Celiac Disease in Pediatrics:
How to Diagnose it, How to
Manage it, and How to Prevent it
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Lecture Objectives

Gluten + Genes = Celiac Disease
Not So Fast!

Environmental
Factors
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All disease begins in the gut -
Hippocrates 460 BC

The gut is not like Las Vegas: what
happens in the gut does not stay In
the gut i

A.F. 2010 AC

The intestinal mucosa is the battlefield
on which friends and foes need to be
recognized and properly managed to
find the ideal balance between
tolerance and immune response.

Celiac disease as the ideal paradigm to
study how friends can become foes.
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Celiac Disease as a Unique
Model of Autoimmunity

A The only autoimmune disease in which specific
MHC class Il HLA (DQ2 and/or DQ8) are present in
>95% of patients;

A The auto-antigen (tissue Transglutaminase) is
known;

A The environmental trigger (gluten) is known:;

A Elimination of the environmental trigger leads to
a complete resolution of the autoimmune process
that can be re-ignited following re-exposure to
gluten



Cellac Disease
Autoimmune Pathogenesis

S,

(process starting when the 2 elements co-exist; i.e.:
when baby food is introduced in the diet)
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Most common age of
presentation: 6-24 months

A Chronic or recurrent diarrhea V \ v
A Abdominal distension | 4aad

L{ 'w, i

A Anorexia

A Failure to thrive or weight loss
A Abdominal pain 4
A Vomiting B
A Constipation %
A Irritability E

Rarely: Celiac crisis



The Clinical Manifestations of Celiac Disease are More
Heterogeneous Than Previously Appreciated

The NEW ENGLAND JOURNAL f MEDICINE

EDITORIALS

Celiac Disease — How to Handle a Clinical Chameleon

Alessio Fasano, M.D

Celiac disease is an immune-mediated enteropa- Epidemiologic studies conducted during the
thy triggered by the ingestion of gluten-containing  pastdecade, using specific and sensitive serologic
grains (including wheat, rye, and barley) in genet-  tests, have revealed that celiac disease is one of the
ically susceptible persons. The disease is associated  most common litelong disorders in both Europe?

A. Fasano, N Engl J Med 2003;348:2568-70.



Diagnosis

Diagnostic principles
A Confirm diagnosis before treating

I Diagnosis of Celiac Disease mandates a strict
gluten-free diet for life

A following the diet is not easy
A QOL implications
A Failure to treat has potential long term

adverse health consequences
A increased morbidity and mortality




Serological Test Comparison

Sensitivity % Specificity %

AGA-IgG 691 85 /31 90
AGA-IgA /571 90 821 95
EMA (IgA) 851 98 971 100
TTG (IgA) 9071 98 9471 97

Farrell RJ, and Kelly CP. Am J Gastroenterol 2001;96:3237-46.



UPDATE IN OFFICE MANAGEMENT
THE AMERICAN

JOURNAL of
MEDICINE &

Celiac Disease Diagnosis: Simple Rules Are Better Than
Complicated Algorithms

Carlo Catassi, MD, MPH,*® Alessio Fasano MD?

“Mucosal Biology Research and Center for Celiac Research, University of Marvland, School of Medicine, Baltimore; *Universita’
Politecnica delle Marche, Ancona, Italy.

ABSTRACT

Celiac disease is the only treatable autoimmune disease, provided that a correct diagnosis is achieved and
a strict, lifelong gluten-free diet is implemented. The current diagnostic algorithm for celiac disease
includes initial screening serological tests, followed by a confirmatory small intestinal biopsy showing the
autoimmune insult typical of celiac disease. The biopsy, considered the diagnostic gold standard, has been
recently questioned as a reliable and conclusive test for every case. Indeed, the wide variability of celiac
disease-related findings suggests that it is difficult to conceptualize the diagnostic process into rigid
algorithms that do not always cover the clinical complexity of this disease. Instead we find clinically useful
the shifting to a quantitative approach that can be defined as the 4 out of 57 rule: the diagnosis of celiac
disease is confirmed if at least 4 of the following 5 criteria are satisfied: typical symptoms of celiac disease;
positivity of serum celiac disease immunoglobulin, A class autoantibodies at high titer; human leukocyte
antigen (HLA)-DQ2 or DOQSE genotypes: celiac enteropathy at the small bowel biopsy; and response to the
gluten-free diet.




The 4 outof5 Signs Rule

1. Presence of signs or symptoms compatible with
CD;

2. Positive serology (TTG +/ - EMA);
3. Compatible HLA (DQ2 e/o DQ8 positive);

4. Positive intestinal biopsy (enteropathy typical of
CD);

5. Resolution of symptoms following implementation
of a gluten free diet
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Celiac Disease Epidemiological
Study Iin USA

Population screened

13145
I
| I
Healthy Individuals Risk Groups
4126 9019
[ I
Symptomatic subjects 1st degree relatives 2nd degree relatives
3236 4508 1275
I I I
[ I I I I | [ I
Positive Negative Positive Negative Positive Negative Positive Negative
31 4095 81 3155 205 4303 33 1242
I | I | I | I |
Prevalence Prevalence Prevalence Prevalence
1:133 1:40 1:22 1:39

Projected number (conservative) of celiac disease patients in the U.S.A.: 2,615,954
MAJOR PUBLIC HEALTH PROBLEM NATIONWIDE WITH SOME REGIONAL DIFFERENCES

A. Fasano et al., Arch Int Med 2003:163:286-292.



What Is the best Strategy
to Lookfor.CD Subjects?

AGeneral Screening?
ACase Findings (At Risk Groups)?



Detection of Celiac Disease In Primary Care:
A Multicenter Case-Finding Study in North America

Bloating Thyroid 7
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Prevalence of symptoms and/or conditions Prevalence of CD (and 95% CI) in selected

associated with the CD screening. IBS=irritable bowel at-risk subgroup of investigated patients. The

syndrome; RAP=recurrent abdominal pain; T1D=type dashed area represents the prevalence of CD

1 diabetes; AD=autoimmune disease. in the general U.S. population.

Catassi et al Am J Gastroenterol 2007;102:1-7



Efficacy of CD Case-Finding In
Primary Care in North America
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Catassi et al Am J Gastroenterol 2007;102:1-7



Trend of Celiac Disease Diagnosis In
USA Since the CFCR 2003
Epidemiology Study

Saarch oo
2003 CFCR ~180,000 CD D |

Epidemiology Study diagnosed N\, r
sioliNG | I
| & [

v
| | | ] | | | | ] | ] ] | | | | | | ] ] ] | | ]
2003 2004 2005 2006 2007 200 2009

Since the CFCR epidemiology study published in 2003 the
diagnosis of CD doubled approximately every 3 years. Currently
~180,000 of the projected 3,000,000 subjects affected by CD have
been diagnosed.




Increased Prevalence Over Time in U.S.A.

(in Line with Other Autoimmune Diseases)
1.5

—
o

CD prevalence (%)
o
o1

o
o

1960 1970 1980 1990 2000 2010
year
During the past 35 years the true prevalence of CD in USA
doubled every 15 years.

C. Catassi et al, Annal Med (on line ahead of print)



The Key -Questionsito
Address ToPrevent CD

1. What kind of tricks were used by people
genetically at risk for CD that were able to
tolerate gluten for decades?

2. What happened to them that caused the shift
from tolerance to immune response to gluten?

How to Re - Write the
Natural History of CD?



Cellac Disease
Autoimmune Pathogenesis

Necessary but NOT Sufficient



The Epidemics Of Celiac Disease:
Which Additional Factors are

Driving this Epidemics?
- Quality of gluten;
- Quantity of gluten;
- Breast Feeding;
- Maturity of gut functions influencing Ag trafficking
and handling:

- GALT

- PRRs

- Mucous production
- Barrier function

- Changes in microbiome composition. Answer to Q2
- Timing of gluten introduction . Answer to Q1




The Hygiene Hypothesis




Environmental Triggers:
Gut Microorganisms

mucous _
layer ,f! inflamed epithelial cells
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Environmental Triggers:

Are we sure they are just environment?

Mucous ,
layer # inflamed epithelial cells
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The Complexity of the Human Body

Over the years we
came to appreciate
the complexity of the

human body

,*‘*. dJ

However, it would be inappropriate
to describe the human body without
the 300,000,000,000
bacteria (collectively defined as
microbiome) gladly living inside us
and that express ~100 fold more

considering

jorm  Chvikzation’s Food Comis

Only 30,000 genes, 99.5% identical AMERICAN “ @

to chlmpanzeg, cannot explain faurpne
such complexity and difference

with other primates.

Airless

genes that the human genome.
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The Real Story of Our Genetic Complexity:
We Inherit two Parallel Genomes

Microbiome:
Human Genome:

_ Inherited from the mother,
Inherited from both parents, stable, extremely dynamic, changes from

never change in its composition individual to individual and in the

same
individu

Finished Human Genome

Human
Genome
Project
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Microbiome Human Genome Metabonome
(140-fold Human Genome) (~30,000 genes)

Dynamic Stable

Clinical
Outcome
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Alternative/Integrative Approaches
To The Gluten Free Diet

—

Prevention

|

Arimary Prevention
(Timing of gluten introduction)

ASecondary Prevention
(Microbiome Modification)

N

Alternative Treatments

l

MDevelopment of genetically modified
grains

Anhibitors of tissue transglutaminase
ACytokines and/or cytokine receptors
inhibitors

Metoxification of immunogenic gliadin
peptides via oral peptidase
supplementation

KOral or intra-nasal celiac vaccines to
induce tolerance

Anhibitors of the effects of zonulin on
intestinal permeability



Early Feeding Practice and
Thelr Impact on Development
of Celiac Disease:

Prospective Studies



ONGOING PROSPECTIVE STUDIES ON
TIMING OF GLUTEN INTRODUCTION
AND RISK OF CELIAC DISEASE

A Prevent CD (European Multicenter: 100
mg of gluten + breast feeding between 4
to 6 months): open label, interventional
study.

A Baby-study 1 (Italian Multicenter: delayed
gluten introduction): open label,
Interventional study.

A The Celiac Disease Infant Nutrition
Consortium (CDINC): (American
Multicenter: delayed gluten introduction):
double blind, placebo-control
Interventional study.




Italian Multi Center Study design

[ Infant at family risk of CD
Exclusive milk
feeding from birth to
4- 6 Group A 4-6 months Group B
months Gluten (wheat Continue GFD
flour) Up to 12
introduced at 6 P
months
months
12—+ Gluten-
months containing diet at
age 12 months
HLA-DQ2/DQ8 + tot IgA
AGA and TTG at 15 months
[ AGA and TTG at 24, 36 and 60 months 1




Biopsy-proven CD




Biopsy-proven CD

Gruppo A 8 17

(group size) (377) (329)

Gruppo B 1 6

(group size) (345) (325)




Biopsy-proven CD

Gruppo A 8 17 5

(group size) (377) (329) (294)

Gruppo B 1 6 10

(group size) (345) (325) (283)




Biopsy-proven CD

Gruppo A 8 17 5 30

(group size) (377) (329) (294)

Gruppo B 1 6 10 17

(group size) (345) (325) (283)




Risk of CD development based on age
at gluten introduction (Kaplan-Meyer)

1,0 -

Proportion of disease-free subjects
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American Multi Center Study design

At birth
Y BF or formula until 6 months of age
S . Soolcotecion, 00amdsmonns
At 6 e e e e s S
months
Double Blind
Interventional Study
At 12

months




Risk of CD development based on age
at gluten introduction (Kaplan-Meyer)
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Phylum level comparison of at-risk babies (DQ2/DQ8
positive) and reference (Palmer) babies

Relative abundance (%)
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Metabonome
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ClinicalTrials.gov — e

A service of the U.5. National Institutes of Health | [ Sea

Study 10 of 36 for search of: CELIAC DISEASE
* Previous Study Return to Search Results Next Study *’

Show next study in search result

Full Text View

Tabular View Contacts and L ocations

No Study Results Posted

Related Studies

Infant Nutrition and Risk of Celiac Disease

This study is currently recruiting participants.
Werified by University of Maryland, January 2009

Sponsored by: | University of Maryland
Information provided by: | University of Maryland
ClinicalTrials.gov Identifier: | NCT00819819

B Purpose

The study will identify a cohort of infants at risk for celiac disease that can be followed on a long term basis for investigating the natural history the celiac disease based on the pattern of early nutrition.
The study will investigate possible early feeding patterns including the timing of introduction to gluten that may protect at least in part from CD development in at risk infants.

Condition Intervention
Celiac Disease Dietary Supplement: Gluten
Infant Mutrition Dietary Supplement: Gluten free diet

The Celiac Disease Infant Nutrition Consortium (CDINC):

ACoordinating Center

(CFCR) NASPGHAN
APartnership with A

Children's Digestive Health

and Mutrition Foundation NA PSG HA N an d

CDHNF
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The Celiac Disease Infant Nutrition Consortium (CDINC):
Regional Distribution of Participating Centers
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Come check out
our stool
samples.







