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Solid evidence:  

, MD Outline  

1. Esophageal eosinophilia  
§  What is PPI responsive eosinophilia? 
§  Which features should be reported?  
§  Should reports provide differential diagnosis or just be descriptive? 

  
2. Intraepithelial lymphocytes in esophageal biopsies 
 
3. Some of the newer forms of esophagitis 

§  Lymphocytic esophagitis 
§  Esophageal lichen planus 
§  IgG4 related esophagitis 

  
4. Significance of epidermoid metaplasia  



Solid evidence:  
, MD 

What	  is	  PPI	  responsive	  
esophageal	  eosinophilia?	  



Solid evidence:  



Solid evidence:  

, MD 

2017 EOE  guidelines 

Re-evaluation of PPI-REE as a distinct entity 



Solid evidence:  

, MD 

Distinction between EOE and GERD a diagnostic challenge 
 

Trial of PPI therapy 

Assumption:  
Only GERD should 
respond to PPIs 

GERD  EOE 

Historical perspective 



Solid evidence:  

, MD 

 2007 

§  Clinical 
§  Endoscopic 
§  Histologic  

features  
of EOE 

3rd group of patients 

But responded to PPI 



Solid evidence:  

, MD 

 2011 

PPI-REE  
New disease phenotype 



Solid evidence:  

, MD 

 2013 



Solid evidence:  

, MD PPI responsive esophageal eosinophilia  

Evidence accumulated: 

§  PPI-REE 

§  EOE 

Virtually 
indistinguishable 

§  Cheng E et al. Gut. 2013: 62:824-32 
§  Molina-Infante J et al Aliment Pharm Ther. 2014;40:955-65 
§  Van Rhijn B et al. Clin Gastroenterol Hepatol. 2014;12:1815-23 
§  Wen T et al. J. Allergy Clin Immunol. 2015; 135:187-97 
§  Lucendo AJ et al. J. Allergy Clin Immunol. 2016; 137:931-34 
§  Sodikoff J et al. J. Allergy Clin Immunol. 2016; 137:631-33 
§  Shoda T et al. J Allergy Clin Immunol 2017; 139 : 2010-13 



Solid evidence:  

, MD 

§  Very similar pattern of gene up- and 
down-regulation in EOE & PPI-REE 

§  Distinct from that of GERD 
 

§  Almost completely reversed following 
PPI monotherapy  

Normal	  	  	  	  	  	  GERD	  	  	  	  	  	  	  	  	  	  	  	  EoE	  	  	  	  	  	  	  	  	  	  	  PPI-‐REE-‐Pre	  	  	  PPI-‐REE-‐Post	  

Including hallmark 
EOE genes: 
 
•  CCL26 (eosinophil 

chemotaxis) 
•  DSG1 (barrier 

molecule) 
•  POSTN (tissue 

remodeling) 
•  CPA3 (mast cells) 



Solid evidence:  

, MD PPI: Th2	  allergic	  inflamma8on	  &	  mucosal	  integrity 

§  PPI monotherapy downregulates Th2 allergic 
inflammation & restores mucosal integrity in 
PPI-REE 

§  Similar to that seen in EOE after topical 
steroid Rx 



Solid evidence:  

, MD PPI	  in	  diet	  &	  steroid	  responsive	  EOE	  	  

§  EOE patients who initially responsive to 
dietary elimination & topical steroid therapy 

§  Also responded to PPI therapy 



Solid evidence:  

, MD 

2017 EOE  guidelines 

Abandoned the term PPI-REE 

Considers PPI a first line 
therapeutic option in EOE rather 
than a diagnostic tool 



Solid evidence:  
, MD 

Which	  features	  should	  be	  reported	  in	  
esophageal	  biopsies	  with	  eosinophilia? 



Solid evidence:  

, MD Which features should be reported? 

§  Just peak eosinophil count (PEC)? 

§  Other features? 
 •  Basal cell hyperplasia? 

•  Spongiosis? 
•  Lamina propria fibrosis? 
•  Lamina propria eosinophils? 
•  Eosinophil microabscesses 



Solid evidence:  

, MD Peak eosinophil count (PEC) 

§  PEC 15+/HPF defines EOE 
in appropriate clinical setting 

§  Distinguishes EOE from 
GERD in vast majority 
Dellon	  ES	  et	  al.	  Mod	  Pathol.	  2015;28:383-‐390	  



Solid evidence:  

, MD Peak eosinophil count (PEC) 

§  Symptoms of esophageal dysfunction 

§  Eosinophilia isolated to esophagus 

§  Secondary causes excluded 

§  PEC 15+/HPF defines EOE in 
appropriate clinical setting 

§  Distinguishes EOE from 
GERD in vast majority 
Dellon	  ES	  et	  al.	  Mod	  Pathol.	  2015;28:383-‐390	  



Solid evidence:  

, MD Features other than PEC 

 
               

   

Compared to GERD, EOE far more likely to show: 
 

•  Microabscesses 

•  Surface layering 

•  Degranulation 

•  Lamina propria fibrosis 

§  Parfitt JR et al. Mod Pathol. 2006; 19:90-96 
§  Walsh SV et al. Am J. Surg. Pathol. 1999; 23:390-6 
§  Desai TK et al. Gastrointest Endosc 2005;61:795-801 
§  Dellon ES et al. Am J Gastroenterol. 2014:107:1503-11. 
§  Dellon ES et al. Mod Pathol. 2015;28:383-390 



Solid evidence:  

, MD Features other than PEC 

 
               

   

More frequent and pronounced: 
 

•  Basal cell hyperplasia 

•  Spongiosis 

•  Elongated vascular papillae 
Parfitt JR et al. Mod Pathol. 2006; 19:90-96 
Dellon ES et al. Am J Gastroenterol. 2014:107:1503-11. 
 



Solid evidence:  

, MD 

 2013 



Solid evidence:  

, MD 

2016;1380(1):204-217 



Solid evidence:  

, MD 

EOE specific histologic scoring system  (EOE-HSS) 

Severity & extent 
scored (0-3) 

Composite histologic score 
outperformed PEC in predicting 
Rx status in EOE 

•  Eosinophil density 
•  Basal zone hyperplasia 
•  Dilated intercellular spaces 
•  Eosinophil abscesses 
•  Eosinophil surface layering 
•  Surface epithelial alteration 
•  Dyskeratotic epithelial cells 
•  Lamina propria fibrosis 



Solid evidence:  

, MD 

EOE specific histologic scoring system  (EOE-HSS) 

•  Eosinophil density 
•  Basal zone hyperplasia 
•  Dilated intercellular spaces 
•  Eosinophil abscesses 
•  Eosinophil surface layering 
•  Surface epithelial alteration 
•  Dyskeratotic epithelial cells 
•  Lamina propria fibrosis 

Correlated best with Rx status 



Solid evidence:  

, MD 

EOE specific histologic scoring system  (EOE-HSS) 

•  Eosinophil density 
•  Basal zone hyperplasia 
•  Dilated intercellular spaces 
•  Eosinophil abscesses 
•  Eosinophil surface layering 
•  Surface epithelial alteration 
•  Dyskeratotic epithelial cells 
•  Lamina propria fibrosis 

•  Reproducible with minimal 
training 

•  Strong-to-moderate 
agreement (3 pathologists) 

•  Completed within 1 minute 

EOE-HSS reported to be: 



Solid evidence:  

, MD 

§  Four GI pathologists 

§  45 slides (EOE) 

§  Near perfect reliability 
(ICC: Intra-class correlation coefficients) 



Solid evidence:  

, MD EOE-HSS: Utility in diagnostic practice? 

 
               

   

Further prospective studies linking composite scores to: 

NB for applicability in future Dx practice 
§  Symptoms 

§  Treatment response 



Solid evidence:  
, MD 

Do we need to provide a DDx or should 
we be descriptive? 



Solid evidence:  

, MD Reporting of esophageal eosinophilia 

“EoE is clinicopathologic disorder diagnosed by 
clinicians taking into consideration both clinical 
and pathologic information without either of 
these parameters interpreted in isolation.” 

“Clinical manifestations or pathologic data 
should not be interpreted in isolation” 

Guidelines: EOE should not be diagnosed based on pathology alone 



Solid evidence:  

, MD Reporting of esophageal eosinophilia 

 

PEC 15+/HPF: No clinical history 

This meets the threshold for EOE in the appropriate clinical context, although 
occasionally other conditions, especially GERD, may produce similar findings. 
Sampling the proximal esophagus can be helpful in making this distinction 

Esophagitis with abundant eosinophils (peak eosinophil count 30/HPF) 
DIAGNOSIS:  

COMMENT : 



Solid evidence:  

, MD Reporting of esophageal eosinophilia 

 

Comment more specific: 

§  Clinical history supportive of EOE  

§  Mid or proximal biopsies show marked eosinophilia 



Solid evidence:  

, MD Reporting of esophageal eosinophilia 

 

Eosinophils admixed with neutrophils: 

§  GERD  

§  Candida 

§  Pill esophagitis  

§  Crohn’s 

§  Drug hypersensitivity 

§  Others  



Solid evidence:  
, MD 

Intraepithelial lymphocytes in 
esophageal biopsies 



Solid evidence:  

, MD Intraepithelial lymphocytes esophageal bx 

§  IEL normally present in small numbers 
 
 
§  Increased in variety of conditions 

Conditions associated with increased IEL in 
esophageal squamous mucosa 

Lymphocytic esophagitis 

GERD 

EOE 

Infection (e.g. Candida, viral) 

Crohn’s 

Lichen planus 

Achalasia 

Post-ablation 

Immunodeficiency (e.g. CVID) 



Solid evidence:  

, MD Intraepithelial lymphocytes esophageal bx 

Conditions associated with increased IEL in 
esophageal squamous mucosa 

Lymphocytic esophagitis 

GERD 

EOE 

Infection (e.g. Candida, viral) 

Crohn’s 

Lichen planus 

Achalasia 

Post-ablation 

Immunodeficiency (e.g. CVID) Candida esophagitis with IEL 



Solid evidence:  

, MD Lymphocytic esophagitis 

§  Prominence of peri-papillary lymphocytes 

§  Spongiosis   

§  Absent or rare granulocytes 

Distinctive histologic pattern 



Solid evidence:  

, MD Lymphocytic esophagitis 

§  12 to 50 per HPF 

§  No numerical threshold 

§  Epithelial damage (spongiosis) 

Diagnostic thresholds for IEL 

§  Conner, J.R. et al. Mod. Pathol. 2014; 27: 169A. 
§  Ebach, D.R. et al. Inflamm. Bowel Dis. 2011. 17: 45–49. 
§  Sutton, L.M. et al. Inflamm. Bowel Dis. 2014. 20: 1324–28. 
§  Putra J et al. Am J Surg Pathol. 2016; 40:1679-85. 
§  Haque S, Genta RM. Gut. 2012; 61: 1108–1114. 

? 



Solid evidence:  

, MD Lymphocytic esophagitis 

§  12 to 50 per HPF 

§  No numerical threshold 

§  Epithelial damage (spongiosis) 

Diagnostic thresholds for IEL 

§  Conner, J.R. et al. Mod. Pathol. 2014; 27: 169A. 
§  Ebach, D.R. et al. Inflamm. Bowel Dis. 2011. 17: 45–49. 
§  Sutton, L.M. et al. Inflamm. Bowel Dis. 2014. 20: 1324–28. 
§  Putra J et al. Am J Surg Pathol. 2016; 40:1679-85. 
§  Haque S, Genta RM. Gut. 2012; 61: 1108–1114. 

Most published data on 
normal IEL numbers 
derived from patients with 
upper GI symptoms 



Solid evidence:  

, MD 

§  Endoscopy 

§  Histology 

§  Esophageal pH studies 

17 healthy volunteers, with normal: 

    IEL counted in a 40x objective field (0.24 mm2) 



Solid evidence:  

, MD Lymphocytic esophagitis 

§  Dysphagia (53-67%) 

§  GERD type symptoms 

§  Abdominal or chest pain 

§  Nausea  

Clinical presentation: 



Solid evidence:  

, MD Lymphocytic esophagitis 

Endoscopic findings: 

§  Normal (1/3) 

§  EOE type features (1/3) 

§  Non-specific (1/3) 

-  Rings, furrows, plaques, exudates etc. 

-  Erythema, nodularity, fragility etc. 



Solid evidence:  

, MD Lymphocytic esophagitis 

Associations: 

§  Crohn’s disease in children 

§  Motility disorders in adults 

§  Rubio, C.A et al.  Am.J. Clin. Pathol. 2006; 125: 432–437. 
§  Purdy, J.K. et al. Am. J. Clin. Pathol. 2008; 130: 508–513. 
§  Ebach, D.R. et al. Inflamm. Bowel Dis. 2011; 17: 45–49. 
§  Sutton, L.M. et al. Inflamm. Bowel Dis. 2014; 20: 1324–28. 

§  Xue, Y. et al. Am. J. Surg. Pathol. 2015; 39: 1558–67. 
§  Putra J et al. Am J Surg Pathol. 2016; 40:1679-85. 



Solid evidence:  

, MD 

H&E 

CD4 

CD8 

§  45 patients with lymphocytic esophagitis 

 
§  64% CD4+ predominant infiltrates 

§  Dysmotility more prevalent with CD4+ infiltrates 



Solid evidence:  

, MD 

Motility testing (n=21) 
 
CD4+ predominant  
88% had dysmotility (14/16) 
 
CD8+ predominant  
40% had dysmotility (2/5) 

§  45 patients with lymphocytic esophagitis 

 
§  64% CD4+ predominant infiltrates 

§  Dysmotility more prevalent with CD4+ infiltrates 



Solid evidence:  

, MD 

§  Compared esophageal biopsies: 
-  69 patients with PEMD 
-  70 patients with severe GERD 

 
§  Lymphocytic esophagitis found: 

-  32% patients with PEMD 
-  4% patients with severe GERD 

 
* Primary esophageal motility disorder 

CD4+ predominant infiltrate found in: 
 
§  64% with dysmotility associated LyE 
§  25% with GERD associated LyE 



Solid evidence:  

, MD 

§  Dysmotility associated LyE may represent a distinct disorder  

§  Preferentially associated with CD4+ predominant IELs  

§  Major form of LyE in adults 

Suggested that: 



Solid evidence:  

, MD GERD & lymphocytic inflammation 

§  GERD may be associated with increased IEL 

§  Usually admixed PMN and/or eosinophils 

§  ∼5% GERD: Histologic features of LyE 

Basseri B et al. Dis Esophagus. 2010; 23: 368–376 
Putra J et al. Am J Surg Pathol 2016;40:1679–1685 



Solid evidence:  

, MD GERD & lymphocytic inflammation 

Lymphocytic esophagitis reported in: 

§  Up to 7% of patients with BE 

§  Post ablation Bx for BE dysplasia (higher rates than pre-ablation) 

 

§  Kissiedu J et al. Mod Pathol. 2016;29:599-606 
§  Conner JR et al. Mod Pathol. 2014;27:169A 



Solid evidence:  
, MD 

Should lymphocytic esophagitis be 
reported? 



Solid evidence:  

, MD Reporting lymphocytic esophagitis 

§  Lack of standardized Dx criteria 

§  Unclear clinical significance 

§  Absence of specific therapies 

 

Should LyE be reported at all? 



Solid evidence:  

, MD 

§  Children: 
-  May prompt consideration of possible Crohn’s disease 

 
§  Adults: 

-  May prompt evaluation for a motility disorder 
-  Plausible explanation for symptoms & endoscopic findings suggestive of EOE 

Reporting of LyE may be helpful: 



Solid evidence:  
, MD Esophageal lichen planus 



Solid evidence:  

, MD Esophageal lichen planus 

§  Under-recognized 

§  Middle aged females 

§  Mucocutaneous disease (+/-) 



Solid evidence:  

, MD Esophageal lichen planus 

§  Dense band like infiltrate (interface) 

§  Basal epithelial damage 

§  Civatte bodies (dyskeratotic cells) 

Classical histologic findings: 
 

Salaria SN et al. Am J Surg Pathol. 2013; 37:1889-94 
Franco D et al Case Rep Gastroenterol 2015;9:253–260  



Solid evidence:  

, MD Esophageal lichen planus 

§  Globular IgM deposits (interface) 

§  Complement staining of Civatte bodies 

Direct immunofluorescence findings: 
 



Solid evidence:  

, MD 

§  Identical histologic features  

§  Without mucocutaneous disease or positive IF  

§  Viral infection*, polypharmacy, rheumatological conditions 

*HIV, hepatitis B & C 



Solid evidence:  

, MD Esophageal lichen planus 

Fewer than 50% cases Dx as esophageal LP based on: 
 

§  Clinical 
§  Endoscopic 
§  Histologic 

 
Classical histologic features on biopsy 

Classical findings often absent or poorly developed 
 

Kern JS et al. Eur J Gastroenterol Hepatol. 2016: 28:1374–1382 
Podboy A et al. Aliment Pharmacol Therapeutics. 2017;45:310-318   



Solid evidence:  

, MD Clinical presentation 

§  Often assymptomatic until late 
 

§  Strictures 

§  Dysphagia 

§  Odynophagia 



Solid evidence:  

, MD 

SIR: Standardized incidence ratio 

Increased risk of cancer: 
§  Oral cavity 
§  Upper aerodigestive tract 



Solid evidence:  

, MD 

Increased risk of cancer: 
§  Oral cavity 
§  Upper aerodigestive tract 

SIR: Standardized incidence ratio 



Solid evidence:  

, MD 

 
Topical swallowed steroids (budesonide, fluticasone): 

§  Clinical response*:   62% (25/40)  

§  Endoscopic response:  73% (29/40)  

*Resolution of dysphagia 



Solid evidence:  

, MD Other treatments options 

 

§  Systemic steroids & immunosuppressive therapies 

§  Esophageal dilatation 



Solid evidence:  
, MD IgG4-related esophagitis 



Solid evidence:  

, MD 

§  Largest series to date (n=8) 

§  At least 2 of 3 major criteria 

§  ≥50 IgG4 positive plasma cells/HPF  

§  IgG4:IgG ratio of at least 50% 



Solid evidence:  

, MD 

Dense	  plasma	  
cell	  infiltrate	  

Storiform	  
fibrosis	  

Oblitera;ve	  
phlebi;s	  

Major	  histologic	  criteria	  
for	  IgG4	  disease	  §  Largest series to date (n=8) 

§  At least 2 of 3 major criteria 

§  ≥50 IgG4 positive plasma cells/HPF  

§  IgG4:IgG ratio of at least 50% 



Solid evidence:  

, MD 

IgG	  

IgG4	  

§  Largest series to date (n=8) 

§  At least 2 of 3 major criteria 

§  ≥50 IgG4 positive plasma cells/HPF  

§  IgG4:IgG ratio of at least 50% 



Solid evidence:  

, MD IgG4-related esophagitis 

§  Most male (11/14) 

§  Dysphagia (13/14) 

§  Strictures  & erosive esophagitis 

§  Occasionally mass like lesions 

•  Obiorah et al. Dis Esoph. 2017;30:1-7 
•  Dumas-Capagna et al. J Clin Med Res. 2014;6:295-8 



Solid evidence:  

, MD IgG4-related esophagitis 

§  Most male (11/14) 

§  Dysphagia (13/14) 

§  Strictures  & erosive esophagitis 

§  Occasionally mass like lesions 

•  Obiorah et al. Dis Esoph. 2017;30:1-7 
•  Dumas-Capagna et al. J Clin Med Res. 2014;6:295-8 



Solid evidence:  

, MD IgG4-related esophagitis 

Treatment: 

§  Most respond initially to steroids (relapse common) 

§  Immunomodulators (e.g. MMF, MTX), biologics used 

§  Esophageal dilation 



Solid evidence:  
, MD 

Epidermoid metaplasia of the 
esophagus  



Solid evidence:  

, MD Epidermoid metaplasia 

§  Resembles epidermis of skin 

 

§  Strong association with tobacco  

§  Lesser degree with alcohol 



Solid evidence:  

, MD Epidermoid metaplasia 

§  Well demarcated 

§  Patches and plaques 

§  Often multifocal 

§  Size: <1 mm to >20 cm 
Cottreau J et al. Histopathology 2016;68:988-995 
Singhi A et al. Mod Pathol. 2014; 27:38–43  
 



Solid evidence:  

, MD Association with squamous neoplasia  

§  Association with synchronous & metachronous squamous neoplasia 

§  Evidence for role as a precursor lesion recently established 

Cottreau J et al. Histopathology 2016;68:988-995 
Singhi A et al. Mod Pathol. 2014; 27:38–43  
Taggard  M et al. Histopathol.2013, 63, 463–473 

Singhi A et al. Mod Pathol. 2017;30:1613-21 



Solid evidence:  

, MD 

Targeted next generation sequencing:  

§  Lesional & non-lesional mucosa of 18 patients 

§  Synchronous & metachronous HGD* & SCC* (5/18 patients) 

             *HGD: High grade dysplasia 
*SCC: Squamous cell carcinoma 



Solid evidence:  

, MD 

§  12/18 cases harboured alterations in genes associated with SCC 

§  TP53 (n=10) 

§  PIK3CA (n=2) 

§  EGFR (n=2) 

§  MYCN (n-1) 

§  HRAS (n=1) 

§  TERT promoter (n=1) 

§  No genetic alterations in uninvolved esophageal squamous mucosa 



Solid evidence:  

, MD 

Associated HGD & SCC shared genetic alterations with epidermoid metaplasia  



Solid evidence:  

, MD 

•  Provide strong support for epidermoid metaplasia as a precursor lesion 

•  Strengthens case for close endoscopic surveillance 




