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I will be discussing off-label uses of meds



Objectives

� Discuss the clinical and endoscopic features of eosinophilic esophagitis 

(EoE), as well as the diagnostic guidelines

� Discuss the medical treatment approaches to EoE

– Will address endoscopic treatment (dilation) in the next talk!

� Understand recent research advances and management guidelines in 

EoE

� Provide some practical tips for EoE management



A real case…

24 yo M with a 10 year history of intermittent solid food dysphagia and transient 

food bolus impactions

� Symptoms worsening over the past 1-2 years

� PMH:  asthma, allergic rhinitis/sinusitis

Presents to the emergency department with an acute food bolus impaction that 

does not clear

Urgent upper endoscopy is performed



A real case…



A real case…
70 

eos/hpf

 Is this EoE?



EoE diagnostic criteria

Clinical presentation suggestive of EoE

EGD with biopsy

Esophageal eosinophilia ≥ 15 eos/hpf (~60 eos/mm2)

Eosinophilic 

esophagitis

Evaluate for non-EoE disorders that cause or 

potentially contribute to esophageal eosinophilia

Gastro, 2018

PPIs now considered 

a treatment option

Use EREFS



Clinical presentation

Symptoms:

� Dysphagia is the hallmark in adults and adolescents

– EoE now seen in > 50% of food impactions*

– Ask about dietary modifications and behaviors:

IMPACT

� Heartburn

– “Refractory reflux”

� Chest pain, abdominal pain, nausea, vomiting

� Children: failure to thrive, feeding intolerance, reflux, abdominal 

pain, nausea, vomiting

*Desai, GIE, 2005; Kerlin, J Clin Gastro, 2007; Hirano & Furuta, Gastro 2020

Imbibe fluids

Modify food

Prolong meal times

Avoid hard texture foods

Chew excessively

Turn away tablets/pills



Endoscopic classification system

� EREFS:  EoE Endoscopic Reference Score

– Exudates (aka white plaques)

– Rings

– Edema (aka decreased vascularity or pallor)

– Furrows

– Stricture

Gut, 2013



EREFS

Slide courtesy of Ikuo Hirano; Gut, 2013

Edema (loss vascular markings)
Grade 0: Distinct vascularity

Grade 1: Decreased or Absent 

Rings (trachealization)
Grade 0: None

Grade 1: Mild (ridges)

Grade 2: Moderate (distinct rings)

Grade 3: Severe (not pass scope)

Exudate (white plaques)
Grade 0: None

Grade 1: Mild (<10% surface area)

Grade 2: Severe (>10% surface area)

Furrows (vertical lines)
Grade 0: None

Grade 1: Mild 

Grade 2: Severe (depth)

Stricture
Grade 0: Absent

Grade 1: Present

Grade 0 Grade 1          Grade 2          Grade 3



Optimizing the endoscopic exam

Dellon, CGH, 2021

E1 R2 Ex0 F2 S13



EoE and biopsy

� “Go where the money is”

� Avoid “sub-UES” area 

(Choksi et al, CGH, 2020)

� Turn and suck technique

At least 6 total 

biopsies

My approach:  

4 distal and 

4 proximal



Current EoE treatments

Non-pharmacologic

� Dietary elimination

� Elemental formula

� Empiric elimination

� Targeted elimination

� Esophageal dilation

Pharmacologic

� Proton pump inhibitors

� Corticosteroids

� (Systemic)

� Swallowed/topical (standard + 

novel formulations)

� Leukotriene antagonists

� Mast cell stabilizers

� Immunomodulators

� Biologics

� Small molecules Budesonide orodispersible

tablet approved in Europe 

(2018), Canada, Australia, …

Dupilumab approved for 12+ in US 

(May, 2022), Europe (Jan, 2023), 

Canada (May, 2023)…

…and Jan 2024 for 1-11 yo!



AGA/JTF 2020 management guidelines



“Pre-biologic” EoE treatment algorithm

AGA, 2020



PPIs:  Why in EoE?

� A recommended first-line treatment in AGA/JTF guidelines

� Histologic response rates (40-50%) in patients with EoE

� Understand the potential non-acid mediated mechanism of PPIs (and 

communicate these to patients)

– Suppress Th2-mediated eotaxin-3 secretion

– Improve esophageal barrier function

– Improves epithelial homeostasis (re-establishes basal progenitor cells) 

and have multiple other effects on esophageal epithelium

� Generally start with “double dose” and if effective, wean to lower dose 

over time

Molina-Infante, Gut, 2016; Eluri, Curr Opin Gastroenterol, 2015;  Wen, JACI, 2014; Cheng, Gut, 2013; Hara, DDW, 2021; Rochman, JACI, 2020



Recommendation:  Topical steroids

Recommendation: In patients with EoE, the AGA/JTF recommends topical 

glucocorticosteroids over no treatment (strong recommendation, moderate quality evidence).

Notes: Certainty in evidence rated down for inconsistency (I2 78%) that maybe related to varying steroid 

dosing/delivery system, inclusion criteria, methodology to determine eosinophil density

Forest plot for not achieving histologic remission

Hirano et al, Gastro, 2020; Rank et al, Gastro 2020



Topical steroids – where do things stand?

“Esophageal-specific formulations”

� Budesonide oral suspension (Phase 3 complete; “positive results”; not FDA-approved)

� Budesonide orodispersible tablet (Approved in Europe, Canada, Australia; not available in U.S.)

� Fluticasone dissolvable tablet (Awaiting phase 3 results; not currently available)

“Novel” steroid delivery

� Mometasone membrane (Phase 2 study of ESO-101 on clinicaltrials.gov)

� Injectable fluticasone (Phase 1 study of EP-104IAR on clinicaltrials.gov)

Bottom line for U.S. – still have to do “home brews” or 

compounded formulations of topical steroids

BOS: Hirano et al, CGH 2022; Dellon et al, CGH 2022; BOT: Lucendo et al, Gastro, 2019; FDT: Hirano et al, APT, 2020; Dellon et al, CGH 2022  



Budesonide vs fluticasone

Dellon et al, Gastro, 2019



Topical steroid tips

Dosing in adolescents/adults:

� 2mg/d of budesonide; 1760 mcg/d of fluticasone from inhaler

� Take after breakfast or before bed; no eating or drinking for 30-60 mins

� Can consider compounded formulations*

Instruction – need to spend the time to explain this

Pitfalls:

� Insurance approval; cost

� Spacer; doses; concentration; viscosity; etc…

*Reed et al, J Gastroenterol Hepatol Res, 2018; Ketchem et al, Dis Esoph, 2021  



Novel treatment targets in EoE

O’Shea et al, Gastroenterology, 2018;  Wechsler et al, JACI, 2018; Greuter et al, JACI, 2020



Novel treatment targets in EoE

anti-TSLP

anti-IL-5

anti-IL-13

anti-IL-4r

anti-siglec-8

anti-eotaxin

anti-IL-5r

CRTH2 antagonist

anti-integrin

anti-IgE

losartan

IL-15
anti-IL-15

etrasimod

“1104”

O’Shea et al, Gastroenterology, 2018;  Wechsler et al, JACI, 2018; Greuter et al, JACI, 2020

 Many of these may have utility for non-EoE EGIDs as well

anti-KIT

JAK inhibitor

Alpha-1 trypsin 

inhibitor



Dupilumab (anti-IL4Rα)

� Fully humanized monoclonal 

antibody – blocks the shared 

receptor for IL-4 and IL-13

� Phase 2 study showed 

improvements in symptoms, 

histology, and endoscopy 

findings (n=47)

IL-4IL-13Dupilumab

JAK1 TYK2

γcIL-4Rα IL-13Rα1IL-4Rα

Dimerization

Binding

Binding

IL-4
IL-13

Type I receptor Type II receptor

Hirano, Dellon, et al, Gastro, 2019



Dupilumab – phase 3 study

Key features of the enrolled patients:

� Mean age ~30 (age 12+ enrolled)

� All were PPI non-responsive

� ~70% with prior topical steroid use

– ~50% refractory or intolerant

� ~40% previously dilated

� ~5 years since EoE diagnosis

Dellon, Rothenberg, et al, NEJM, 2022



Dupilumab – FDA-approved for EoE

Dellon, Rothenberg, et al, NEJM, 2022



Dupilumab – safety

Dellon, Rothenberg, et al, NEJM, 2022

*one SAE was felt to be related to study med – episode of SIRS



Dupilumab – approach to use in EoE

� Indicated (U.S.) for EoE in patients 12 years and older, and 40 kg and up

� Dosing:  300mg SQ weekly

– autoinjector and syringe available

� No general need for routine labs pre/post treatment or monitoring

– immunogenicity very rare

� Prescription logistics

– near universal need for PA

– insurances as gatekeepers – PPI/tCS non-response often required

– costs

� Monitoring – individualize follow-up endoscopy timing



Initial real world data for dupilumab

� 46 adults with treatment refractory EoE

� All had failed or lost response to PPI or topical steroid; 40 tried diet and all 

failed or lost response; half were previously enrolled in clinical trials; 85% 

with prior dilation (~9 dilations per person)  about 6 months on dupi

Lee et al, CGH, 2023

p**p*Post-dupilulmabPre-dupilumabWorst

Endoscopic findings (n, %)

< 0.001< 0.0011.89 ± 1.314.62 ± 1.845.01 ± 1.88Total EREFS (mean ± SD)

0.710.1333 (72)37 (80)34 (74)Stricture

< 0.001< 0.00116.0 ± 3.013.9 ± 3.211.1 ± 4.2Diameter (mean mm ± SD)

0.480.3230 (65)33 (72)32 (70)Dilation

< 0.0010.00117.0 ± 2.015.9 ± 2.313.6 ± 3.5Post-diameter (mean mm ± SD)

< 0.001< 0.0019.0 ± 12.070.0 ± 68.6104.0 ± 67.6Peak eosinophil count (mean eos/hpf ± SD) 

Responses (n, %)

< 0.001< 0.00137 (80)5 (11)0 (0)< 15 eos/hpf

< 0.001< 0.00126 (57)4 (9)0 (0)≤ 6 eos/hpf

< 0.0010.0513 (28)4 (9)0 (0)0 eos/hpf

< 0.001< 0.00142 (91)8 (17)5 (11)Symptom



Other emerging treatments

� Anti-IL-13 – RPC4046/cendakimab (phase 2 EoE complete; phase 3 EoE)

� Anti-TSLP – tezepelumab (approved for asthma; phase 3 EoE)

� Anti-KIT – barzolvolimab (phase 2 EoE)

� Anti-IL-5 - mepolizumab; reslizumab (approved eosinophilic asthma; investigator-initiated EoE)

� Anti-siglec-8 – AK002/lirentelimab (EG/EGE phase 3; EoE phase 2/3)

� Anti-IL-5r – benralizumab (approved for eosinophilic asthma; investigator-initiated EoG; phase 2/3 EoE; phase 2/3 EoG)

� Anti-IL-15 – proof of concept (Vicari, mABs, 2017; prelim phase 1 data EoE/celiac)

� Anti-α4β7 integrin (vedolizumab; approved IBD – case reports in EoE/EGID: Kim, CGH, 2018; Nhu, AJG, 2018)

� Sphingosine 1-phosphate (S1P) receptor modulator – etrasimod (phase 2 EoE)

� Immuno-regulatory protein mTB chaperonin 60.1 (phase 2 EoE)

� JAK1 inhibitor (phase 1 listed on ct.gov)

� …and more to come!



EoE management algorithm

EoE

Anti-inflammatory 

treatment

Fibrostenotic 

treatment

PPI, topical steroids, or 

dietary elimination

Dilation

Dilation program 

if needed

Switch therapies if 

poor response

Assess response

Maintenance 

therapy and 

monitoring

Good response

Ongoing symptoms despite 

anti-inflammatory treatment

Stricture appreciated on 

subsequent EGDs

And what of 

dupilumab?

? ?



Summary

� Updated diagnostic criteria require symptoms, esophageal eosinophilia, 

and exclusion of competing causes; PPI trial no longer needed

– Do a careful endoscopic exam

� Current EoE management positions PPIs, topical steroids, and dietary 

elimination as first line options

– Esophageal-specific formulations of topical steroids are being 

developed and optimized

– Dupilumab now approved; ?position in treatment algorithms

� Consider anti-inflammatory treatment and fibrostenotic treatment (dilation) 

as two parallel and complementary approaches
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Please ask 

your patients 

to check it out!



Thank you!


