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Learning Objectives

Upon completion of this activity, participants should be better at

ATo definEosinophilEsophagiti€6B and present the updated 20
diagnostic guidelines.

ATo understand the epidemiology, pathophysiology and genetic

ATo identify the clinical symptoms, allergic manifestations, end
and histologic features of EoE.

ATo list and define the treatments of EOE which include dietary
restriction, pharmacologic therapy and esophageal dilation.

ATo understand how to manage patier@sR&vith

ATo provide information regarding ongoing and future research
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Disclosures

Educationaupporfor the EosinophilicEsophagitidDiagnosis
andManagemerdlidesetwasprovidethy AbbotiNutrition
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commercigbroduct Any productsnamedin this slide set are
presentecs partof the scientifievidencédoeingcitedand are
usedonlyto illustrateeachingoints Theopiniong&xpresseth
theeducationactivityarethoseof thefacultyPleasaeferto the
officialprescribinghformatiofor eachproductor discussioiof
approvedndicationsgontraindicationand warningsAudience
membersire requiredo criticalhevaluatany producthatthey
willuseinclinicatare
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Presenter Disclosure

APut your disclosure here
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Background &
Natural History
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Background

ARare cases suggestive of eosinophilic esophagitis
(EoE) were descri bed |

ABegan to be described
AAppreciated as a distinct entity in 1995

Alnitially, unclear if EOE was part of the spectrum o
eosinophilic gastroenteritis

ASincd h e mi tltk numBePobrépsrted cases
has greatly increased worldwide

Kelly et alGastroenterology.995; 109:15a%12.
Straumanret al.SchweiaMedWochenschrl994 20;124(33):14£9
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Attwood et aDig Dis Scil993; 38(1):14%.
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1995 Distribution of EoE
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2013 Distribution of EoE
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Natural History

Aln a prospective case series of 30 adufisEvith

(followeo

for a mean of 7.2 years)

1 29/30

persistesysphagia

I 11/30 underwent at least one dilatation procedure

I Deeper biopsy tissue was available in 7, and 6 exhik
evidence of fibrosis in the |gmmopaia

I Although variable in number, all had a persistent, se
esophagealbsinophilia

Straumannet al.Gastroenterology003; 125:1668®69.
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Natural History — Adult Study

B Normal esophagus  Inflammatory
B Fibrotic B Inflammatory + fibrotic
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Endoscopic features BbEdiagnosis (%)
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Natural History Adults

AThere is still an incomplete understanding of the
natural history of EoE

ALong term associated morbaktypow been reported
to includthe formation of esophageal strictures; ei
short or long segments of the esophagus, which I
result of chronic esophageal inflammation and
remodeling resulting in fibrosis of the esophagus
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Gastrointestinal Eosinophils

Normakosinophivalues,
per high power fieldpf):

Esophagus (0)

Small intestin

Colo

Rectum

Average accepted values

DeBrosse€CW et.alPediatiDevPathol 2006;9(321068.
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Esophageal Eosinophilia

Differential Diagnosis
AEosinophilic Esophagitis
AGastroesophag&aflux Disease
APPresponsive esophageadinophilia
ACeliac Disease
AEosinophilic gastroenteritis
ACr o Digeasse
AHypereosinophgimdrome
AAchalasia
AVasculitipemphigysonnective tissue disease
Alnfection
AGVHD
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2007 Consensus Recommendations

Clinicepathologiaiagnosis
APresence of clinical symptoms related to esophageal dysfunc

- Vomitingabdomingain heartburrmysphagjaeflux symptoms,
feedinglifficulty, etc.

Alsolated esophageasinophilia
- > 15eo0sinophiiser 40X HPF
- Histologyf remainder of Gl tract normal
AExclusion of other Gl disorders
- Absencef pathologic GERD
A Lackof response to PPI therapy or normal pH probe
- Infection Cr o h n liygereasinapledgndreme
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2007 -2011

AScientific publications on EoE doubled
Alncreasing recognition of patients with EoE
I Poor use of the 2007 Recommendations

I Survey by AAAAI and NASPGHAN revealed only
physicians followed 2007 guidelines to make diagr

I Many investigators still not abmggpathologic
diagnosisany patient with esophageal eosinophilia
food impaction and endoscopic findings = EoE
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2011 Consensus Report

APanel of 33 physicians (6 months)
AConceptual Definition

INEosi nophi Il i ¢ esophagit]
Immune/antigen mediated, esophageal disease
characterized clinically by symptoms related to esoph:
dysfunction and histologically by eosnegbminant
I nfl ammati ono

APediatriandadulEoElikefthesamedisease
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2011 Consensus Report

Diagnostic Guideline
AEOE is alinicepathologic disease
AClinically characterized by esophageal dysfunction

APathologically 1 or more biopsies show eosinophil predominan
iInflammation (1&asinophila peakp)

Alsolated to esophagus (need for other GI biopsies)
AOther causes need to be excluded
-Di sti ngulkofoh abnedt wieeasr® ipiin @ [ e ic
- PP responsi ve esophageal
AEoEdiagnosis made by clinicians
ARarely < 1&0s/hpfif other path features are present)
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PPI-Responsive
Esophageal Eosinophilia
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PPl-Responsive Esophageal Eosinophilia

APPIREE currently consider
AEtiology
I Gastroesophageallux responsive to acid suppressiot
| Possible antflammatory effect of PPI
I Subset of EoE
I Combination of GERD and EoE
Almportant to make distinction

AFurther research needed
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PPI-REE - Estimates

# of patients

Year  Population F\;\;]iitlliqaet(r)eSiart]g g P(EJ:IR:,/IOE)E
with PPI
Dranove 2009 Peds Retro. 43 17 (40)
Sayej 2009 Peds Retro. 36 14 (39)
Molinalnfante 2011 Adult Prospective 35 26 (74)
Peterson 2010 Adult RCT* 12 4 (33)
Moawad 2011 Adult RCT* 20 7 (35)
Dellon 2013 Adult Prospective 65 24 (37)
Schroeder 2013 Peds Retro. 7 5(71)
Dohilet al Dig DisSci 2012:1413. @% %ﬁ%iﬁgﬁ
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Epidemiology of
Eosinophilic
Esophagitis
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Age of Onset of EoE

AN

5 to 10/ears 30 years
Average agatdiagnosis

Mean age (N=30) Range Mean age (N=31) Range

At first diagnosis 33 6-65 At first diagnosis

g Years Ol ncorrect di
Atfirst 29 652
manifestation

Liacouras<CA et alClinGastroenterdiepatal2005;12:119806
Straumannet al.Gastroenterology003; 125:1668®69.

: SOTIGER WNASPGHAN
Croeseet al.GastrointesEndosc2003; 58:51622.
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Incidence and Prevalence of EoE

Region n Incidence* Prevalence* Years

Ohio
(Pediatrics)

Minnesota U .
(Mixed) .9 10.5 0 60 5
Australia ||
Pediatrics U Not done .09 0 BV 4
Adults U .6 1.5 0 810 2
Adults U 15 2.9 d @00 6

* @ll per 10,000 population)

Noel et alNEnglJ Med 2004351:94®41.

Straumanret al.J AllergyClinlmmunal2005;115:41819.

Cherian et aArch Dis Child200691:1004.004.

Croeseet al.GastrointesEndosc200358:51622. INTIGER NASPGHAN
Prasacet al.Gastroenterology2008134(Supp): S1977. &)/ =z, FOUNDATION
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Prevalence of EoE in the U.S.

EoEcase definition
(at least one 530.13 code)

Prevalence

Source population EoEcases (per 100,000)

Age group
<20 3,587,571 1,813 50.5
2064 7,981,646 4,700 58.9

Sex
Male 5,544,574 4,257 76.8
Female 6,024,643 2,256 37.4
Region

East 2,226,470 1,054 47.3
South 4,529,151 2,507 55.4
Midwesl 3,569,432 2,567 71.9
West 1,244,164 385 30.9
Overall 11,569,217 6,513 56.3
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Prevalence of EoE by Age & Sex

m Males
® Females \ \
O l | l | t | l | M | l | | | | M | i | I | i

<5 5-9 10-1415-1920-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64
Age range (years)

Prevalence (cases per 100,000)
= -
s 8 &8 8 B

N
o
!
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Pediatric
Incidence of EoE
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Frequency of EoE in a Single County*

— T T T

Cases

Incidence*

Prevalence*

Noel et alNEnglJ Med2004; 351:94m1.

0.909 0.991 1.033 1.281

0.991 1.983 3.016 4.296

¥y Hamilton County, OH
* per 10,000 population ab@ years
AChisquare test for trend NS
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Incidence and Prevalence of EOE in
Olten-County Switzerland

3000
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Biology of the
Eosinophil
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Eosinophil Biology

Eosinophigranule proteins

major basic protein
eosinophitlerived neurotoxin
eosinophikationic protein
eosinophiperoxidase

Allergen By ' Cytokines
o]

other
stimulus

Arachidoni@cidproducts

Neurotransmitters
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Secretory Products of Eosinophils

Granulederived proteins
Major basic protein (MBP1)

Eosinophibationic protein (ECP) Lipid mediators

osinophitationic protein ,

Eosinophiderived neurotoxin (EDN) / :;?utk?t?enf:éutpd' fact

Eosinophiperoxidase alelet activating tactor
5HETE

MBP homolog(MBP2 g
IMBP?) 5,15and 8, 1GliHETE
Prostaglandin JE 7

Thromboxan82

Reactive oxygen

Intermediates <+

Oxygen and peroxide
Hydroxyl radicals

Singlet oxygen

Cytokines
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Eosinophils & Tissue Damage

Granule proteins:
ACationi¢oxins able to disrupt membranes
AToxictohelminth& bacteria

AToxicto cells from numerous organs, including bron
epithelium, keratinocypegumocytegut epithelium

APotentstimuli to resident cells for the production of
Inflammatory cytokines
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Eosinophils & Tissue Damage

AEosinophgranule proteins activate cells, including
eosinophithemselvebasophilseutrophilsnast cells
& bronchial epithelial cells

Aln turn, many of these activated cells produce new
molecules
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Granule Proteins

AAlter the function of molecules (M2 muscarinic recepi
clotting and complement components)

ANeutralize viruses by possessimastactivity

AToxic concentrations of granule proteins present at si
tissue injury (heart, skin, Gl tract)

ACan occur in absence of iatsihophils
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Potential Pathophysiology of EoE

Airporne allergens

=
Alntraluminal allergstposure / N
A Predominately food antiger === ~-

AMucosal production of
eosinophilthemoattractants

Eosinophils invade the epitheliom
of the esophagus, possibly in response to
. . allergens in food and the air, in 2 process
Influx aﬁosmophﬂs mediated by type 2 helper T cells, which
release the cytokines interleukin 5,
interleukin 13, and eotaxin-3.
Allergen

ARelease of inflammatory —_— /
mediators N

A Esophageal dysfunction = ¥ Jees|
InterleukinS, "-’":" 7 N I &
eosinophil I 6\ J > %
N
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Cells Related to EoE

AEsophagealbsinophils
AAn expansion of Th2 cells are found

ABoth Th2 cells amolsinophilslay a critical role in the
pathogenesisiedE

AOther cells
I Esophageal mast cells

| Esophageal basophils
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Schematic Representation of
EoE Pathogenesis

® Lymphocytes = \ Aeroallergens
O Mast Cell e -
@ Eosinophils e:)(pr £33100 Food Allergens
: 1% of the : 1 *oesElemental diet
genome **«Topical Glucocorticoids

Eotaxin-3 SNPs

n
= Epithelial cell TGACTCAGCTGAATIITICA
' hyperplasla TGACTCAGCTGAA CA
Bone Marrow 4 = T o
o BT I, & N
T \ Chemotaxisy*" g 5
G \|e$5e ; s 5 3
= 0‘0‘0’0
Y
<>.0 mExon
\ “d And other predisposition factors?

Allergic context
Atopy, Asthma
Eczema, Food allergy

Systemic qucoEorticoids
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Blanchard et all Clininvest.2006;116(2):5347.



Cytokines Related to EoE

Alncreased expression of human ed&ndhinterleutdn

AMurine inflammation is dependent on int&réekin
Interleukith3

AMurine collagen deposition dependent on irferleukin

ASecretion of cytokines (dind H13) that favor bagi
synthesis and eosinophilia.

AHumarfibrosis associated with increased collagen
depositiod,Gb andpSMAD
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Cytokines and Growth Factors

IL-1D
IL-2 IL-12
IL-3
1L-4 IL-13 GMCSF
IL-5 IL-16 TNFa
IL- SCF
Ibg RANTES

Eotaxin
IL-10 \ N8

IL-11
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Molecular Microenvironment in EoE

Activation, Proliferation Activation,Proliferation
ECM synthesis ECM Synthesis
| CEC=Cm Eotaxin-3 < ® = R 3l
RN (ST Periostin = = s >
i_‘d Epithelium \TGF-B IL-5 Myofibroblasts [EEEes i “
Basal Zone Hyperplasia TGF-a {} TGF-B Increased _Extrz.acell_ular Matrix
. . IL-13 Subepithelial Fibrosis
Esophageal Thickening MBP\ @ a ; b
Luminal Narrowing EFO o Fixed Narrowings/Rings

Strictures
Food Impactions

Activation VEGF 7 ®® ’ Proliferatic?n
Angiogenesis !rLb]L?x Hyperplasia
Activated
tissue Smooth Muscle Cells
eosinophil -

Endothelium

Increased Eosinophil Trafficking
Dilated Intercellular Spaces
Esophageal Thickening
Linear Furrows
Luminal Narrowing
Food Impactions

Dysmotility
Dysphagia
Transient Rings
Food Impactions

POTIGER NASPGHAN
@ .2iEn.  FOUNDATION

© 208 NASPGHAN FOUNDATIO

Ackerman et daimmunolAllergyClinNorth Am2009;29(1):19711



FOUNDATIO

For Children's Digestive Heaith & Nutrtion

TIGER NASPGHA

© 208 NASPGHAN FOUNDATIO



Gene Expression Profile of EoE
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#1 2 3 45 6 12 13 1415 1617 18 1920 21 22 23 24
NL EoE

EoEpatients have a uniqgeneexpression profile

Blanchard et all Clininvest.2006; 116(2):5587.

230 Genes
Downregulated

344 Genes
Upregulated
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EoE - Genetics
Alncreased incidence in siblings and 1st degree
relatives
Aldentified gene locus at chromosome 5022
ATSLP gend liymiStromalymphopoetitrotein)
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