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Upon completion of this activity, participants should be better able to:  

ÅTo define Eosinophilic Esophagitis (EoE) and present the updated 2011 
diagnostic guidelines.  

ÅTo understand the epidemiology, pathophysiology and genetics of EoE. 

ÅTo identify the clinical symptoms, allergic manifestations, endoscopic 
and histologic features of EoE. 

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

ÅTo understand how to manage patients with EoE. 

ÅTo provide information regarding ongoing and future research on EoE. 
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Educational support for the Eosinophilic Esophagitis Diagnosis 
and Management slide set was provided by Abbott Nutrition. 
  

NASPGHAN FOUNDATION and NASPGHAN do not endorse any 
commercial product. Any products named in this slide set are 
presented as part of the scientific evidence being cited and are 
used only to illustrate teaching points. The opinions expressed in 
the educational activity are those of the faculty. Please refer to the 
official prescribing information for each product for discussion of 
approved indications, contraindications, and warnings. Audience 
members are required to critically evaluate any product that they 
will use in clinical care. 
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ÅPut your disclosure here 



©  2 0 1 4   N A S P G H A N   F O U N D A T I O N  



©  2 0 1 4   N A S P G H A N   F O U N D A T I O N  

ÅRare cases suggestive of eosinophilic esophagitis 
(EoE) were described in the 1970ôs 

ÅBegan to be described in early 1990ôs 

ÅAppreciated as a distinct entity in 1995 

ÅInitially, unclear if EoE was part of the spectrum of 
eosinophilic gastroenteritis 

ÅSince the mid 1990ôs the number of reported cases 
has greatly increased worldwide  

Kelly et al. Gastroenterology. 1995; 109:1503-1512. 
Straumann et al. Schweiz Med Wochenschr. 1994 20;124(33):1419-29.  
Attwood et al. Dig Dis Sci. 1993; 38(1):109-16. 
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ÅIn a prospective case series of 30 adults with EoE 
(followed for a mean of 7.2 years) 

ï29/30 persistent dysphagia  

ï11/30 underwent at least one dilatation procedure 

ïDeeper biopsy tissue was available in 7, and 6 exhibited 
evidence of fibrosis in the lamina propria 

ïAlthough variable in number, all had a persistent, severe 
esophageal eosinophilia 

Straumann  et al. Gastroenterology. 2003; 125:1660-1669. 
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Schoepfer et al. Gastroenterol. 2013:145;1230-6. 

Normal esophagus 

Fibrotic 

Inflammatory 

Inflammatory + fibrotic 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
0-2 > 2-5 > 5-8 > 8-11 >11-14  14-17 17-20 >20 

Diagnostic delay (years) 

E
n

d
o

s
c
o

p
ic

 f
e

a
tu

re
s
 a

t 
E

o
E 

d
ia

g
n

o
s
is

 (
%

) 



©  2 0 1 4   N A S P G H A N   F O U N D A T I O N  

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

ÅLong term associated morbidity has now been reported 
to include the formation of esophageal strictures; either 
short or long segments of the esophagus, which is the 
result of chronic esophageal inflammation and 
remodeling resulting in fibrosis of the esophagus 
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Normal eosinophil values,  

per high power field (hpf): 

 

Esophagus (0) 

Gastric antrum (2-10) 

Duodenum (10-20) 

Colon (15-30) 

Average accepted values  

DeBrosse CW et.al. Pediatr Dev Pathol. 2006;9(3):210-8. 



©  2 0 1 4   N A S P G H A N   F O U N D A T I O N  

Differential Diagnosis 

ÅEosinophilic Esophagitis 

ÅGastroesophageal Reflux Disease 

ÅPPI-responsive esophageal eosinophilia 

ÅCeliac Disease 

ÅEosinophilic gastroenteritis 

ÅCrohnôs Disease 

ÅHypereosinophilic syndrome 

ÅAchalasia 

ÅVasculitis, pemphigus, connective tissue disease 

ÅInfection 

ÅGVHD 
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   Clinico-pathologic diagnosis 

ÅPresence of clinical symptoms related to esophageal dysfunction 

- Vomiting, abdominal pain, heartburn, dysphagia, reflux symptoms, 
feeding difficulty, etc. 

ÅIsolated esophageal eosinophilia 

- > 15 eosinophils per 40X HPF 

- Histology of remainder of GI tract normal 

ÅExclusion of other GI disorders 

- Absence of pathologic GERD 

ÅLack of response to PPI therapy or normal pH probe 

- Infection, Crohnôs disease, hypereosinophilic syndrome 

 

 Furuta et al. Gastroenterology. 2007; 133:1342-63.  
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ÅScientific publications on EoE doubled 

ÅIncreasing recognition of patients with EoE 

ïPoor use of the 2007 Recommendations 

ïSurvey by AAAAI and NASPGHAN revealed only 1/3 of 
physicians followed 2007 guidelines to make diagnosis 

ïMany investigators still not using clinico-pathologic 
diagnosis - any patient with esophageal eosinophilia or 
food impaction and endoscopic findings = EoE 

 

Dellon et al. Am J Gastroenterol. 2007;(102):2300-2313. 
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ÅPanel of 33 physicians (6 months) 

ÅConceptual Definition 

ïñEosinophilic esophagitis represents a chronic, 
immune/antigen mediated, esophageal disease 
characterized clinically by symptoms related to esophageal 
dysfunction and histologically by eosinophil-predominant 
inflammationò 

ÅPediatric and adult EoE likely the same disease 

Liacouras et al. J Allergy Clin Immunol. 2011; 128:3ð20. 
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Diagnostic Guideline 

ÅEoE is a clinico-pathologic disease 

ÅClinically characterized by esophageal dysfunction 

ÅPathologically 1 or more biopsies show eosinophil predominant 
inflammation (15+ eosinophils in peak hpf) 

ÅIsolated to esophagus (need for other GI biopsies) 

ÅOther causes need to be excluded 

- Distinguish between ñEoEò and ñesophageal eosinophiliaò 

- ñPPI responsive esophageal eosinophiliaò 

ÅEoE diagnosis made by clinicians 

ÅRarely < 15 eos/hpf (if other path features are present) 

 

 Liacouras et al. J Allergy Clin Immunol. 2011; 128:3ð20. 
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ÅPPI-REE currently considered to be ñdistinctò from EoE 

ÅEtiology 

ïGastroesophageal reflux responsive to acid suppression 

ïPossible anti-inflammatory effect of PPI 

ïSubset of EoE 

ïCombination of GERD and EoE 

ÅImportant to make distinction 

ÅFurther research needed 
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Author Year Population Design 

# of patients 
with eosino-
philia treated 

with PPI 

PPI-REE 
(n, %) 

Dranove 2009 Peds Retro. 43 17 (40) 

Sayej 2009 Peds Retro. 36 14 (39) 

Molina-Infante 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) 

Dohil et al. Dig Dis Sci. 2012:1413-9. 
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Liacouras CA et al. Clin Gastroenterol Hepatol. 2005;12:1198-206 
Straumann  et al. Gastroenterology. 2003; 125:1660-1669. 
Croese et al. Gastrointest Endosc. 2003; 58:516-522. 

Mean age (N=31) Range 

At first diagnosis 34 14-77 

Years òincorrect diagnosisó 

7 2-12 

Mean age (N=30) Range 

At first diagnosis 33 6-65 

At first 

manifestation 
29 6-52 

    5 to 10 years  30 years 

Average age at diagnosis  



©  2 0 1 4   N A S P G H A N   F O U N D A T I O N  

Noel et al. N Engl J Med. 2004; 351:940-941. 
Straumann et al. J Allergy Clin Immunol. 2005; 115:418-419.  
Cherian et al. Arch Dis Child. 2006; 91:1000-1004.  
Croese et al. Gastrointest Endosc. 2003; 58:516-522.  
Prasad et al. Gastroenterology. 2008; 134 (Suppl): S1977.  

Region D Incidence* Prevalence* Years 

US  

Ohio  

 (Pediatrics) 
Ü 1.3 6.9 õ00-õ05 

Minnesota 

(Mixed) 

Ü 

 
.9 10.5 ô76-õ05 

Australia 

    Pediatrics Ü Not done .09 õ95-õ04 

   Adults Ü .6  1.5 õ81-õ02 

Switzerland 

  Adults Ü .15 2.9 õ00-õ06 

* (all per 10,000 population) 



©  2 0 1 4   N A S P G H A N   F O U N D A T I O N  

Dellon et al. Clin Gastroenterol Hepatol. 2013; S1542-3565(13)01304-9. 

    EoE case definition 
(at least one 530.13 code) 

  Source population  EoE cases  
Prevalence  

(per 100,000) 

Age group       

 <20 3,587,571 1,813 50.5 

 20-64 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 

 Midwest 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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Dellon et al. Clin Gastroenterol Hepatol. 2013; S1542-3565(13)01304-9. 
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 Noel et al. N Engl J Med. 2004; 351:940-941. 

2000 2001 2002 2003 

Cases 22 24 24 31 

Incidence*À 0.909 0.991 1.033 1.281 

Prevalence* 0.991 1.983 3.016 4.296 

ÿ Hamilton County, OH 

* per 10,000 population age 0-19 years 
À Chi-square test for trend NS 
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Hruz et al. J Allergy Clin Immunol. 2011; 128:1349-50.  
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Eosinophil granule proteins 

 major basic protein 

 eosinophil derived neurotoxin 

 eosinophil cationic protein 

 eosinophil peroxidase 

Cytokines 

Arachidonic acid products 

Neurotransmitters 

Allergen 

or 

other  

stimulus 
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Granule-derived proteins 

Oxygen and peroxide 

Hydroxyl radicals 

Singlet oxygen 

Lipid mediators 
Leukotriene C4/D4 

Platelet activating factor 

5,15- and 8,15-diHETE 
Prostaglandin E 1 ,  E  2 
Thromboxane B2 

5-HETE 

Reactive oxygen  
intermediates 

Cytokines 

MBP homolog(MBP2) 

Major basic protein (MBP1) 
Eosinophil cationic protein (ECP) 
Eosinophil-derived neurotoxin (EDN) 
Eosinophil peroxidase 
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Granule proteins: 

ÅCationic toxins able to disrupt membranes 

ÅToxic to helminths & bacteria 

ÅToxic to cells from numerous organs, including bronchial 
epithelium, keratinocytes, pneumocytes, gut epithelium 

ÅPotent stimuli to resident cells for the production of 
inflammatory cytokines 
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ÅEosinophil granule proteins activate cells, including 

eosinophils themselves, basophils, neutrophils, mast cells 

& bronchial epithelial cells 

ÅIn turn, many of these activated cells produce new 

molecules 
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ÅAlter the function of molecules (M2 muscarinic receptors, 
clotting and complement components)  

ÅNeutralize viruses by possession of Rnase activity 

ÅToxic concentrations of granule proteins present at sites of 
tissue injury (heart, skin, GI tract) 

ÅCan occur in absence of intact eosinophils 
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ÅIntraluminal allergen exposure 

ÅPredominately food antigens   

ÅMucosal production of 
eosinophilic chemoattractants 

ÅInflux of eosinophils  

ÅRelease of inflammatory 
mediators  

ÅEsophageal dysfunction 

Noneveski et al; Clev Clin J. 2008:75(9):623-633. 
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ÅEsophageal eosinophils  

ÅAn expansion of Th2 cells are found 

ÅBoth Th2 cells and eosinophils play a critical role in the 
pathogenesis of EoE 

ÅOther cells 

ïEsophageal mast cells 

ïEsophageal basophils  



©  2 0 1 4   N A S P G H A N   F O U N D A T I O N  

Blanchard et al. J Clin Invest. 2006;116(2):536-547. 



©  2 0 1 4   N A S P G H A N   F O U N D A T I O N  

ÅIncreased expression of human eotaxin-3 and interleukin-5
  

ÅMurine inflammation is dependent on interleukin-5 and 
interleukin-13  

ÅMurine collagen deposition dependent on interleukin-5 

ÅSecretion of cytokines (IL-5 and IL-13) that favor both IgE 
synthesis and eosinophilia.  

ÅHuman fibrosis associated with increased collagen 
deposition, TGFb and pSMAD 
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Ackerman et al. Immunol Allergy Clin North Am. 2009;29(1):197-211. 
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Blanchard et al. J Clin Invest. 2006; 116(2):536-547. 

# 1 2 3 4 5 6 12 13 14 15 16 17 18 19 20 21 22 23 24 

NL EoE 

230 Genes 
Downregulated 

344 Genes 
Upregulated 

EoE patients have a unique gene expression profile  
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ÅIncreased incidence in siblings and 1st degree 
relatives 

ÅIdentified gene locus at chromosome 5q22 

ÅTSLP gene (Thymic Stromal Lymphopoetin Protein) 

Rothenberg  et al. Nat Genet. 2010; 42:289-10. 
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Lu et al; J Immunol. 2011; 187(6): 3362ð3373.   

miR21 


