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• Esophageal Eosinophilia: 
• What happened to PPI-responsive esophageal 

eosinophilia?
• Histologic features of EoE and what should we report?

• Non-esophageal GI tract eosinophilia
• Differential diagnosis and avoiding pitfalls
• Diagnosis of primary eosinophilic gastrointestinal 

diseases

Outline
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EoE: Evolving definition

Assumption that PPI therapy can 
distinguish these two causes of 

esophageal eosinophilia

Histologic and Clinical overlap

Since 2007: Recognition of a 
group of patients that look like 
EoE but respond to PPI 

GERD EoEPPI-
REE
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GERD EoEPPI-
REE
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Normal         GERD               EoE                PPI-REE-Pre     PPI-REE-Post
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• PPI-REE should no long be considered a 
distinct entity (better considered a 
subtype of EoE)

• PPIs are now considered a therapeutic 
option for EoE

Gut. 2016 Mar;65(3):524-31.
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Where we are today

• No need to definitively exclude GERD, both can co-exist now.
• Location of eosinophilia within the esophagus no longer matters that much as

long as in one hpf it is ≥ 15.
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EoE: Increasing prevalence and risk factors

Gastroenterology 2018;154:319–332 
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EoE: Natural history and treatment algorithm
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EoE: Current histology recommendations
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• What should we report in biopsies 
taken to exclude/confirm/monitor 
EoE?

A. Just peak eosinophil count (PEC)
B. Basal cell hyperplasia and PEC
C. All abnormal features seen
D. PEC plus some degree of extent of 

esophageal eosinophilia by site
E. None of the above

EoE: Reporting

2016;1380(1):204-217
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EoE: Histologic features
Intraepithelial Eos Basal cell hyperplasia Eos microabscess Surface Eos layering

Spongiosis/Dilated 
intercellular spaces

Surface epithelial 
alteration

Lamina propria fibrosis
Lamina propria Eos

Apoptotic squamous 
epithelial cells

Eos degranulation
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EOE specific histologic scoring system  
(EOEHSS)

Severity (grade) & 
extent (stage) scored 
(0-3)

• Eosinophil density
• Basal zone hyperplasia
• Dilated intercellular spaces
• Eosinophil abscesses
• Eosinophil surface layering
• Surface epithelial alteration
• Dyskeratotic epithelial cells
• Lamina propria fibrosis
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Reliability ICC (95% CI)
Feature Inter-rater Intra-Rater
Peak Eosinophil Count 0.86 (0.80, 0.91) 0.92 (0.85, 0.95)
EoEHSS: Grade 0.77 (0.66, 0.84) 0.87 (0.79, 0.91)
EoEHSS: Stage 0.83 (0.74, 0.88) 0.87 (0.80, 0.92)
Eosinophilic Inflammation (EI) 

Grade 0.82 (0.70, 0.89) 0.86 (0.77, 0.91)
Stage 0.83 (0.72, 0.89) 0.88 (0.81, 0.93)

Epithelial Basal Zone Hyperplasia
Grade 0.50 (0.33, 0.64) 0.68 (0.56, 0.80)
Stage 0.59 (0.37, 0.72) 0.73 (0.59, 0.85)

Lamina Propria Fibrosis
Grade 0.60 (0.46, 0.70) 0.79 (0.69, 0.86)
Stage 0.63 (0.49, 0.75) 0.76 (0.63, 0.86)

• Inter and Intra-rater agreement (measured by ICC) was substantial to 
almost perfect for PEC and overall EoEHSS:

Interpretation:  0–0.20 slight, 0.21–0.40 fair, 0.41–0.60 moderate, 
0.61–0.80 substantial, 0.81–1 as almost perfect agreement
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Types based on 
Gene expression:
EoEe1: Mild
EoEe2: Inflammatory
EoEe3: Fibrostenotic

PEC was not 
discriminatory but 
EoEHSS was

New treatment algorithm?
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Max 25 Eos/HPF

Case: PEC doesn’t tell the whole story

Spongiosis, BZH, and lamina propria fibrosis with fairly mild increase in Eos

21 yo male with dysphagia



©2017 MFMER  |  slide-17

• A diagnosis of EoE should not be based on pathology alone
• Ideal situation: 

• ≥ 6 biopsy fragments from at least 2 sites, ≥ 15 Eos per HPF in seen in at least 1 HPF 
(96% specific for EoE; Mod Pathol. 2015;28:383–390)

• Report the PEC
• Comment:  These histologic features could be consistent with EoE in the appropriate 

clinical and endoscopic setting.

• Otherwise just report the PEC (I count up to 100 per HPF) with or without a 
comment (depends on clinical info).

• Other potential features to report: extent of eosinophilia, BZH, spongiosis, 
surface epithelial alteration, and lamina propria fibrosis (if sampled)

• Full EoEHSS if you so desire….

EoE Reporting: One approach
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• Esophageal Eosinophilia: 
• What happened to PPI-responsive esophageal 

eosinophilia?
• Histologic features of EoE and what should we report?

• Non-esophageal GI tract eosinophilia
• Differential diagnosis and avoiding pitfalls
• Diagnosis of primary eosinophilic gastritis/gastroenteritis

Outline
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Case
• 56-year-old female with recurrent small-bowel obstructions since 

2007.  Had a hysterectomy in the early 2000s.
• She modified her diet, which subsided a lot of these attacks. Last 

“attack” was 2012. 
• Now presents with diffuse abdominal pain after “swallowing a lot of 

air”. Pain is similar to what she has had before. She endorses 
some emesis x3. Denies any fevers, chills, shortness of breath, or 
chest pain. 

• CT showed a partial small-bowel obstruction involving loops of 
small bowel in the left hemi-abdomen.
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• GROSS DESCRIPTION:
A. Received fresh labeled “XXXXXXXXXX" and "small bowel" is a 20-cm 
segment of small bowel that averages 3 cm in external diameter. The bowel 
mucosa is edematous, but is otherwise intact. In the midportion of the 
specimen within the mesentery is a poorly-demarcated area of slightly 
granular gray-white induration that measures 4.8 x 3 x 1.8 cm. Sampled in 
seven cassettes.
A1-A4) Samples of mesenteric mass;
A5) samples from surgical ends of bowel associated with mass;
A6) sample of mesenteric surgical margin;
A7) mesenteric lymph node

Surgical Pathology specimen
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• Low power scanned picture



Mucosa and Submucosa Muscularis Propria

Serosa



Mesentery
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• Marked eosinophilia (with eosinophilic abscesses) 
present in all layers of the bowel (mucosal, submucosal, 
muscularis propria, mesentery, and serosa) localized to 
the area of gross abnormality

• No obvious infections organism
• No apparent vasculitis
• No apparent neoplastic process

Pathologic features
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Lab Values
Peripheral 
eosinophilia
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Which statement is TRUE regarding eosinophilic 
gastroenteritis?
A. Involvement of the deep layers of the bowel is 

common in this entity.
B. Altered eosinophil distribution (deep, superficial, or 

intraepithelial) is more important than the density of 
eosinophils.

C. Diagnosis requires tissue eosinophilia, symptoms, 
and exclusion of other causes of increased 
eosinophilia

Question
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Which statement is TRUE regarding eosinophilic 
gastroenteritis?
A. Involvement of the deep layers of the bowel is 

common in this entity.
B. Altered eosinophil distribution (deep, superficial, or 

intraepithelial) is more important than the density of 
eosinophils.

C. Diagnosis requires tissue eosinophilia, 
symptoms, and exclusion of other causes of 
increased eosinophilia

Question
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• Sometimes they are a normal component of the mucosa 
and we should ignore them

• Sometimes they are part of the disease process 
affecting the GI tract and we should ignore them

• Sometimes they are a red herring and distract us from 
the true process that is going on, resulting in a missed 
diagnosis

• Sometimes they are the primary mediators of the 
disease and should be emphasized in our reports

Why are eosinophils so difficult to deal with?



Virchows Arch (2018) 473:313–320

Stomach

Small 
bowel

Colon

Normal distribution of Eosinophils
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•Primary eosinophilic GI diseases
•Secondary eosinophilia due to systemic 
disease and neoplasms

•GI inflammatory diseases associated with 
increased eosinophils

GIT eosinophilia: Differential Dx
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• Infections (mucosal to transmural)
•Hypersensitivity reaction (predominately mucosal and 
submucosal)

•Neoplasms (mucosal to transmural)
•Connective tissue disease (mucosal to transmural)
•Vasculitis (mucosal to transmural)
•Hypereosinophilic syndrome (mucosal to transmural)

Secondary GI Eos: Systemic Causes and Tumors
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• 65 yo male with AML s/p allogeneic stem cell transplant with 
diarrhea.  Undergoes a colonoscopy to evaluate for GVHD. 

Secondary GI eosinophilia: Systemic causes



A polyp was also biopsied
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CD117 CD25
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•45 yo male with a small bowel mass.

Secondary GI eosinophilia







CD34

Inflammatory fibroid polyp



Eosinophilic granulomatosis with polyangiitis (Churg-Strauss): Photos courtesy of John Hart



Churg-Strauss: Photos courtesy of John Hart
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20 cases of CTD with GI 
eosinophilia are described:
• 95% present with 

eosinophilic gastritis or 
enteritis (EoE is rare)

• Abdominal pain, N/V, 
diarrhea and obstructive 
symptoms are common

Joint Bone Spine 83 (2016) 479–484 
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• Inflammatory bowel disease
•Collagenous colitis
•Gastro-esophageal reflux
•Celiac disease (some cases)
•H. pylori infection (some cases)
•Medication injury
•Functional dyspepsia (mild increase?)

GIT diseases associated with eosinophilia
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• 60 yo male with 2 year history of watery diarrhea. Diagnosed 
with celiac disease on outside biopsies and has tried a gluten 
free diet with only minimal success.  Patient is HLA DQ2+ and 
has a weakly positive tTG.

GIT diseases associated with eosinophilia





Olmesartan-induced enteropathy

>60 per hpf



Collagenous colitis

>50 per hpf



H. Pylori (refractory)

>40 per hpf
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75 eos/hpf

>100 eos/hpf H. pyloriH. Pylori + EG?
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GVHD
>50 per hpf



Crohn’s Disease >100 per hpf



©2017 MFMER  |  slide-57

UC

>100 per hpf
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Eosinophils in IBD:  What does it mean?

Inflamm Bowel Dis. 2019

Colorectal Dis. 2014 Dec;16(12):O420-30.
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• 30 yo female with diarrhea and weight loss.

GIT diseases associated with eosinophilia

Duodenum
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Increased IELs, villous blunting Increased Eosinophils
50 per HPF
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Stomach: LG 
and patchy 
increased Eos

Colon Terminal ileum
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• Definition (Talley et al. Gut 1990; 31; 54–58) 
• GI symptoms
• Evidence of tissue eosinophilia in the GI tract
• No evidence of other local or systemic secondary causes of eosinophilia

• Prevalence: 2-8/100,000 (increasing)
• About 75% are atopic (asthma, eczema, food allergy)
• Symptoms depend on location of eosinophils: Klein 

classification (Medicine (Baltimore) 1970; 49; 299–319.)
• Mucosal: Pain, diarrhea, nausea/vomiting
• Mural: Abdominal pain, obstructive symptoms
• Serosal: Abdominal bloating

• Treatment: Immune suppression and/or dietary modification

Eosinophilic gastritis/gastroenteritis/colitis
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Mural involvement Serosal involvement
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Primary eosinophilic GI diseases

Histopathology. 2017 Aug;71(2):177-199.

Definition used in recent clinical trial:
Eosinophilia of the gastric mucosa ≥30
eosinophils/HPF in 5 HPFs and/or eosinophilia
of the duodenal mucosa ≥30 eosinophils/HPF
in 3 HPFs, without any other cause for the
eosinophilia.
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• More than just the density of Eos?
• Does location within the mucosa help?

• Superficial: Gastroenterol. Clin. North Am. 2014; 43; 257–
268 and Pediatr Dev Pathol 2006; 9; 210-218. 

• Deep (muscularis mucosae/submucosal): Mod. Pathol. 
2011; 24; 556–563. 

• Intraepithelial: Mod. Pathol. 2011; 24; 556–563. 

Eosinophilic gastritis/gastroenteritis/colitis

Location is not as helpful as density



©2017 MFMER  |  slide-67

• 48 yo female with abdominal pain, nausea, and vomiting.

Primary eosinophilic gastroenteritis

Antrum
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Primary eosinophilic gastroenteritis

36 yo white male 
with diarrhea
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Normal

17 Eos per HPF

Lamina propria Eos
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Primary Site 
(n)

PEC/HPF (IQR) Symptoms

Small bowel 
and Stomach 
(n=123)

SB: 50 (42-75)
Stomach: 50 (32-
100)

Nausea/vomiting (52%)
Abdominal pain (50%)
Diarrhea (32%)

Stomach 
(n=142)

60 (32-100) Nausea/vomiting (54%)
Abdominal pain (48%)

Colon (n=108) 60 (45-85) Abdominal pain (60%)
Diarrhea (52%)
Nausea/vomiting (38%)
Bloody stools (24%)
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Back to the case
• No vasculitis 
• No obvious neoplasm
• No known GIT disease that could explain the Eos
• Years of obstructive symptoms and abdominal pain that 

improved with dietary modification.
• Diagnosis?

• Marked eosinophilic infiltrate of the small bowel extending from 
the mucosa to the serosa and resulting in a mesenteric mass, 
see comment

• Comment:  No organisms or neoplasm seen.  Need to exclude 
secondary causes but could represent mural variant of EGE…
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•Something didn’t feel right.
•Such a rare diagnosis should give one pause
•Mesenteric mass seemed well sampled (4.8 cm 
and 4 sections were submitted)

•Still, submitted an additional 4 sections.

Back to the case





Digestive tract

Lateral epidermal chords

Excretory gland

Anisakid larvae
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Gastric Anisakiasis

Courtesy of Dr. Greg Lauwers
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https://www.cdc.gov/parasites/anisakiasis/biology.html

• Infected marine mammals excrete 
eggs

• Larvae are ingested by crustaceans 
which are then eaten by fish and squid

• Humans become incidental hosts 
through ingestion of uncooked 
seafood and larvae penetrate the 
bowel

Our patient:
• Works at a casino and LOVES sushi (eats 

sushi almost everyday).
• Almost all fish used for sushi are frozen, 

which kills the larvae
• Either she made homemade sushi from fish 

that was not frozen or the sushi at the 
casino where she works may not be 
properly prepared….



Phoenix Casinos
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• Eosinophils often pose a diagnostic dilemma
• Ignore them (normal component or obviously part of another 

disease process)
• Obscure the true disease process
• The primary mediators of the disease (EGIDs are increasing)
• Need help (and sometimes luck) to sort out these possibilities

• When in doubt, take a break from the case, ask for help, submit 
more sections, get deeper levels, etc..

• If you come to Phoenix, don’t eat the sushi at casinos.

What did we learn?


