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Learning Objectives

® Basics of EoE
® Discuss latest treatment guideline EoE (2020)
® Bridge knowledge gaps with experience
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A case study

27 yo M with AR, AC, moderate eczema

Dysphagia to solid food 3x/week for 5 months

No particular food triggers

Outside EGD showed only 5 eos/HPF in the distal esophagus
Tried OTC PPl and it feels 50% better
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What do you recommend?

Continue PPI as he feels better

Barium swallow study and manometry
Repeat EGD

Review outside pathology report

HwN e
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What do you recommend?

Continue PPI as he feels better
Barium swallow study and manometry
Repeat EGD

Review outside pathology report

PWwNE

1 biopsy of the esophagus will miss half the case of EoE
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Definition & background

e A chronic & progressive,immune/antigen mediated, esophageal disease
characterized clinically by symptoms related to esophageal dysfunction and
histologically by eosinophil-predominant > 15 eos/hpf

EoE is a rare disease, 1 in 2000, ~ FPIES

First case was reported in 1977

The leadingcause of dysphagia and food impactionin children and young adults
> 50% of cases of food impactionthat present to the emergency department
First consensus publishedin 2007, then 2011, 2013, 2014, and 2020

Boston
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CO n Ce pts Of P P I First prospective study on PPI-

REE in children showing high
short and long-term response

First consensus on diagnosis and Gutiérrez-Junquera, 2016
“‘a“a{le"‘e“‘ of E.o.li . . Updated consensus on diagnosis B
Criteria for definitive diagnosis: and management of EOE ~
-Normal pH monitoring
Esophageal -Persistence of eosinophilia after PPI Recognition of PPI-REE
eosinophilia in GERD- trial
esophagitis in children Furuta, 2007 Liaocuras, 2011
1980 200 ) 20142015 m?
EoE as a distinct clinico- Retrospective series of children ' Evidence-based
pathological sindrome with EE responding to PPI, 1 guidelines
Attwood, 1993 regardless of pH test results [ 1 " PPIs as treatment of EoE
Straumann ,1994 Dranove 2009 EoE and PPI-REE are Lucendo, 2017
Sayej 2009 indistinguisable at clinical,

molecular and genetic levels
J Molina-Infante, 2015
Wen, 2015

And related to food allergens
Kelly, 1995

Gutiérrez-Junquera. Front. Pediatr 2018 Ween JACI 2015



EoE Diagnostic Algorithm

EGD with biopsy

Esophageal eosinophilia 215 eos/hpf

Evaluate for non-EoEdisordersthatcauseor
potentially contribute to esophageal eosinophilia

Eosinophilic esophagitis

Dellon E, et al. Gastroenterology. 2018; 155(4):1022-1033.e10
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History of EoE

m National Library of Medicine

National Center for Biotechnology Information

Pu bmed ® eosinophilic esophagitis

Advanced Create alert Create RSS P

RESULTS BY YEAR

4,197 results
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Prevalence of EoE

® PrevalenceinUS =0.51%

Global incidence and prevalence of eosinophilic esophagitis (EoE), 1976-2022

Systematic review
Meta-analysis
ﬁ*
288 million

participants

147,668 patients
with EoE

Global map
15 countries across the five continents

Time trends of prevalence of EoE

cases per 100,000 inhabitant-years

Pooled estimates (95% CI)
o83 888
0, x

- Global incidence of EoE: 5.31 (95% CI, 3.98-6.63) cases per 100,000 inhabitant-years
- Global prevalence of EoE: 40.04 (95% CI, 31.10-48.98) cases per 100,000 inhabitant-years and Hepatology

Clinical Gastroenterology

Hahn CGH 2022



Prevalence of EoE

Increase Iin recognition or true increase?

. . P

13

Canton of Vaud, Switzerland.

“geographically and socioeconomically defined indicator area”

Giriens et al. Allergy 2015



Prevalence of EoE
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The Majority of Cases in EOE are Seen in Young Males

o e o o o
() e ih.
Peak Age at Male to female Racial
Diagnosis risk ratio Predominance
<50 years old 3:1 >80% White

EoE affects all races, ethnicities, and genders, and assessment should be
performed in all suspected cases, regardless of the population

Dellon et al. Gastro, 2014
Lucendo et al. Gastro, 2017
Shaheen et al. Dis Esophagus



% Responses

25

EoE Contributes to Significant Patient and Caregiver Burden and
Impacts Quality of Life

B caregivers (n=11) [l adolescents (n=7) [ adults (n=20) 65%

concerned about
disease impacton
social relationships

28%

have anxiety or
depression

Unable to make plans Missed
school or work

Pokrzywinski. Adv Ther, 2020; Klinnert. Ped Gastro, 2014. Taft. Gastro, 2011; Reed. Gastro,

PaYavaTal



Association with other type 2 disease

70%

allergic
rhinitis

36%

asthma

24%

food allergy

14%

Eczema

Leigh Allergy Asthma Immunol, 2019
Jyonouchi et al. Immunol Allergy, 2009



Varying Symptoms Across Age Groups

Most Common
Symptoms

Children
(< 11 years)

Regurgitation
Vomiting

Food Refusal
Abdominal Pain
Failure to Thrive

Adults/Adolescents
(2 12 years)

Dysphagia

Food Impaction
Non-swallowing chest pain
Regurgitation

Heartburn

Dellon et al. Gastro, 2014
Furuta et al. N Engl J Med, 2015
Muir et al. Gastro, 2019
Lucendo et al. Gastro, 2017
Spergel et al. Ped Gastro, 2009



2022 ASGE Consensus Statement

6 esophageal bx (distal and mid/proximal esophagus)

+/- bx from stomach and duodenum at diagnosticEGD

In suspected EoE, bx should be obtained regardless of endoscopic appearance
Bx should be obtained at the time of food impaction

Bx is needed to monitor response to a change of treatment

Aceves. Gastro 2022



EoE is a Patchy Disease

n=66 adults n=30 pedi

100 100

75 75

50 50

Sensitivity %

25 25

# Biopsies

# Biopsies

Aceves. Gastro, 2022; Gonsalves. Gastro, 2006; Shah. Gastro, 2009



What is the odd to find EoE during EGD?

Reason for EGD Percent of EoE

Food impaction 50%
Dysphagia 23%
Refractory GERD 8%
Non-cardiacchest pain 6%
Abdominal pain 4%
Refractory Aero-digestive sx 4%

Dellon Gastro 2018



Progression of EoE
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Diagnosis is often missed

1. Delayed in diagnosis is 6 yo in 2013
2. EGD with biopsy is needed —
a. Young patients: parents/MD may be reluctant
b. Older patients: cost, invasive nature, assess, misconception, coping
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Diagnosis is often missed

01bibe fluids with meals

@dify food (cutting into small pieces, pureeing)

Qolong mealtimes

Qoid hard-texture foods

eew excessively

Grn away tablets/pills

Hirano Gastro 2020
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Goals of management
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Hirano Gastro 2020



Half-time summary

EoE is progressive and chronic, >15 eos

Six biopsies are needed +/- stomach and duodenum bx

PPl is not required in the diagnosis. It is one of the Rx option
It is a rare disease, 1 in 2000, prevalence is increasing, 3:1 M:F, >80% white
EoE is #1 reason for food impaction in ED

% have anxiety/depression, % negative social relationship
AR, FA, AD, asthma are common

Sx alone cannot be used to monitor response, bxis needed
Dysphagia to solid food in adult <> children

10% esophagus can be normal endoscopically

Remission = sx + histology + endoscopic

r
=
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2020 Guideline on the Management of EoE

Gastroenterology 2020;158:1776-1786 Ann Allergy Asthma Immunol 2020; 124: 416-423
CLINICAL PRACTICE GUIDELINES Practice Parameter
AGA Institute and the Joint Task Force on Allergy-Immunology ACA institute and the joint task force on allergy-immunology
Practice Parameters Clinical Guidelines for the Management of practice parameters clinical guidelines for the management of
Eosinophilic Esophagitis eosinophilic esophagitis

e Collaborate effort between AGA and Joint Task Force for Allergy-lImmunology
Practice Parameters
¢ JTF = AAAAI + ACAAI

e Collaborative guidelinereflects the interdisciplinary nature of EoE
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Current treatment guidelines 2020

Effective Questionable Ineffective

% PPI 42% IL-5, IL13, montelukast, Xolair
% Topicalsteroids  65% cromlyn,
* FED immunomodulators, Anti-
o elemental diet 94% TNF
O 6FED 68%
O SPT-based FED 50%
% Dilations 0%

1. MaintenanceRx is needed for topical steroids
EGD with bxis a must to evaluateresponse to rx
3. Topicalsteroids > oral steroids

N



Current treatment guidelines 2020

Effective

)

% PPI

% Topical steroids .

* FED PPI - dementia
o elemental diet, Eohilia approval
o 6 FED, Dupixent approval
o SPT-based FED, Milk-only FED

% Dilations FED Adherence

Updated 2024
approach



| August9, 2023 | @ My Check for updates
Cumulative Use of Proton Pump Inhibitors and
Risk of Dementia

People who have used PPIs for more than 4.4 years have a 33% higher risk of developing dementia
in later life.

FDA has issued warning for: C diff, fractures of hip wrist and spine, CKD, Vit B12
deficiency, Low magnesium

r Boston
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FDA approved medication for EoE since the guideline

e e

Eohilia >11yo Approved for only 12 weeks

Boston
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Single milk FED ~ 4 or 6 FED

Histologic Response in PCORI and SOFEED

100
90
80
70
60
50 51pts 129 pts
40
30
20
10

Histologic remission <15
eos/hpf

P=1.0 P=0.58

PCORI o SOFEED o
r1 Boston .
Specialists Kliewer Gastro 2019
LJ Dr. John Leung Kliewer Gastro 2021



Understanding Factors Affecting
Adherence/Compliance

® Survey Study Assessing Factors influencing adherence
® 57% who completed SFED were active on Maintenance
® Factors Affecting Adherence

o Diet effectiveness at reducing symptoms

O Social situations

o Dietrelated anxiety

® Mostrecommend diet to other EoE patients
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Treatment of EoE - PPI key player

— - e PPI42% histological response
s B e o - e Cheap and safe, few resistance
i - e Acid-independentanti-eos

Crtsrres-Sungusrs 2018 4 {0, 4, 441 14751 -

Overall [1*2s81% , P< 0.004] ©.834 (©.485. &.851) Si4/888 - =—
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Treatment of EoE
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Treatment of EoE

FED

PPl-responders

TCS DUP
r
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Treatment of EoE

FED

PPl-responders
FED-responders

r
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Treatment of EoE

FED

PPl-responders
FED-responders
On demand PPI

r
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Food elimination diet is a viable alternative ==

therapy for eosinophilic esophagitis responsive
to proton pump inhibitors

All reported improved quality of life

r
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Treatment of EoE

FED

PPl non-
responders

TCS DUP



Treatment of EoE

Quality of life
FED Complianceissue
PPl non-
responders
TCS DUP
Side effects Eczema/Asthma

Needle-phobia High cost



Case studies
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14 yo fails PPI,
does not want meds,
FED no other atopic diseases

Treatment of EoE

TCS DUP
r
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Case 1. 14 yo fails PPI,
does not want meds,
FED no other atopic diseases
Failed 6FED

Treatment of EoE

TCS DUP
r
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Case 2: 44 yo fails PPI,
Not thrilled about diet
FED restriction or needles

Treatment of EoE

TCS DUP
r
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Case 3: 8 yo falls PPI,
Severe asthma + eczema

Treatment of EoE

FED

TCS DUP
r
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Treatment of EoE

“ED FED
TCS \ DUP TCS « DUP
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Treatment of EoE

FED

TCS DUP
r
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Treatment of EoE

FED

TCS o DUP
r
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Gastro Hep Advances 2022;1:596-600

ORIGINAL RESEARCH—CLINICAL

Combination of Proton Pump Inhibitors and Food Elimination @
Diet for Eosinophilic Esophagitis Refractory to Monotherapy

T 4
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]
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T
g 50
E 40
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E 20
10
o
sefine F'ndrPP'l Post-FED Fl:n-hF"Pl and FED
manotharagy eombinalion
Berapy

Leung Gastro Hep Advances 2022



The End

Completed enrollment:
e Cendakimab (Anti-IL 13) Upcoming
e APT-011 (Fluticasone tablets) e Budesonide tablets
e Etrasimod (S1P)

| >

Current enrolling EoE patients:
Past clinical trials e Barzolovimab (Anti-KIT)
resulted in FDA-approved e Tezepelumab (Anti-TSLP)
e Dupixent (Anti-IL4Ra receptor)
e Eonhilia (budesonide slurry)






Practical Considerations for PPl Therapy in EoE

* PPls are no longer required for the diagnosis of EoE
* Histologic benefits of PPIs = 30-50%

* Mechanism = improvement in epithelial barrier function and
an acid-independent anti-inflammatory effect

* Effectiveness, widespread availability, ease of administration
and safety position PPls as a popular first line treatment
option

* Loss of therapeutic benefit with prolonged use reported but
uncommon

r
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Novel Potential Therapeutics for EOE

e Barzolovimab (Anti-KIT)
e Tezpelumab (Anti-TSLP)



Budesonide Oral Suspension improves
outcomes in EoE

Patients with eosinophilic esophagitis and dysphagia (11-55 years old) were

randomized 2:1 to receive either budesonide oral suspension (BOS) or placebo

Randomization (2:1) @n  Stringent histologic response & Dysphagia symptom response

(N = 318) (<6 eos/hpf)? (230% reduction in DSQ score)®
; & P
7, P2t
£9 1
S ! v H } »
BOS 2.0 mg bid 1 § ®
(n=213) ; Ew HE
Placebo §§ - e
(n =105) B 2 1
04 L
12 weeks DOTINAL o Ty
an? rmrd&y. DSQ D,wro;? Symptom Oues‘.mun‘eosh:f wmhhw'vm field chnml Gastroenmml
fmlzmma.MM%m‘dmw 12 of therapy, *Oysphagia symptom response defined as 230% reduction in 0SQ score and Hepatology

Boston Specialists
J P
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Elimination Diets: What to Eliminate

Cow's milk v v v v
Wheat v v v
Egg v v
Soy v v
Peanut/tree v
nut
Fish/Seafood v
r
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Restrictive Dietary Therapy Approaches

Approach

Relative risk (95% CI)
of not achieving
histologic remission®?

Number of
participants (studies)

Empiric elimination diet: Avoidance of foods that
most commonly cause immediate
hypersensitivity

6-food: 0.38 (0.32-0.43)

633 (9 observational studies)

4-food: 0.49 (0.42-0.57)

426 (3 observational studies)

2-food: 0.66 (0.57-0.77)

311 (2 observational studies)

Single food: 0.52 (0.37-0.74)

203 (2 observational studies)

Elemental diet: Amino acid-based (elemental)
formula to eliminate all potential food allergens

0.07 (0.05-0.12)

431 (6 observational studies)

Testing-directed elimination diet: Skin prick
testing and atopy testing to identify food
allergies and subsequently avoid

Relative effect compared to placebo; Histologic remission defined as -

nol. 2020;124:424-440

Rank MA, et al. Ann v Asthma Immu

Allerg

0.57 (0.33-0.73)

r

830 (11 observational studies)

15 eoshpf CI Boston Specialists
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Practical Approach to use of Diet Therapy

* Diet therapies are effective first-line options for children and adults with EoE

* Empiric elimination diets have advantages over elemental and allergy
testing directed diets

* Shared decision making is important in the selection of available options for
empiric diet therapies (i.e. 1, 2, 4, 6 FED, step up or step down)

* Consultation with a dietician

* Food reintroduction is essential to identify specific food trigger(s)

Gonsalves N, Gastro Endoge Clin N Am. 2018, Gonsalves M. Yang GY, Doerfler B, R Boston Specialists

iterol 2012:142:1451-5%, Doerfler B, Bryce P, Hirano |, Gonsalves M. Dis Es



Practical Challenges to Diet Therapy in EoE

* Elemental diets can be costly, have limited palatability for many patients and
require prolonged period for reintroduction

* Allergy testing directed diets are limited by low sensitivity and specificity for
IgE testing and lack of standardization of atopy patch testing

* Empiric elimination diets require repeated endoscopic exams during food
reintroduction. Increasing application of office-based testing may improve
utilization

* Concerns for reduced quality of life with imposed restrictions
* Better understanding of obstacles to prolonged adherence is needed

Gonsalves N. Gasltrointest Endose Clin N Am. 2018

R.Hirano |, Doerfler B, Zalewski A, Gonsalves N, Taft T, Dig Dis Sci r

2018:63(7 ). 1756-1762; Molina-Infante J. J Allergy Clin Immungl, 2014 icili
134{5):1083-9.¢1; Reed, &t al. Aliment Pharmacol Ther 2017.46(9).836-844 I I Boston SPEEIGHStS



Dupixent RCT Phase 3 - 52 wk

* Histological = 60% vs 5%
* Endoscopic = 49% vs 5%
* Symptoms =68 vs 27%

v/ First and only FDA approved for EoE (SQ qweek)
v/ 12 or older, weighing 40 Kg or more
v/ No need for baseline or monitoring labs

v/ Injection site reaction, URI, joint pain, and Herpes viral

r
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Percent of patients maintaining diet over time

100
80
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% 40 -
20 -
0 -

H

2yr 3yr
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