diarrea cronica e severa
Nessuna risposta alle diete di eliminazione

Presenza di autoanticorpi Intestinali circolanti e/o malattie
autoimmuni associate
Assenza di immunodeficienza severa primitiva

1Unsworth DJ, Walker -Smith JA.J Pediatr Gastroenterol Nutr , 1985



ISTOLOGIA
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AUTOANTICORPI

A Anticorpi anti-enterociti IgG 33%
A Anticorpi anti-enterociti IgM 7%
A Anticorpi anti-enterociti IgA 7%
A Anticorpi anti-globet cell IgG 27%
A Anticorpi anti-enterociti + anti globet cell IgG 13%

Akram Setal. Clin Gastroenterol Hepatol , 2007

Anticorpi anti -enterociti  (1gG , IgM , IgA ) presenti nel 79% dei casi
Positivizzazione successiva alla comparsa della sintomatologia (occasionale)

RUOLO SECONDARIO NELLA PATOGENESI (COMPARSA SUCCESSIVA
AL DANNO MUCOSALE E SCOMPARSA PRECEDENTE ALLA RESTITUTIO AD
INTEGRUM)

PRESENZA NON PATOGNOMONICA (PRESENTI ANCHE IN ALTRE
CONDIZIONI)




Pediatric autoimmune enteropathy: an entity

frequently associated with immunodeficiency
disorders

43 % DEI CASI CON STORIA DI IMMUNODEFICIENZE
A Immunodeficienza comune variabile (n= 2)
A Ipogammaglobulinemia (n=1)
A IPEX, mutazione gene FOXP3 (n= 1)
A APECED, mutazione gene AIRE (n= 1)
A Deficit d e | 3 ubiguitina ligasi ITCH (n= 1)

60 % MALATTIE AUTOIMMUNITARIE CORRELATE
A Artrite reumatoide giovanile (n= 2)
A Tiroidite autoimmune (n= 2)
A Malattia celiaca (n= 2)
A Gastrite atrofica autoimmune (n= 1)
A Epatite autoimmune (n= 1)
A Asma (n= 1)

Singhi ADetal. Mod Pathol , 2013



TERAPIA

A Nessuna terapia risolutiva

A Frequenti recidive

A Terapia immunosoppressiva:
A Ciclosporina +++
A 6-MP
A Anti -TNF U

A ldratazione

A Supporto nutrizionale



AUTOIMMUNE ENTEROPATHY (AIE) IN A 13-YEAR -OLD CELIAC
GIRL SUCCESSFULLY TREATED WITH INFLIXIMAB . Valitutti F, Corazza
GRX X X.ZndCucchiar&d JClinGastroentero0144:264-6

AIE a rare cause of small bowel villous atrophy, characterizedby malabsorption
unresponsivenest dietary restriction, circulatingautoantibodiesto enterocytes,and an
overall predispositionto autoimmunity Albeit mainly regarded as a diseaseof early
childhood,severaladult-onsetAlEcasedhavebeenidentified.

Thisreport describedor the first time the life-threatening clinical presentationand the
managementof overlappingAlEin a compliantto-diet youngceliacgirl.

A 13-yearold celiac girl was admitted because of vomiting, weight loss, diarrhea,
hypoproteinemiX X X X X

Alwayscomplianton a strict GFD,medicalhistory unremarkable

AlEdiagnosedn histologicfindingsand on presenceof antienterocyteantibodies

Initially treated with high-dose Methylprednisoloneand Azathioprine,only Infliximab
proveditself asa highly effectivetool for achievingclinical remissionand restoring small
bowel villousarchitecture
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CROSSALK BETWEEN HOST CELLS, RESIDENT MICROBIOTA AND ENVIRO
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MECHANISMS OF INFLAMMATORY BOWEL DISEASE
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DYSBIOSIS in IBD (Peterson, Cell Host & Microbe, 2008)

Cell count
A (log CFU/mL)
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Technologies to Investigate the gut microbiota

Human samples
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Non-Invasive Mapping of the Gastrointestinal Microbiota

Identifies Children with Inflammatory Bowel Disease

Eliseo Papa', Michael Docktor?, Christopher Smillie?, Sarah Weber?, Sarah P. Preheim?, Dirk Gevers>,
Georgia Giannoukos®, Dawn Ciulla®, Diana Tabbaa®, Jay Ingram?, David B. Schauer®’", Doyle V. Ward?,
Joshua R. Korzenik®, Ramnik J. Xavier>®?, Athos Bousvaros®*®, Eric J. Alm*>°x?

Abstract

Background: Pediatric inflammatory bowel disease (IBD) is challenging to diagnose because of the non-specificity of
symptoms; an unequivocal diagnosis can only be made using colonoscopy, which clinicians are reluctant to recommend for
children. Diagnosis of pediatric IBD is therefore frequently delayed, leading to inappropriate treatment plans and poor
outcomes. We investigated the use of 16S rRNA sequencing of fecal samples and new analytical methods to assess
differences in the microbiota of children with IBD and other gastrointestinal disorders.

Methodology/Principal Findings: We applied synthetic learning in microbial ecology (SLIME) analysis to 16S sequencing
data obtained from i) published surveys of microbiota diversity in IBD and ii) fecal samples from 91 children and young
adults who were treated in the gastroenterology program of Children’s Hospital (Boston, USA). The developed method
accurately distinguished control samples from those of patients with IBD; the area under the receiver-operating-
characteristic curve (AUC) value was 0.83 (corresponding to 80.3% sensitivity and 69.7% specificity at a set threshold). The
accuracy was maintained among data sets collected by different sampling and sequencing methods. The method identified
taxa associated with disease states and distinguished patients with Crohn’s disease from those with ulcerative colitis with
reasonable accuracy. The findings were validated using samples from an additional group of 68 patients; the validation test
identified patients with IBD with an AUC value of 0.84 (e.g. 92% sensitivity, 58.5% specificity).

Conclusions/Significance: Microbiome-based diagnostics can distinguish pediatric patients with IBD from patients with
similar symptoms. Although this test can not replace endoscopy and histological examination as diagnostic tools,
classification based on microbial diversity is an effective complementary technique for IBD detection in pediatric patients.

Citation: Papa E, Docktor M, Smillie C, Weber S, Preheim SP, et al. (2012) Non-Invasive Mapping of the Gastrointestinal Microbiota Identifies Children with
Inflammatory Bowel Disease. PLoS ONE 7(6): €39242. doi:10.1371/journal.pone.0039242




NON-INVASIVE MAPPING OF THE GASTROINTESTINAL MICROBIOTA IDENTIFIES
CHILDREN WITH INFLAMMATORY BOWEL DISEASE. PLoSOne2013 7(6): 39242

To investigate 16S rRNA sequencing of fecal samples and new analytical
methods (synthetic learning in microbial ecology) (SLIME) to assess
differences in the microbiota of children with IBD and other Gl disorders

An approach capable of routinely differentiating children with IBD from
controls with other Gl diseases in a case-control study of 91 pediatric
patients.

The methodology shows high sensitivity and specificity over a range of
disease prevalence and it can be used to

1) identify key taxa associated with each disease state

i) discriminate CD and UC

1) differentiate patients with active disease from those in remission.

Next-generation sequencing and robust statistical analysis using machine learning
techniques and, significantly, is a test for IBD based on non-invasive fecal sampling.



NON-INVASIVE MAPPING OF THE GASTROINTESTINAL

MICROBIOTA IDENTIFIES

CHILDREN WITH INFLAMMATORY BOWEL DISEASE. PLoOne 2012 7(6): 39242
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Frank DN et al. Molecular-phylogenetic characterization of microbial community imbalancesin human inflammatory bowel
diseasesPNAS2007104:1378x13785
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CHILDREN WITH INFLAMMATORY BOWEL DISEASE. PLoOne 2012 7(6): 39242
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MECHANISMS
UNDERLYING IBD MICROBES
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Examples for effects of dietary components on intestinal permeability and

translocation of bacteria
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Environment and pathogenesis of Cr o h DiSease: bacterial penetration cycle
hypothesis. Inflamm Bowel Dis 2013;19:1322-9
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Fat, bile andgut microbes Nature 2012;487:4-A8

DIETARY ROADS TO COLITIS
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Dietary-fat-induced taurocholic acid promotes
pathobiont expansion and colitis in I110~’'~ mice

Suzanne Devkota', Yunwei Wangl, Mark W. Musch!, Vanessa Leone', Hannah Fehlner-Peach®, Anuradha N adimpa]lil,
Dionysios A. Antonopoulos?, Bana Jabri* & Eugene B. Chang'

The composite human microbiome of Western populations has
probably changed over the past century, brought on by new environ-
mental triggers that often have a negative impact on human health'.
Here we show that consumption of a diet high in saturated (milk-
derived) fat, but not polyunsaturated (safflower oil) fat, changes the
conditions for microbial assemblage and promotes the expansion of
a low-abundance, sulphite-reducing pathobiont, Bilophila wads-
worthia®. This was associated with a pro-inflammatory T helper type
1 (Ty1) immune response and increased incidence of colitis in gen-
etically susceptible I110™/~, but not wild-type mice. These effects are
mediated by milk-derived-fat-promoted taurine conjugation of hep-
atic bile acids, which increases the availability of organic sulphur
used by sulphite-reducing microorganisms like B. wadsworthia.
When mice were fed a low-fat diet supplemented with taurocholic
acid, but not with glycocholic acid, for example, a bloom of
B. wadsworthia and development of colitis were observed in
1110™"~ mice. Together these data show that dietary fats, by
promoting changesin host bile acid composition, can markedly alter
conditions for gut microbial assemblage, resulting in dysbiosis that
can perturb immune homeostasis. The data provide a plausible
mechanistic basis by which Western-type diets high in certain

saturated fats might increase the prevalence of complex immune-
mediated diseases like inflammatory bowel disease in genetically
susceptible hosts.

Inflammatory bowel diseases (IBD) and other immune-related
human disorders are relatively ‘new’ diseases in that their incidence
has increased considerably over the past half century, matching
developments in cultural westernization'**. The rapidity of these
developments are probably not caused by genetic drift, but by exposure
to non-genetic factors introduced through changes in the diet and
lifestyle of genetically susceptible individuals, triggering aberrant host
responses that lead to IBD. In this study, we examine whether certain
dietary fats present in Western diets are capable of precipitating
colonic inflammation through their actions on the enteric microbiota
of genetically susceptible hosts.

The effects of three different diets (Supplementary Table 1) on the
enteric microbiota of specific-pathogen-free (SPF) C57BL/6 mice are
shown in Fig. la and Supplementary Table 2. With the exception of
the low-fat purified mouse diet (LF), the high-fat diets were isocaloric
and differed only in the type of dietary fat used, which was held con-
stant at 37% of total calories and closely mimics Western consump-
tion®. These fats also represent sources used in numerous processed
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DEFINING IBD: current vs future

NEIES VS Mechanistic subsets

R

Target therapy to pathogenesis

Multiple homogeneous disease phenotypes based on
mechanismseé é é ..serology, genotype,microbioma,
From S.Targan, DDW 2013 mucosal cytokine scenarioé é ..
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MODERNO ALGORITMO DIAGNOSTICO DELLE MALATTIE INFIAMMATORIE INTESTINALI
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CLINICAL REVIEW

Investigation of Small Bowel in Pediatric Crohn’s Disease

Giovanni Di Nardo, MD,* Marina Aloi, MD, PhD,* Salvatore Oliva, MD,* Fortunata Civitelli, MD,*
Emanuele Casciani, MD," and Salvatore Cucchiara, MD, PhD*

Inflammatory Bowel Diseases 2012;18:1760-76

Abstract: Investigation of the small bowel has been traditionally a challenge for pediatric gastroenterologists due to its location, anatomical tor-
tuosity, and invasiveness of the available techniques. Recently, there has been a remarkable improvement in imaging and endoscopic tools aimed
at exploring successfully the small intestine in inflammatory bowel disease. The former are represented by ultrasonography (either alone or with
administration of oral contrast agents) and by magnetic resonance: both have provided accurate methods to detect structural bowel changes,
diminishing patient discomfort and precluding radiation hazard. The use of traditional radiologic techniques such as fluoroscopy have been mark-
edly reduced due to radiation exposure and inability to depict transmural inflammation or extraluminal complications. Among the novel endo-
scopic tools, capsule endoscopy and balloon-assisted enteroscopy have tremendously opened new diagnostic and therapeutic perspectives, by
allowing the direct visualization of small intestinal mucosa and, through enteroscopy, histological diagnosis as well as therapeutic interventions
such as stricture dilation and bleeding treatment. These endoscopic techniques should always be preceded by imaging of the intestine in order to
identify strictures. This review describes the most recent progress with the employment of novel imaging and endoscopic methodologies for
investigating the small bowel in children with suspected or established Crohn’s disease.

(Inflamm Bowel Dis 2012;18:1760-1776)

Key Words: balloon-assisted enteroscopy, capsule endoscopy, Crohn’s disease, magnetic resonance, pediatrics, ultrasound







