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Learning Objectives

« Upon completion of this learning activity,
participants should be able to define the clinical
characteristics of Eosinophilic Esophagitis (EOE)

« Upon completion of this learning activity,
participants should be able to identify relevant
allergen testing in EoE

« Upon completion of this learning activity,
participants should be able to design clinical
treatment and management strategies for EoE
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14 yo male seen for dysphagia

Reports 2-3 years of intermittent sensation of food sticking above the
suprasternal notch

Might occur 1 x week but may have weeks without symptoms
At times, he does induce emesis to clear food

PMH: ASD, fish / shellfish allergy
Family history: AR (father), depression, HTN
Social: 7! grader, 1 cat at home, climbs trees



m | UNNC...... 14 yo male with dysphagia

» Gl Clinic
» DDX
« Schatzki’s ring
- Reflux esophagitis
* EoE
* motility problem

» Plan
- omeprazole 20 mg before breakfast
* Barium swallow x-ray
» Upper endoscopy with biopsies in 4-6 weeks



| unG.... 14 yo male with dysphagia

« 2 weeks later swallow study performed and
shows “poor clearance of the esophagus with
primary and secondary waves. No anatomic
abnormality. Further eval with manometry is
suggested.”

- EGD was canceled by family due to
“improvement” on omeprazole
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* He re-presents to Gl clinic 1.5 years later (now
age 15 %) with recurrent episodes of transient
esophageal impaction — one episode stayed in
esophagus overnight

« Stopped omeprazole over prior summer, about 4
months before food impaction

* Now placed on BID PPI with EGD planned in 6-8
weeks
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 Prior to upper endoscopy, he was seen by
otolaryngology for “obstructing tonsils” due to loud
snoring x 2 years and waking with sensation of

tonsil blocking his swallowing

 After 3 months on BID PPI, he has tonsillectomy
and EGD w biopsy (in March):

» Proximal: increased intraepithelial eosinophils up to
62 eos/HPF with eosinophilic microabscesses

» Distal: up to 21 eos/HPF

» Plan — swallowed fluticasone and allergy referral
- Stop PPI
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|| UNC.... 16 yo male with dysphagia

* Peds Allergy eval

» Noted he had angioedema to fish / shellfish that was
treated with diphenhydramine and avoidance diet

» History of SAR — worse in spring

» Has 1 dog and 1 cat, which sleeps in his bed

» History of eczema as a child (no treatment currently)
» Eating soup and apple for lunch

» Skin prick testing was performed
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Skin Testing

ALLERGEN Wheal (mm)| Flare (mm) ALLERGEN Wheal (mm) [ Flare (mm)

17 Cocklebur 3 12
1 Saline 0 0 18 Lamb’s Quarter 10 40
2 Cat 2 12 .

19 Rough Pigweed 6 30
3 Dog Dander (Hollister) 2 20

20 Ragweed Mix 10 35
4 Dust Mite Mix 0 0

21 Plantain — Sorrel Mix 8 22
5 Cockroach Mix 0 0
6 Elm Mix 0 0 22 Mugwort, Common 15 45
7 Hickory — Pecan Mix 0 0 23 Baccharis 3 18
8 Oak Mix 12 40 24 Grass Mix 7 15 40
9 Ash Mix 13 45 25 Bermuda 20 45
10 Birch Mix 4 30 26 Johnson 15 45
11 Maple Mix 0 0 ) )

27 Aspergillus Fumigatus 2 20
12 Poplar, White 0 0

28 Alternaria alternata 10 35
13 Sycamore, Eastern 10 25

29 Cladosporium 0 0
14 Black Walnut 7 30
15 Black Willow 5 35 30 Penicillium mix 0 0
16 Cedar, Red 2 15 31 Histamine 5 45
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| UNC 16 yo male with dysphagia

* Peds Allergy eval

» Noted he had angioedema to fish / shellfish that was
treated with diphenhydramine and avoidance diet

» History of SAR — worse in spring

» Has 1 dog and 1 cat, which sleeps in his bed

» History of eczema as a child (no treatment currently)
» Eating soup and apple for lunch

» Skin prick testing was performed

» Plan
* daily oral anti-histamine
* Nasal steroid spray
* Avoid wheat and dairy
+ Referral to adult Gl EoE specialist 10
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« Adult Gl EoE specialist

» Agrees with Peds A/l eval that no need for PPI or
topical corticosteroid (tCS)

» Try dietary changes and make nutrition referral

 After 2 months on dairy / wheat elimination diet,
EGD is performed (in August)

» Proximal: 90 eos/HPF
» Distal: 45 eos/HPF

» PLAN — increase avoidance to dairy, wheat, egg
and soy elimination diet (already avoids fish /

shellfish)
* Repeat EGD in 6 weeks

11
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« Adult Gl EoE specialist

» 2 months later (October), EGD:
* No symptom response
* Proximal: 180 eos/HPF
* Distal: 10 eos/HPF

» PLAN — increase to 6FED x 6 weeks and re-biopsy

12
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|| UNC.... 16 yo male with dysphagia

« Adult Gl EoE specialist

» 2 months later (October), EGD:
* No symptom response
* Proximal: 180 eos/HPF
* Distal: 10 eos/HPF

» PLAN — increase to 6FED x 6 weeks and re-biopsy

* Follow-up EGD
» Again, no symptomatic response
» Proximal: 140 eos/HPF
» Distal: 60 eos/HPF
» PLAN — topical CS & referral to Adult A/l

13
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« Adult A/l eval

» Since no improvement with 6FED, he was eating
“whatever he wants” and reported “significant” seasonal
AR symptoms: sneezing, rhinorrhea, nasal itch, ocular
itching

» Planned EGD 2 weeks later on tCS:
* Improved symptomatically
* Proximal: 60 eos/HPF
- Distal: 32 eos/HPF

« Serum IgE testing during EGD procedure

14
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UNG..ocme Serum IgE Testing

Cod Fish IgE
Shrimp IgE
Milk (Cow) IgE

D. farinae IgE

D. pteronyssinus IgE
Cat dander IgE

Dog dander IgE

Bahia Grass IgE

Bermuda Grass IgE
Meadow Fescue Grass IgE
Johnson Grass IgE
Timothy Grass IgE
Orchard Grass IgE

Alternaria IgE

1.09*

2.98*
<0.35

0.67*
0.50*
1.63*
1.14*

20.4*
19.8*
42.8*
13.0*
39.6*
40.3*

4.49*

White Ash tree IgE

Beech (American) tree IgE
Birch tree IgE

Box Elder tree IgE
Cottonwood (White Poplar)
Elm tree IgE

Maple Leaf Sycamore IgE
White Oak tree IgE

Pecan Hickory IgE

Walnut tree IgE

Ragweed, short (common)
English Plantain IgE
Pigweed, Common IgE
Sheep Sorrel IgE

Mugwort IgE

Goosefoot (Lamb's Quarter)
Goldenrod IgE

Cocklebur IgE

26.1*
22.4*
21.1*
6.89*
12.6*
18.5*
11.8*
22.9*
39.5*
21.5%

11.8*
10.6*
9.09*
9.31*
7.52*
7.48*
8.35*
2.24*
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« Adult A/l eval
» Start immunotherapy under SAR diagnosis

» EGD 4 months later
* Proximal: 0 eos/HPF
 Distal: 48 eos/HPF
* Reported “some” symptoms

» EGD after 5 months on maintenance IT
+ Symptom-free
* Proximal: O eos/HPF
 Distal: 5 eos/HPF

16
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 Adult A/l eval follow-up

» Continued immunotherapy with much improved
SAR symptoms

» EGD after 10 months on maintenance IT

* Proximal: O eos/HPF
- Distal: 2 eos/HPF

* No food avoidance other than fish / shellfish
* No PPI, no tCS

17
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Pathogenesis of

EoE

Chronic Ag
exposure

Th2
coordinated
response

Furuta & Katzka,
NEJM 2015

‘( Genetic abnormalities )

CCL26 (eotaxin-3), 5q22
(TSLP), calpain-14,
TGF-B1, filaggrin,
desmoglein-1

Food antigens [

e e

Aeroallergens
Shared epitope
sensitization
°%% %o
e e

| Environmental factors?

Altered microbiome,
decreased Thl, increased
Th2, increased small-
bowel permeability

1 Barrier function

Dilated intercellular
spaces

Antigen
recognition
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CELL Shises's
TH2 %
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Dilatation

Small-caliber
esophagus

White exudate
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J Interleukin-4, 5, 13,
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prostaglandin D2
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eosinophil-derived
Eranule proteins,

one morphogenetid

protein

Inflammation

Furrows, exudates,
concentric rings

Longitudinal
shearing
(crepe-paper
esophagus)

Isolated stricture
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esophagus

”

=
Chronic inflammation

TGF-B1, periostin,
epithelial-mesenchymal
transition, fibroblast
growth factor-9,
phospholamban
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Th2-type associated inflammation in EoE

Cell numbers ( per mm?)
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Activated mast cells are increased in EoE and
differentiate from other types of esophagitis

Abonia JP et al JACI 2010
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Activated mast cells are increased in EoE and
differentiate from other types of esophagitis
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Activated mast cells are increased in EoE and
differentiate from other types of esophagitis
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Mast cell density decreases with therapy
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Mast cell density decreases with therapy
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Mast cell transcriptome in EoE normalizes
with swallowed steroids
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> Clin Gastroenterol Hepatol. 2021 Oct;19(10):2102-2111. doi: 10.1016/j.cgh.2020.08.013.
Epub 2020 Aug 12.

Mast Cell and Eosinophil Counts in Gastric and

Duodenal Biopsy Specimens From Patients With and
Without Eosinophilic Gastroenteritis

Craig C Reed ', Robert M Genta 2, Bradford A Youngblood 23, Joshua B Wechsler 4,
Evan S Dellon °

» Gastric and duodenal biopsy specimens from patients with
EGIDs had significant increases in mean mast cell counts

« There was a correlation between mean mast cell and eosinophil
counts in duodenal biopsy specimens (R =0.47; P = .01)

« The mean mast cell and eosinophil counts did not correlate with

symptoms or endoscopic features of EGIDs
26
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Elevated basophils in EoE
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Basophil density is reduced in response to

therapy
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Basophil deficiency limits EoE-like disease in mice

i

a b MCS03 + OVA c
Baso-DTR™  Baso-DTR® i o

.
o
»
»
»

2 9

< <

DT injections 3 B &

-1 3 7 12 ll
L4 ! ! =

T 1
0 MC903 + OVA 14 17.518 Time (d)

Eosinophilis
per HPF
W

Esophageal eosinophilia

EtOH + OVA MC903 + OVA
Baso-DTR™ Baso-OTR™ Baso-DTR®

Percentage
eosinophils

DTR - - +
DT
OVA + + +

Siglec-F
30

Noti M et al Nature Med 2013



If allergy Is important in EoE,
what is the best approach for
testing and treatment?



My approach to allergy testing in EoE

Children

° Food: serum testing allows quantitation
but many kids prefer SPT to blood draw
. Consider empiric elimination diet

Teens / Adults (they are gonna do what they want)

« Food: Empiric vs Targeted based on
serum testing ("for the patient”)

 Environmental: prefer SPT

32
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Seasonal variation of esophageal
eosinophilia J
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Will EoE respond to SCIT?

AGE

22

46
62
45
17
14
27
45
35
55
24
38

IT START DATE  IT STOP DATE  Allergensin IT

7/9/2012 continues DM, cat, dog, tree, grass weed
2/20/2013 continues DM, CR, cat, tree, grass, weed
10/17/2011 8/20/2016 DM, tree, grass, weed
10/15/2013 continues DM, mold, CR, weed
11/13/2014 continues DM, cat, mold, tree, grass, weed
4/25/2011 6/24/2013 DM, cat, dog, tree, grass, weed
4/23/2014 continues Ragweed, mold
10/2/2012 8/10/2015 DM, cat, dog, tree, grass, weed
7/13/2016 continues Dog, grass, mold
8/10/2010 9/18/2012 Cat, weed, mold
12/21/2015 continues DM, grass
5/7/2016 continues Cat, dog, grass, tree

EOE DX BEFORE IT TX

Diagnosed with EoE on 11/2/2009

Diagnosed with EOE on 08/4/2004
Diagnosed with EoE on 6/19/2006

Diagnosed with EoE on 7/15/2011
Diagnosed with EoE on 3/3/2014
Diagnosed with EoE on 12/15/2008
Diagnosed with EoE on 1/28/2009
Diagnosed with EoE in 2005
Diagnosed with EoE in 2008
Diagnosed with EoE on 9/4/2014

Diagnosed with EoE on 11/14/2015

34
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Will EoE respond to SCIT?

EoE and IT
UNC retrospective review

50+

Eosinophil count per hpf

o
[

Qualifying EGD onliIT

EGD Timing
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Conclusions

 EoE is an complex clinicopathologic disorder that has
allergic underpinnings but the best testing is
debatable

- Definition in evolution...as is natural history, therapy,
monitoring
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