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Abstract:

Dupilumab is a monoclonal antibody that has been a longstanding treatment of several allergic
diseases, including atopic dermatitis, asthma, and chronic rhinosinusitis with nasal polyposis.
Recently, dupilumab was approved for treatment of Eosinophilic esophagitis (EoE) by the Federal
Drug Administration (FDA).

Herein we summarize the @GlJournal discussion on April 2 2023, during which we presented the
article: Dellon et. al titled, “Dupilumab in Adults and Adolescents with Eosinophilic Esophagitis”
published in NEJM, December 2022.

The role of dupilumab, its efficacy, side effects and monitoring were discussed with our expert,
Dr. Philiip Schoenfeld (PS) and the session was moderated by Dr. Allon Kahn (AK). EBGI
Ambassadors Dr. Noor Syed (NS) and Dr. Sophia Dar (SD) collaborated on the discussion.
Questions were administered by @ACG_EBGI managed by Dr. Sophia Dar (SD). Questions and
slides were prepared by Dr. Sophia Dar and Dr. Joseph Sleiman.

Introduction:

Eosinophilic esophagitis (EOE) is a chronic inflammatory disorder of the esophagus that is
increasingly recognized in both adults and children. It is characterized by the presence of a high
number of eosinophils in the esophageal tissue, which can lead to symptoms such as dysphagia,
food impaction, and regurgitation. Efficacy of current treatment options for EoE such as proton-
pump inhibitors (PPI), swallowed inhaled steroids and food elimination diets are limited by
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nonadherence. Dupilumab weekly subcutaneous injection use is the first treatment approved by
the FDA for use in EoE. Dupilumab works by blocking the signaling of interleukin-4 and
interleukin-13, which are cytokines that play a key role in the pathogenesis of EoE.

Article Summary:

To answer the question of whether weekly subcutaneous injections of Dupilumab are superior
to placebo in inducing histologic remission and symptomatic improvements in adults and
adolescents with EoE, Dellon et al. conducted two multi-center, double-blind, placebo-controlled
randomized control trials assessing the induction of remission at 24 weeks (Part A and Part B). A
single multi-center, active treatment extension study was also performed through week 52 (Part
C). Patients were stratified by age (adolescent [>12 years and < 18 years old] vs. adults [>18 years
old]) and current use of proton pump inhibitors (PPIs). Eligible patients were >12 years old with
a confirmed EoE diagnosis based on >15 eosinophils per high power field (hpf) after 8 weeks of
high-dose PPI therapy and a score >10 on the Dysphagia Symptom Questionnaire (DSQ).
Importantly, study patients taking PPIs or on an elimination diet could continue these
interventions but could not start either upon study entry. The co-primary endpoints were
histological remission (<6 eosinophils per hpf) and a change in baseline DSQ. Secondary
endpoints included the absolute change from baseline in the endoscopic reference scoring
system (EREFS).

The outcomes demonstrated that histologic remission was significantly more common with
weekly and every two weeks Dupilumab compared to placebo in Part A and Part B. There were
also larger reductions from baseline in DSQ scores with weekly Dupilumab in Part A and Part B.
However, there was no statistically significant decrease in DSQ scores with Dupilumab every two
weeks.

The study has some limitations, including the lack of inclusion of treatment-naive patients since
study patients had already tried PPls and 40% had used a food elimination diet. Furthermore, the
cost of Dupilumab is higher than that of PPIs, food elimination diets, and swallowed steroids,
which may impact availability of medication for EoE patients. Lastly, EoE is a chronic, lifelong
condition, and 52 weeks is a relatively short time frame in this context, although this is the longest
RCT to assess efficacy of an EoE treatment.

Discussion

A pre-discussion poll question was administered to survey whether providers had used
Dupilumab in their clinical practice for EoE. A total of 44 providers responded, of whom 33.3%
had prescribed Dupilumab for EoE, 17.8% had seen patients on it, 44% had neither prescribed it
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nor seen patients on it, and 4.4% of respondents selected “other” with comments, such as the
ones below:

@DrNancyFu: [Dupilumab is] not covered in Canada even if we really want to use it.
@Gilournal: [The] April [GI Journal Club] is a collaboration with [American College of
Gastroenterology] publication, [Evidence Based Gl]. [The topic is the] RCT on Dupilumab in
Eosinophilic esophagitis.

@SultanMahmoodMD: Do we have an end point for dupilumab use? | know relapse is a big
[concern] [similar] with other interventions like steroids. Is there any sustained response after
stopping treatment[?]

@SalihSamo: As [you] mentioned, in an observation phase of a trial in 2019 withdrawal of

topical steroids led to 78% histologic recurrence within 1 yr. | think it is reasonable to apply this
to any treatment option in EoE.

@KristleLynchMD: | think 58% had [symptom] recurrence and of those, 78% had histology
recurrence. Nevertheless [long term] therapy for EoE is key!

@SalihSamo: 58% [symptom] recurrence, 78% histologic recurrence (at time of [symptom]
relapse or at 1 yr [follow up] as study was for [only] 1 yr. “Overall, 78% of subjects had histologic
relapse, defined as 15 or more eos/hpf at the time of symptom recurrence or at the 1 year follow-
up endoscopy” (Dellon et al; 2019).

@DrMohdZein: Continue [steroids] for life?

@SalihSamo: It appears so.

@DrMohdZein: If [you] want to stop, do you taper [steroids]?

@SalihSamo: | don’t stop [steroid use]. And if | switch, | don’t taper topical steroids.
@SultanMahmoodMD: Telling [patients] that they can never stop steroids could be a hard sell
especially for young men. | usually tell them that they can try diet modification in the meantime

and see if they can get off the steroids.

@SalihSamo: [I] agree. That is why | offer Dupilumab along with the other options because it’s a
matter of time before we come back to the same conversation.

@DrMohdZein: Are you getting insurance issues?
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@SalihSamo: About 10% [of the time], but then appeals work. | have been successful getting
samples too.

PS: The dupilumab study followed patients for 52-weeks, which is reasonably long for a clinical
trial. However, this is [a] chronic condition that may require lifelong use, so 52 weeks is relatively
short when guiding patients.

PS: Bottom line: [There is] no good data about achieving [a] sustained response after stopping
treatment at this time

SD: Let’s start with some questions. Question 1: Are the clinical changes observed in dupilumab
Phase 3 trials clinically important?

NS: | wonder what your thoughts are, Drs @anjan_dhar6 and @EsophagusDoc ?
@ChrisAndersonM4: [I am also] interested to know how this compares to budesonide or PPI?

PS: Since there isn't a head-to-head trial vs budesonide, you can't make direct comparisons. All
of these patients had already failed high-dose bid PPI, which | think remains 1st line [treatment].

NS: That is an important point. What do you think, Dr @ijlalakbar? It seems [treatment]
escalation would still be in a stepwise approach from [a] trail of food elimination to PPI to
considering dupilumab, though | imagine diet interventions can happen concurrently.

@ijlalakbar: PPI or diet [modification] first is usually [a] patient/provider shared decision making
approach in my practice. [If] Dupilumab [is a] first line or rescue and where in the algorithm [it
fits] are the big questions.

AK: [In my opinion], at this point diet elimination, PPI, and swallowed steroids are all still first line
options that should be considered in a shared decision-making conversation with the patient.
Their values [and] perspectives play a huge role in personalized individual selection.

AK: | think we all are [interested to know how this compares to budesonide or PPI]! Lack of
comparative studies at this point really leaves us wondering, especially when inclusion into this
trial required treatment failure.

AK: [In response to Question 1]: Al: | think so - primary endpoints of histologic remission and
change in dysphagia questionnaire are quantitative ways of measuring the things we are looking
for clinically.
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AK: | will say that the histologic remission cutoff of peak eos/hpf <6 seems somewhat arbitrary.
Secondary outcome of change in peak count captures a clearer picture (i.e. if changed from 17 to
6 vs. 95to 2)

@laura_targownik: Impressive, but [is it] as impressive as orodispersible budesonide? 3/4 of
people in the study had prior steroid exposure, but not sure how many were non-responsive to
steroids (or had otherwise steroid-limiting SEs)

PS: At baseline, EoE patients who were PPl failures, had mean Dysphagia Symptom Questionnaire
scores that varied from 33-37 (range 0-89). Patients treated with dupilumab 300 mg subq weekly
achieved decreases 68% and 62% from baseline in the Phase [3] RCTs after 24 weeks of
treatment.! This was significantly better than with placebo.

PS: Histologic remission, defined as 0-6 eosinophils per hpf, was achieved in 60% and 59% of
dupilumab-treated patients after 24 weeks in the two Phase 3 RCTs vs only 5% in placebo-treated
patients. Those improvements are quite impressive to me and definitely establish that the
improvements are clinically important as well as statistically significant.

PS: Remember: study patients were allowed to continue PPls and about 40% of patients had or
were continuing stable food elimination diets during the trial. Those improvements are quite
impressive to me and definitely establish that the improvements are clinically important as well
as statistically significant.

PS: Since changes in dysphagia symptoms don’t always correlate with histologic remission, this is
an important co-primary endpoint. At baseline, study patients had peak eosinophil counts of 87-
89 per [high power field] hpf.

AK: Very important point and glad it was so important to the trial designers [and] authors to make
sure they were measuring symptoms and [quality of life] measures.

PS: Nevertheless, it's not one size fits all. There are still patients that don't get adequate
responses to dupilumab and may require multimodal therapy.

AK: [I] totally agree, though | am encouraged by these findings in PPl-unresponsive patients,
many of whom had been on corticosteroids. A treatment-experienced trial in IBD would be
thrilled to get these responses with a new biologic!

SD: Awesome start with Q1! Let’s keep going. Question 2: Where does dupilumab "fit" in the
treatment paradigm for EoE treatment?

@DrReddyGl: | start with [a] PPI trial or elimination diet (cow’s milk +/- wheat) depending on
patient preference before going to topical glucocorticoids.
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@famallergyjax: | start shared-decision making with patients as to how they want to proceed. If
they ask my opinion, | recommend [a] high dose PPI for 3 to 6 months before going to [a] 1-2
food elimination [diet]. As an allergist, | know it’s unlikely for adults to be compliant with
elimination diets.

AK: As | said, for me it’s a detailed discussion of pros/cons for PPIl/steroids/diet as [the] first line
and [the] patient chooses. Dupilumab can’t be considered as first line at this point because
insurance companies are requiring treatment failure (in line with the trial).

PS: Again, I'm [okay] with starting [a] 2-food elimination diet (dairy and wheat) along with [a] PPI
initially since it's inexpensive. My clinical experience is poor in my Veteran population with
adherence.

PS: Considering that compliance with diet is difficult (even in my adult patients with active
dysphagia symptoms and history of food impaction), | definitely prefer this over food elimination
diets IF you can get insurance coverage since it’s expensive.

@laura_targownik: Does the recent paper [Kliewer et al, One-food versus six-food elimination
diet therapy for the treatment of eosinophilic oesophagitis: a multicentre, randomised, open-
label trial. 2023.] showing non-inferiority of the 1-food elimination diet to the 6-food elimination
diet change the calculus here??

AK: | think it totally does! We used to recommend [6-food elimination diet] SFED up front for
almost everyone and now we’re doing a lot of dairy elimination and step up for non responders.

PS: Then, it becomes a more individualized decision with the patient between food elimination
diets (usually start with [a] two food elimination diet with dairy and wheat) or have patients
swallow 1mg budesonide respules (after making it into a slurry by mixing with Splenda) bid.

PS: I'd emphasize avoiding a 6-food elimination diet initially. Two-food elimination diet may be
sufficient.

PS: I'd start with high-dose [twice daily] bid PPl as 1st-line treatment, although this is not an FDA-
approved indication. Dupilumab 300 mg subq weekly is [the] only FDA-approved indication.
Patients in the Phase 3 RCTs were “failures” on high-dose bid PPl based on dysphagia symptoms
and biopsy findings.

SD: Question 3: Based on MOA for dupilumab and clinical data, do any labs need to be
monitored when using dupilumab?
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@ChrisAndersonM4: | am really interested in this too. Should we treat this as an
immunosuppressant? Vaccination consideration?

PS: We should NOT consider this as an immunosuppressant! This is much more like treating an
allergy!!!

NS: Let's ask some of our Allergy & Immunology colleagues, how should we monitor pts on
#Dupilumab Drs @PedsAllergyDoc and @winder_gill?

@PedsAllergyDoc: Eye examinations for those with eczema. PFTs for those with asthma. | only
consider blood work while on if there’s a clinical reason/ concern. Our experience continues to
grow as these products get used more and more in Pediatrics.

@winder_gill: The more we learn about potential side effects, this will also impact monitoring
for pre, during and post treatment. This also applies to all #biologics and 'small molecules' being
used. It's one thing to state 'efficacy' however we need to consider risk vs benefit. #MedTwitter

@ijlalakbar: Great point. It's not a new drug. Just new to Gastroenterologists!

@ChrisAndersonM4: Why wasn’t budesonide approved for EoE by [the] FDA ?

AK: We didn’t see this in the #EoE trial, but Dupilumab in other indications can cause
hypereosinophilia and [associated] complications. We check [complete blood counts] at baseline
and monitor in the first few months. If no increase, [it’s] probably okay to stop [checking] at that
point.

PS: Some decreases in eosinophil counts have been seen. Otherwise, no clinically important
signals for LFT increases, anemia, increased risk of opportunistic infections, etc. So, this is quite
different from the kinds of biologic therapy that we use for inflammatory bowel disease. So, no
labs needed to be checked or monitored during dupilumab tx.

PS: Dupilumab blocks the shared receptor component for IL-4 and IL-13, which are key drivers of
type 2 inflammation. This is the type of inflammation that causes atopic dermatitis/eczema,
asthma, and EoE.

SD: Question 4: Did the RCT indicate any increase in adverse events (AE) with dupilumab vs
placebo?

AK: In this trial, AE’s were very common (60-86%) but minor - mostly injection site reactions,
which we see in other injectable drugs. Fortunately, serious AE’s were quite uncommon.
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PS: There were no statistically significant increases in any adverse events during the 6-month,
placebo-controlled portions of the trial.

PS: Injection-site reactions or injection-site erythema were the only common adverse events and
these were fairly evenly spread between placebo and dupilumab treated patients and were
considered minor.

SD: Question 5: How should you monitor response when you initiate treatment for EoE
whether you use PPIs, diet modification, swallowing content of steroid inhaler, or dupilumab?
How soon should dysphagia symptoms improve? Should you routinely do an EGD with biopsies,
regardless of symptomatic response, 3-6 months after initiating/changing therapy?

@WalterChanMD: | usually repeat [an upper endoscopy] (EGD) with biopsies after at least 8-12
weeks of initiating, changing, or adjusting any EoE therapy to assess histologic response.

PS: My EoE-expert colleagues have taught me that symptom severity and histologic remission
don't always correlate.® See Leiman DA, Kamal AN, Otaki F, et al. Quality Indicators for the
Diagnosis and Management of Eosinophilic Esophagitis. Am J Gastroenterol 2023; In Press

PS: Suggest getting repeat EGD 3-6 months after initiating treatment or changing treatment,
regardless of symptom severity, to assess for histologic remission as well. Interested in thoughts
from our colleagues on this.

SD: Question 6: When using dupilumab, would you bridge and taper prior therapy, or stop
abruptly? Any concerns for safety with dual or triple therapy?

PS: If a patient is a responder, should definitely see improvement by 12 weeks, but usually see it
sooner. This may vary depending on baseline endoscopic findings (i.e., do they have rings that
need to be dilated, too).

SD: Question 7: Should you routinely do an EGD with biopsies, regardless of symptomatic
response, 3-6 months after initiating/changing therapy?

NS: What do you think, Drs @LindaNguyenMD, @BMoshiree, @AfrinkamalMD and
@EsophagusDoc?

@WalterChanMD: Yes, | always re-biopsy after [a] new [or] change in therapy - histologic
remission should be an important treatment target. Symptoms frequently do not correlate with
histologic activities in EoE. To reduce long term risk of fibrostenotic disease, control of
inflammation should be the goal
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PS: This is part of new recs from Leiman DA, Kamal AN, Otaki F, et al. Quality Indicators for the
Diagnosis and Management of Eosinophilic Esophagitis. Am J Gastroenterol 2023; In Press 3

@laura_targownik: | guess the real question is: What is the value of mucosal healing in EOE? Do
we have any data that suggests that:
1) Histologic healing is associated with lower symptomatic relapse rate on continuing therapy?
2) Histologic healing is [associated] with a lower risk of stricture?

PS: Agree-this reminds me of the debate on this with IBD. Although this is the new rec, I'm not
sure what data is available to address your questions.

@laura_targownik: It is an [analogous] debate to fibrostenotic CD especially
However:
1) Stenosis appears to be far less prevalent in EoE than CD

2) It was until Fall 2022 that a study showing that targeting treatment to mucosal healing affected
CD-related outcomes (REACT-2) 4

AK: Agree with these excellent points, Laura. We do have some data that patients in histologic
remission have lower clinical/histologic relapse rates with continuing therapy However, relapse
was not universal in the placebo patients. ®

(Straumann A et al; Budesonide Orodispersible Tablets Maintain Remission in a Randomized,
Placebo-Controlled Trial of Patients With Eosinophilic Esophagitis. Gastroenterology. 2020 Nov.)

PS: Since symptomatic improvement may not correlate with histologic remission, [the] idea is
that we should step-up therapy to get histologic remission, too, and minimize development of
fibro-stenotic strictures in [the] esophagus. Thoughts on this from our esophagologists?

AK: Agree, | tell patients that changes in therapy should always come with a plan for endoscopy
to assess response for this reason (avoid long-term issues). That being said, in clinical practice,
patients often delay or cancel these exams if they feel that symptoms are resolved.

Summary:

The weekly subcutaneous use of Dupilumab shows promising data for improving both dysphagia
symptoms and achieving histological remission in adolescents and adults with EoE. Dupilumab is
safe to use without requiring extensive monitoring. However, some clinical pearls from providers
in Allergy and Immunology include regular eye exams and pulmonary function testing for patients
with comorbid eczema and asthma, respectively. It is recommended to perform an endoscopy
approximately three months after initiating therapy or a change in therapy to assess for histologic
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remission, which does not always correlate with symptoms. The use of Dupilumab for patients
with EoE is likely to increase in the coming months, allowing for new data collection and the

discussion regarding its use and efficacy to continue.

Participants identification:

PS: Phil Schoenfeld, MD @EBGI_Doc

AK: Allon Kahn, MD @AllonKahn

NS: Noor Syed, MD @noorannemd

SD: Sophia Dar, MD @drsophiadar
@ChrisAndersonM4 - Chris Anderson, MD
@DrReddyGl - Naveen Reddy, MD
@famallergyjax - Sunil Joshi, MD
@laura_targownik- Laura Targownik, MD
@winder_gill- Winder Gill, MD

@ijlalakbar - ljlal Ali, MD

@WalterChanMD - Walter Chan, MD
@PedsAllergyDoc - Mariam Hanna, MD
@DrNancyFu - Nancy
@SultanMahmoodMD - Sultan Mahmood, MD
@SalihSamo - Salih Samo, MD

@DrMohdZein - Mohamad El Zein, MD
@KristleLynchMD - Kristle Lee Lynch, MD
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H IStOIog'c RemISSIon: A Outcome (%) Dupilumab 300 Placebo Adjusted Treatment Difference
* Significantly more common iy bt | el RCD
with Dupilumab weekly and

2 k VS | b % Histologic Remission* 60% 5% 55% (40-71%)
every 2 weeks VS placebo in M— - , " .
part A and part B Decrease in DSQ** 219 96 “123 (191 o 5.5)
i = B Out e (%) Dupil b 300 Placebo Adjusted Treatment Diff
* 1§|gn|f|bcant||y Iargelfl reducI:tlon iy Eitet o n
rom baseline with Dupiluma togic Remissiontl 0% 2l asikhi i)
Weekly per DSQ in part A and Decrease in DSQ** =238 -13.9 9.9 (-14.8 t0 -5.0)
pa rt B Table 1. Co-Primary Endpoint Outcomes of Part A and Part B Randomized Controlled trials.
*Histologic Remission: < 6 cosinophils per high power field
* NO statistically significant R i T 5 Lo Ao aplis T A £ BARY YRAAlA seor s DAL S35 R e 56,7 Gl
decrease with Dupilumab ahen B

CI, confidence interval ; DSQ, Dysphagia Symptom Questionnaire; subg, subcutcanous.

every 2 weeks dosing
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-Obtain 6 biopsies from at least 2 esophageal -Dupilumab &/or
levels in patients with dysphagia without a known -Food Elimination Diet (2-food
etiology elimination with dairy & wheat) &/or
-Obtain biopsy after treating food impaction if -Swallowed corticosteroids

safe
1.Diagnosis

o\ Afrin Kamal, MD, MS

4.Monitoring

3.Fail?

2.Initial Management

-After 3-4 months of
-Education on risks and benefits of PPIs initiating a specific

therapy or changing ]
therapies, order a repeat AN
EGD to assess for Philip Schoenfeld, MD, MSEd,
histological remission MSc (Epi)

Use of Dupilumab in Practice:
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Have you used Dupilumab in your practice for EoE?
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