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EoE: EoE: 
A Clinicopathological A Clinicopathological 

DiagnosisDiagnosis



Differential Diagnosis of Differential Diagnosis of 
Esophageal EosinophilsEsophageal Eosinophils

Gastroesophageal Reflux Disease Gastroesophageal Reflux Disease 
Eosinophilic esophagitis Eosinophilic esophagitis 
Eosinophilic gastroenteritis with Eosinophilic gastroenteritis with 
esophageal involvementesophageal involvement
Hypereosinophilic syndromeHypereosinophilic syndrome
Parasitic infectionParasitic infection
Drug allergyDrug allergy
Connective tissue disorder (scleroderma)Connective tissue disorder (scleroderma)
?Celiac with esophageal eosinophilia?Celiac with esophageal eosinophilia



2011 Consensus 2011 Consensus 
RecommendationsRecommendations

Liacouras et al, 2011 Updated Consensus Recommendations, JACI



Liacouras et al, 2011 Updated Consensus Recommendations, JACI



Histologic FeaturesHistologic Features
>15>15

 
eosinophils per hpfeosinophils per hpf

Eosinophil DegranulationEosinophil Degranulation
Basal Zone HyperplasiaBasal Zone Hyperplasia

Dilated Intercellular SpacesDilated Intercellular Spaces



Histologic FeaturesHistologic Features

Liacouras et al, 2011 Updated Consensus Recommendations, JACI



Endoscopic Endoscopic 
FeaturesFeatures



Liacouras et al JACI, 2011



Symptoms and Symptoms and 
Clinical FeaturesClinical Features



Presenter
Presentation Notes
The predominant presenting symptom of EoE varies by age.  These retrospective, cross-sectional data reflect the varying complaint offered by patients, by age. These are not the sole symptom reported, but the primary complaint at referral.  Longitudinal observation of untreated patients to understand the progression of untreated disease has not been reported in children.





Pathogenesis: Triggers Pathogenesis: Triggers 
for Eosinophiliafor Eosinophilia

AcidAcid
AeroallergensAeroallergens



Acid Driven Acid Driven 
EosinophiliaEosinophilia
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Reflux 
Index

Steiner et al, Am J Gastroenterol, 2004

Reflux Index To EosinophiliaReflux Index To Eosinophilia



Ruchelli et al, Ped Dev Path, 1998
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Presenter
Presentation Notes
Regarding the numbers on eosinophils per HPF: Patient 1’s numbers were from 0-4 cm and Patients’ 2 and 3 numbers were from 5-10 cm. Does this make a difference for comparison?



PPI Responsive Esophageal PPI Responsive Esophageal 
EosinophiliaEosinophilia

Adult patients Adult patients 
Symptoms of EoESymptoms of EoE
Eosinophils >15 per hpfEosinophils >15 per hpf
50% Responded to PPI50% Responded to PPI

Pediatric patients Pediatric patients 
Endoscopic features of EoEEndoscopic features of EoE
Eosinophils >15 per hpfEosinophils >15 per hpf
40% Responded to PPI 40% Responded to PPI 

Molina-Infante et al, Clin Gastro Hepatol 2010
Dranove et al, JPGN 2010



Triggers: Triggers: 
AeroallergensAeroallergens

Animal ModelsAnimal Models
Human DiseaseHuman Disease



AerollergensAerollergens and EoE: Causal Linkand EoE: Causal Link

Instillation of:Instillation of:
Intranasal AspergillusIntranasal Aspergillus
Intranasal HDMIntranasal HDM
Intranasal Cockroach Intranasal Cockroach 
Drives Murine EoEDrives Murine EoE

Mishra et al., J Clin Invest 2001 
Rayapaudi et al, J Leuko Biol 2010

Aspergillus



Pollen Driven EosinophiliaPollen Driven Eosinophilia
CharacteristicCharacteristic AllergyAllergy GERDGERD NormalNormal
Any Esophageal Any Esophageal 

EosEos
10/3810/38 5/245/24 0/250/25

Proximal EosProximal Eos
Num PtsNum Pts
Num EosNum Eos

RangeRange

66
5 +/5 +/-- 77
11--2020

44
2 +/2 +/-- 1.71.7

11--44
Distal EosDistal Eos
Num PtsNum Pts
Num EosNum Eos

RangeRange

99
3 +/3 +/-- 44
11--1212

33
8 +/8 +/-- 66
33--1414

Onbasi et al. Clin Exp Allergy, 2005



Pollens and EoE:Pollens and EoE: 
Causal LinkCausal Link

Fogg et al, JACI 2003



Seasonal EoE?Seasonal EoE?

Moawad et al Alim Pharm Ther 2009 Almansa et al Am J Gastro 2009



Recruiting Eosinophils Recruiting Eosinophils 
to the Esophagusto the Esophagus

ChemokinesChemokines
InterleukinsInterleukins

Vascular ActivationVascular Activation



Blanchard, C. et al. J. Clin. Invest. 2006;116:536-547

EotaxinEotaxin--33

53-fold increase in Eotaxin-3 gene 
expression in EoE versus GERD pediatric 

patients



ILIL--55
EoE patients have Increased ILEoE patients have Increased IL--55
ILIL--5 Deficient Mice are Protected from 5 Deficient Mice are Protected from 
EoEEoE
ILIL--5 5 miniosmoticminiosmotic pump promotes murine pump promotes murine 
EoEEoE

Straumann et al, JACI 2001
Mishra et al, 2008



AntiAnti--ILIL--5 in Children5 in Children
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ILIL--1313

Mishra & Rothenberg, Gastroenterology 2003
Blanchard et al, Clin Exp Allergy 2005

••Instilling ILInstilling IL--13 Causes 13 Causes 
Murine EEMurine EE
••Resolved with antiResolved with anti--ILIL--13 13 
AntibodyAntibody

••ILIL--13 treatment promotes 13 treatment promotes 
EoE transcriptomeEoE transcriptome
••ILIL--13 induces the Eotaxin13 induces the Eotaxin--3 3 
promoterpromoter



ILIL--1515
Increased ILIncreased IL--15 on EoE Gene Chip15 on EoE Gene Chip
ILIL--15R15Rαα Deficient Mice: Protected from experimental Deficient Mice: Protected from experimental 
EoEEoE
ILIL--15 Increased in Human Esophageal biopsies15 Increased in Human Esophageal biopsies

Rayapudi et al, Gastroenterology 2010



SiglecsSiglecs  and EoEand EoE



Esophageal Remodeling: VascularityEsophageal Remodeling: Vascularity
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Eosinophil ActivationEosinophil Activation



Eosinophil Derived NeurotoxinEosinophil Derived Neurotoxin

Kephart et al, Am J Gastro 2010



Major Basic ProteinMajor Basic Protein

Mueller et al



More Than Just More Than Just 
EosinophilsEosinophils

T CellsT Cells
B CellsB Cells
TSLPTSLP



T CellsT Cells
Increased CD3+, CD8+Increased CD3+, CD8+
Murine EoE Induction Relies on T cellsMurine EoE Induction Relies on T cells

Lucendo et al, 2007; Mishra et al, 2007

Presenter
Presentation Notes
T Cell Deficient Mice are Protected from experimental EE

CD4-/- Mice are Relatively Protected from experimental EE



TSLPTSLP

Increased TSLP expression in EoEIncreased TSLP expression in EoE
Genetic variants in TSLP and EotaxinGenetic variants in TSLP and Eotaxin--3 3 
associate with EoEassociate with EoE

Rothenberg et al, Nature Genetics 2010



B Cells and Local IgE ProductionB Cells and Local IgE Production

Increased B cells in :
•Epithelium
•Vascular Papillae
•Lamina Propria

Increased IgE 
Class Switch 

Genes

Vicario et al, Gut 2009Vicario et al, Gut 2009



Mast CellsMast Cells

Inflammation and Inflammation and 
ComplicationsComplications



Mast CellsMast Cells

Mast Cells: Elevated, Specific Gene ProfileMast Cells: Elevated, Specific Gene Profile
May help distinguish EoE from GERDMay help distinguish EoE from GERD

Dellon et al, Am J Gastro 2011
Abonia et al, JACI 2010

Epithelial Tryptase Mast Cells in EoE vs GERD Diagnostic Implications



Smooth Muscle InflammationSmooth Muscle Inflammation

Mast Cells are Increased in Mast Cells are Increased in 
the Smooth Musclethe Smooth Muscle
Mast cells make TGFMast cells make TGFββ11

Aceves et al, JACI 2010

Control EoE
Lamina Propria Mast Cells



TGFTGFββ1 Causes Smooth Muscle 1 Causes Smooth Muscle 
ContractionContraction

TGFTGFββ1 induces esophageal smooth 1 induces esophageal smooth 
muscle cell contractionmuscle cell contraction

Aceves et al, JACI 2010



MBP MBP + TGFβ1 TGFβ1

Esophageal Remodeling: Esophageal Remodeling: 
Eosinophils Produce TGFEosinophils Produce TGFββ11

Aceves et al, J All Clin Immunol 2007

Presenter
Presentation Notes
-EE is defined by the presence of eosinophils.  Using this definition can make it difficult to decipher if eosinophils play a role in disease pathogenesis or are merely a surrogate marker for a disease that is mediated by other inflammatory cells

-We wanted to see if eosinophils were responsible for TGFb production in EE.  This is a stain for MBP in red, TGFb in green and cells that produce both are yellow.  

-Since eos serve as a cellular source for TGFb in EE it is at least likely that they are playing a role in the fibrogenic portion of disease pathologenesis



Esophageal FibrosisEsophageal Fibrosis
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Animals without IL-5 
and Eosinophils are 

Protected from 
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EoE Patients 
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Esophageal Eosinophils: PeriostinEsophageal Eosinophils: Periostin

Increased periostin expression induced by TGFβ

Periostin increases eosinophil 
trafficking and adhesion

Blanchard et al, Mucosal Immunol 2008



Esophageal Remodeling: Esophageal Remodeling: 
The Key to the The Key to the 

Pathogenesis of Pathogenesis of 
Complications?Complications?

StricturesStrictures
DysmotilityDysmotility

Esophageal RigidityEsophageal Rigidity
Food ImpactionsFood Impactions

GI Motility online (May 2006) 



Inflammation Endoscopy Symptom

Epithelial:
Average Epithelial Score

Prox+Mid+Distal

Thickened/Furrows r=0.82*
White Plaques, r =0.64*

Pallor r=0.62* Dysphagia + 
Anorexia/Early 

Satiety
r=0.32*

Lamina Propria:
Fibrosis + Eosinophils

Thickened/Furrows r=0.64*
Dysphagia

r= 0.45*

*p<0.05

Aceves et al, Annals of All Immunol 2009

Inflammation Can Correlate with Endoscopy, Symptoms



Decreased Esophageal Decreased Esophageal 
DistensibilityDistensibility

Kwiatek et al, Gastroenterology 2011
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Smooth MuscleSmooth Muscle

Thickened esophagusThickened esophagus

DisDis--coordinated coordinated 
smooth muscle smooth muscle 
contractioncontraction

Episodes of Episodes of 
dysmotility correlate dysmotility correlate 
with dysphagiawith dysphagia

Nurko et al, Am J Gastro, 2009
Korsapaati et al, Gastroenterol 2009 
Fox et al, Gastrointest Endosc, 2003



EGE: EGE: 
Beyond the EsophagusBeyond the Esophagus  

Different or Disease Different or Disease 
Extension?Extension?



Eosinophilic GastroenteritisEosinophilic Gastroenteritis

Diagnostic criteria not establishedDiagnostic criteria not established
Eosinophilia is normal in the nonEosinophilia is normal in the non--esophageal intestineesophageal intestine

Often does not involve the esophagusOften does not involve the esophagus
Mucosal, Muscularis, Serosal FormsMucosal, Muscularis, Serosal Forms
Primary Primary –– Atopic vs NonAtopic vs Non--atopicatopic
Secondary Secondary –– Rule outRule out

HES, VasculitisHES, Vasculitis
Celiac, IBD, Scleroderma, InfectionCeliac, IBD, Scleroderma, Infection



Eosinophilic ColitisEosinophilic Colitis

Primary: Atopic vs NonPrimary: Atopic vs Non--AtopicAtopic
Allergic Colitis of InfancyAllergic Colitis of Infancy

SecondarySecondary
HES, EGEHES, EGE
Rule out: IBD, InfectionRule out: IBD, Infection



Animal Model of GI EosinophiliaAnimal Model of GI Eosinophilia

Hogan et al, 2001

Ovalbumin induces Gastric and Esophageal 
Eosinophilia



Song et al, Clin Exp Allergy 2008

Animal Model of GI EosinophiliaAnimal Model of GI Eosinophilia



Disease MechanismsDisease Mechanisms

Increased CD4+ Increased CD4+ 
peripheral cells that are peripheral cells that are 
antigen specificantigen specific
Eosinophilic Eosinophilic 
gastroenteritis patients gastroenteritis patients 
have increased ILhave increased IL--5+,IL5+,IL--44--
cells compared to Noncells compared to Non--
allergic and Peanut Allergic allergic and Peanut Allergic 
PatientsPatients

Prussin et al JACI 2009



ConclusionsConclusions

Eosinophilic esophagitis is more than Eosinophilic esophagitis is more than 
eosinophilseosinophils
Pathogenesis includes Eosinophil ActivationPathogenesis includes Eosinophil Activation
Pathogenesis includes T cells, B cells, Mast Cells, Pathogenesis includes T cells, B cells, Mast Cells, 
and Degranulated Mast Cellsand Degranulated Mast Cells
Remodeling may explain the pathogenesis for Remodeling may explain the pathogenesis for 
Disease ComplicationsDisease Complications
EGE is likely a Distinct Disease from isolated EGE is likely a Distinct Disease from isolated 
EoEEoE
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