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INTRODUCTION: Noneosinophilic esophagitis eosinophilic gastrointestinal disorders (non-EoE-EGIDs) have limited
treatment options to induce histologic and clinical remission. Dupilumab is a human monoclonal
antibody against the interleukin-4 receptor a subunit, which has been reported to induce improvement
in pediatric patients with non-EoE-EGIDs.

METHODS: We conducted a retrospective chart review to identify if patients with eosinophilic gastritis (EoG)

and/or eosinophilic duodenitis (EoD) experience clinical and histologic remission with dupilumab.

RESULTS: Twelve patients were included (2 patients with EoG and EoD, 3 patients with EoG only, and 7 patients
with EoD only). All patients experienced improvement of at least 1 symptom on dupilumab, 3 patients
(25%) had no change in severity of 1 or more of their symptoms, and no patients had worsening
symptoms. On dupilumab, 2 patients with EoG (40%) and 3 patients with EoD (33.3%) were
completely asymptomatic. Histologic changes were investigated in a subanalysis including 8 patients
(2 patients with EoG and EoD, 2 patients with EoG only, and 4 patients with EoD only). Median peak
gastric eosinophil counts in patients with EoG reduced from 80.5 eos/hpf (min-max 32-150, Q1-Q3
45.5-111) to 7.5 eos/hpf (min-max 0-28, Q1-Q3 1.5-16.8). Median peak duodenal eosinophil
counts in patients with EoD reduced from 39 eos/hpf (min-max 30-50, Q1-Q3 37.3-46.3) to 16.5
eos/hpf (min—-max 0-50, Q1-Q3 8-38.5). All 4 patients (100%) with EoG and 4 patients (66.6%) with
EoD had histologic remission on dupilumab.

DISCUSSION: In this retrospective case series, we showed preliminary evidence that dupilumab may be effective in

inducing histologic and symptomatic remission in patients with non-EoE-EGIDs.
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INTRODUCTION

Eosinophilic gastrointestinal disorders (EGIDs) are a group of
Th2-mediated disorders that are distinguished based on the
location of eosinophilia in the gastrointestinal tract. Eosino-
philic esophagitis (EoE) is the most well-studied EGID
with standardized diagnostic criteria, extensive treatment algo-
rithms, and well-characterized epidemiology and pathophysiology.
By comparison, these are ill-defined in non-EoE-EGIDs such
as eosinophilic gastritis (EoG) and eosinophilic duodenitis
(EoD) (1). EoG and EoD are characterized by symptoms in the
upper gastrointestinal tract and elevated eosinophils in the
mucosa of the stomach and duodenum, respectively. Although
there is a growing interest in EoG and EoD, they remain heavily
under-researched (2-4). Prospective clinical trial data in EoG

and EoD have been limited, and current treatment options are
poor (5,6).

Dupilumab, an injectable human monoclonal antibody against
the interleukin-4 receptor a subunit, has been shown to be effective at
inducing histoclinical remission in EoE (7). Given its safety and
efficacy in EoE, dupilumab has been suggested to be a potential
therapeutic in non-EoE-EGIDs (8). Currently, there is limited data
supporting the use of dupilumab as a treatment for non-EoE-EGIDs
(9,10). Therefore, in our study, we aim to describe the clinical and
histologic effects of dupilumab in patients with EoG and/or EoD.
Given the efficacy of dupilumab in treating EoE (7) and previous
reports of dupilumab as a treatment in pediatric patients with
non-EoE-EGIDs (9,10), we hypothesize that dupilumab may induce
histologic and clinical remission in patients with EoG and/or EoD.

'Boston Specialists, Boston, Massachusetts, USA; 2Stanford University, School of Medicine, Stanford, California, USA. Correspondence: John Leung, MD.

E-mail: driohnleung@bfac.org.

Received July 14, 2023; accepted September 19, 2023; published online September 27, 2023
© 2023 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of The American College of Gastroenterology

American College of Gastroenterology

Clinical and Translational Gastroenterology


https://doi.org/10.14309/ctg.0000000000000646
mailto:drjohnleung@bfac.org

Sia et al

METHODS

We performed a retrospective chart review to identify patients
with EoG and EoD who had tried dupilumab. The electronic
medical record at a single medical clinic was searched using the
International Classifications of Disease, 10th revision code K52.81
eosinophilic gastritis or gastroenteritis between January 2017 and
March 2023. Patients were excluded from our cohort based on the
following criteria: (i) the patient did not have histologic confir-
mation of EoG or EoD with gastric or duodenal biopsies; or (ii)
the patient did not start dupilumab. All patients had at least 5
biopsies taken at each of the following sites during esoph-
agogastroduodenoscopy (EGD): gastric body, gastric antrum,
and duodenal bulb. Histologically active EoG was defined as = 30
eos/hpfin atleast 5 hpfs in the body or antrum, and histologically
active EoD was defined as = 30 eos/hpf in at least 3 hpfs in the
duodenum (8,9).

Data were extracted from the electronic medical record by
trained investigators. During abstraction, investigators were
blinded to the study hypotheses. Each piece of data was in-
dependently obtained by at least 2 investigators. A third in-
vestigator resolved any conflicting or ambiguous data. After data
abstraction, all patient data were deidentified such that authors
were unable to identify individual patients. Patient demographics
(age and sex) and histoclinical information (symptoms, peak
eosinophil counts, and treatment course) were recorded from the
electronic medical record. Each symptom was reported as a bi-
nary absent or present and quantified using the following scoring
system: 0 = absent, 1 = mild, 2 = moderate, and 3 = severe.
While scoring, investigators were blinded as to whether the
patient was at baseline or on dupilumab. Patient demographics,
histoclinical characteristics at baseline, and changes in symptoms
before and after dupilumab initiation were analyzed using de-
scriptive statistics.

A subanalysis identifying histologic effects of dupilumab was
performed. To be included in the subanalysis, the patient must
have had repeat EGD with gastric and duodenal biopsies after
being on dupilumab for at least 6 weeks. In our subanalysis, the
primary end point was histologic remission of EoD and/or EoG,
which was defined as << 30 eos/hpf in the 5 most densely popu-
lated hpfs for EoG and < 30 eos/hpf in the 3 most densely pop-
ulated hpfs for EoD.

This study was deemed to be exempt from institutional
review board approval by the Western Institutional Review Board
(WIRB-Copernicus Group; WCG IRB). Therefore, the need for
patient consent was waived.

RESULTS

A total of 46 patients were identified in our electronic medical
record using the International Classifications of Disease, 10th
revision code K52.81 eosinophilic gastritis or gastroenteritis. Of
these patients, 14 had no histologic confirmation of EoG or EoD,
and 20 had never been prescribed dupilumab. Therefore, 12 pa-
tients with histologically confirmed EoG and/or EoD who had
tried dupilumab were included in this study (Figure 1).

Within our included patient cohort, 2 patients had both EoG
and EoD, 3 patients had EoG without EoD, and 7 patients had
EoD without EoG. The median age was 37.1 years (min-max
25.4-58.1, Q1-Q3 33.5-44.4), no patients were pediatric, and 7
patients were male (58.3%). Half of our patients (6 patients, 50%)
had atopic comorbidities: allergic rhinitis (2 patients, 16.7%),
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asthma (1 patient, 8.3%), atopic dermatitis (4 patients, 33.3%),
and food allergies (2 patients, 16.7%; Table 1). All 12 patients
(100%) had EoE in addition to their non-EoE-EGID (Table 1).
One patient (8.3%) had iron deficiency anemia. No other findings
associated with EoG or EoD, such as protein-losing enteropathy,
were identified in any of the other patients.

Atbaseline, all patients presented with symptoms. Patients with
EoG presented with dysphagia (4 patients, 80%), abdominal pain
(4 patients, 80%), bloating/gas (2 patients, 40%), diarrhea (3 pa-
tients, 60%), constipation (2 patients, 40%), nausea/vomiting
(4 patients, 80%), and heartburn (5 patients, 100%). Upon EGD,
patients with EoG had a median peak gastric eosinophil count of
111 eos/hpf (min-max 32-150, Q1-Q3 50-125). Patients with
EoD also presented with dysphagia (8 patients, 88.9%), abdominal
pain (8 patients, 88.9%), bloating/gas (2 patients, 22.2%), diarrhea
(3 patients, 33.3%), constipation (3 patients, 33.3%), nausea/
vomiting (6 patients, 66.7%), and heartburn (7 patients 77.8%).
Upon EGD, patients with EoD had a median peak duodenal eo-
sinophil count of 38 eos/hpf (min-max 30-139, Q1-Q3 36-45;
Table 2).

Patients were started on 300 mg of dupilumab every week for
their co-occurring EoE, followed by a repeat EGD for histologic
evaluation. Dupilumab treatment course was a median of 36.9
weeks (min-max 6.1-54.9, Q1-Q3 15.9-50.4) for patients with
EoG and 48.7 weeks (min-max 15.1-129.6, Q1-Q3 24.6-53) for
patients with EoD. While on dupilumab, 2 patients (40%) with
EoG and 3 patients (33.3%) with EoD had complete symptom
remission (Table 2). To better characterize symptoms, scores
were assigned to each symptom for each patient at baseline and on
dupilumab. Changes in symptom scores from baseline to on
dupilumab are summarized in Figure 2. No increase in symptom
scores (worsening of symptoms) was noted in any of the 12 pa-
tients. Only 3 patients (25%) had a subset of symptoms without
any change in scores. All other patients had a decrease in symp-
tom scores. Of all 12 patients, only 1 patient reported mild joint
pain, a previously reported adverse event associated with dupi-
lumab (11). No other adverse events could be attributed to
dupilumab.

A subanalysis was performed to identify whether dupilumab
could induce histologic changes in patients with EoG and/or EoD.
From the original 12 patients included in this study, 4 patients did
not have a repeat EGD while on dupilumab. Thus, a total of 8
patients with histologically confirmed EoG and/or EoD who had
arepeat histologic evaluation on dupilumab were included in this
subanalysis (Figure 1).

Within the subanalysis cohort, 2 patients had EoG and EoD, 2
patients had EoG without EoD, and 4 patients had EoD without
EoG (Figure 1). The median age was 35.5 years (min-max
25.4-44.1, Q1-Q3 31.9-39.5), no patients were pediatric, and 6
patients were male (75%). From the included 8 patients, 3 patients
(37.5%) had atopic comorbidities: allergic rhinitis (1 patient,
12.5%), atopic dermatitis (3 patients, 37.5%), and food allergies
(1 patient, 12.5%; Table 1).

At baseline, patients with EoG had a median peak gastric
eosinophil count of 80.5 eos/hpf (min-max 32-150, Q1-Q3
45.5-111), and patients with EoD had a median peak duodenal
eosinophil count of 39 eos/hpf (min-max 30-50, Q1-Q3
37.3-46.3; Table 2). Patients were started on 300 mg of dupilumab
every week. After a median of 30.7 weeks (min-max 15.1-54.9,
Q1-Q3 21-45.8) of dupilumab for patients with EoG and 26.4
weeks (min-max 6.1-54.9, Q1-Q3 41.4) for patients with EoD, a
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46 patients were identified using International
Classifications of Disease, 10" revision code
K52.81 Eosinophilic gastritis or gastroenteritis

\ 4

14 patients with no histologic confirmation of
eosinophilic gastritis or duodenitis.

32 patients had histologic confirmation of
eosinophilic gastritis or duodenitis

A4

20 patients had never been prescribed
dupilumab

12 eosinophilic gastritis or duodenitis patients
had tried dupilumab and were therefore
included in this study. (2 patients had
eosinophilic gastritis and duodenitis, 3
patients had eosinophilic gastritis, and 7
patients had eosinophilic duodenitis)

A4

8 patients had repeat histologic evaluation
while on dupilumab. Therefore, they were
included in a subanalysis. (2 patients had
eosinophilic gastritis and duodenitis, 2 patients
had eosinophilic gastritis, and 4 patients had
eosinophilic duodenitis)

Figure 1. Flowchart of inclusion and exclusion criteria for included patients and for subanalysis.

repeat EGD was performed. The change in peak eosinophil
counts for patients with EoG and EoD at baseline and on dupi-
lumab are summarized in Figure 3. Median peak gastric

(min-max

eosinophil counts for all patients with EoG decreased to 7.5 eos/hpf

0-28, Q1-Q3 1.5-16.8). All 4 patients (100%) experi-

enced histologic remission of EoG. Median peak duodenal

Table 1. Demographic information of all included patients and patients included for subanalysis of histologic effects of dupilumab

Characteristics
Male, n (%)
Age, median (min-max, Q1-Q3)
Pediatric, n (%)
Atopic comorbidity, n (%)
Allergic rhinitis
Asthma
Atopic dermatitis
Food allergies
Eosinophilic esophagitis comorbidity, n (%)
Eosinophilic gastritis and duodenitis, n (%)

Eosinophilic gastritis without duodenitis,
n (%)

Eosinophilic duodenitis, without gastritis,
n (%)

American College of Gastroenterology

All included patients (n = 12)

7 (58.3)
37.1(25.4-58.1, 33.5-44.4)
0(0)
6 (50)
2(16.7)
1(8.3)
4(33.3)
2(16.7)
12 (100)
2(16.7)
3(25)

7 (58.3)

Patients included for subanalysis (n = 8)
6 (75)
35.5(25.4-44.1, 31.9-39.5)
0(0)

3(37.5)

1(12.5)

0(0)

3(37.5)

1(12.5)

8(100)

2(25)

2 (25)

4 (50)
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Table 2. Histoclinical characteristics of all included patients with eosinophilic gastritis and or duodentitis

All included patients with
eosinophilic gastritis at
baseline (n = 5)

111 (32-150, 50-125)

Characteristics

Peak gastric eos/hpf, median
(min—max, Q1-Q3)

Peak duodenal eos/hpf,
median (min-max, Q1-Q3)

Symptoms, n (%)

All included patients with
eosinophilic gastritis on
dupilumab (n = 5)

All included patients with
eosinophilic duodenitis at
baseline (n = 9)

All included patients with
eosinophilic duodenitis on
dupilumab (n = 9)

38 (30-139, 36-45)

Dysphagia 4 (80) 8(88.9) 2(22.2)
Abdominal pain 4 (80) 2 (40) 8(88.9) 4 (44.4)
Bloating/gas 2 (40) 2 (40) 2(22.2) 2(22.2)
Diarrhea 3 (60) 3 (60) 3(33.3) 2(22.2)
Constipation 2 (40) 2 (40) 3(33.3) 1(11.1)
Nausea/vomiting 4 (80) 2 (40) 6 (66.7) 1(11.1)
Heartburn 5 (100) 2 (40) 7(77.8) 2(22.2)
Asymptomatic 0(0) 2 (40) 0(0) 3(33.3)

eosinophil counts for all patients with EoD decreased to 16.5 eos/hpf
(min-max 0-50, Q1-Q3 8-38.5), with 4 patients (66.7%) experi-
encing histologic remission of EoD (Table 2). All patients also ex-
perienced histologic remission of EoE while on dupilumab. Within
this subanalysis cohort, all patients experienced some improvement
in symptoms, including the 2 patients with EoD who did not have
histologic remission with dupilumab (Figure 2).

Of note, 1 patient (patient 6) with EoE and EoG had a 30-mm
antral ulcer upon EGD at baseline. After treatment with dupilu-
mab, a repeat EGD showed that the antral ulcer had decreased in
size to 10 mm in diameter (Figure 4). Another patient (patient 1)
had EoE, EoG, and EoD that was histoclinically unresponsive to
topical corticosteroid, extensive food elimination diet, proton
pump inhibitor, lirentelimab (anti-Siglec-8) therapy, and various
combination therapies. At baseline and on other therapies, he was

reliant on a percutaneous endoscopic gastrostomy tube for 14
years. After starting dupilumab, the patient noted symptom
benefit, and the percutaneous endoscopic gastrostomy tube was
able to be removed. The resulting fistula was closed using 3 he-
mostatic clips on the gastric side, cauterized with silver nitrate,
and closed with tissue-adhesive glue on the cutaneous side. The
patient has since been able to reintroduce foods.

DISCUSSION

Previous literature regarding the use of dupilumab as a treatment
for non-EoE-EGIDs is limited. A recent case series by Patel et al
reported 2 pediatric patients with EGID refractory to standard
treatment (patient 1 with EoE, EoG, and EoD; and patient 2 with
EoE, EoG, EoD, and eosinophilic jejunitis [Eo]]) who were treated
with dupilumab with histoclinical remission except for persistent

Abdominal
pain

Patient Histologically
ID confirmed
eosinophilic
gastrointestinal
disorders

Bloating/gas

Dysphagia

Diarrhea

Nausea/ Heartburn

vomiting

Constipation
Legend

1 EOE, EoG,
EoD
EoE, EoD
EoE, EoG,
EoD
EoE, EoD
EoE, EoG
EoE, EoG
EoE, EoD
EoE, EoD
EoE, EoD
EoE, EoD
EoE, EoG
12 EoE, EoD

N
*

w

2(3|o|=|N|o|an|H

+2
+1
No change
-1
-2

Figure 2. Summary plot of symptom scores before and after dupilumab initiation. Symptoms are reported as “baseline score — on dupilumab score.”
Scores were given based on the following: O = absent, 1 = mild, 2 = moderate, 3 = severe. Shades of orange denote increase in score (worsening of
symptoms), gray denotes no change in score, and shades of green denote decrease in score (improvement of symptoms) from baseline to on dupilumab.
Black indicates that the symptom was absent before and after dupilumab initiation. Patients 1-8 are patients from the subanalysis for histologic effects of
dupilumab. *Indicates patients who did not have histologic remission of EoD with dupilumab. EoE, eosinophilic esophagitis; EoD, eosinophilic duodenitis;

EoG, eosinophilic gastritis.
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Figure 3. Histologic changes in patients included in subanalysis before and after dupilumab initiation. (a) Peak gastric eosinophil counts in patients with
eosinophilic gastritis and (b) peak duodenal eosinophil counts in patients with eosinophilic duodenitis.

Eo] in patient 2. Patel et al (9) also reported a third patient with
EoE and Eo] in which histologic remission was induced with
swallowed steroids and maintained when the patient was
switched to dupilumab monotherapy. Another case report de-
scribed a pediatric patient with EoG, EoD, and eosinophilic colitis
who had clinical benefit with dupilumab, but histology was un-
available (10). Though novel, these case reports describe dupi-
lumab improving symptoms in pediatric patients with EGID, but
have incomplete histologic data, a key feature for identifying re-
mission of EGID. In addition, these studies only report cases
where dupilumab was successful in inducing histologic or clinical
remission of EGID, therefore limiting our understanding of
dupilumab’s effectiveness.

Our study provides preliminary evidence that dupilumab may
be a suitable therapy for inducing histologic and clinical re-
mission of EoG and/or EoD. In our study of 12 patients with EoG
and/or EoD, all patients experienced improvement of their
symptoms, no patients experienced any worsening of symptoms,
and only 3 patients (25%) experienced no change in 1 or more of
their symptoms (Figure 2). On dupilumab, 2 patients with EoG
(40%) and 3 patients with EoD (33.3%) were completely
asymptomatic (Table 2). Our subanalysis of 8 patients with repeat
histologic evaluation on dupilumab showed that median peak
gastric eosinophil counts reduced from 80.5 eos/hpf (min-max
32-150, Q1-Q3 45.5-111) at baseline to 7.5 eos/hpf (min-max
0-28, Q1-Q3 1.5-16.8) while on dupilumab for patients with
EoG and that median peak duodenal eosinophil counts reduced
from 39 eos/hpf (min-max 30-50, Q1-Q3 37.3-46.3) at baseline
to 16.5 eos/hpf (min-max 0-50, Q1-Q3 8-38.5) on dupilumab for

patients with EoD (Figure 3, Table 3). On dupilumab, all 4 pa-
tients (100%) had histologic remission of EoG, and 4 patients
(66.7%) had histologic remission of EoD (Table 3). To our
knowledge, our study is the first to describe dupilumab usage in
adult patients with EoG and/or EoD.

Of interest, the 2 patients with EoD who did not experience
histologic remission (peak duodenal eosinophil count was 45 eos/
hpf at baseline to 45 eos/hpf on dupilumab, and 37 eos/hpf at
baseline to 50 eos/hpf on dupilumab) had improvements in
symptoms. Of these 2 patients, 1 experienced complete clinical
remission, and the other was asymptomatic except for residual
heartburn. This result suggests that clinical symptoms may not
correlate with histologic findings in EoD, which is supported by
previous studies noting a similar dissociation in EoE (12).

Of note, all 12 patients in our cohort had concurrent EoE,
which was in histologic remission while on dupilumab. There-
fore, dupilumab may be a good option for patients with EGID
involving multiple parts of the gastrointestinal tract. However, it
is also possible that dupilumab may only induce histologic re-
mission of EoG and/or EoD in patients with concurrent EoE.

There are currently 2 clinical trials investigating the safety and
efficacy of dupilumab in patients with EoG and/or EoD registered
on ClinicalTrials.gov (NCT03678545, NCT05831176). Our pre-
liminary results suggest that these trials may find favorable results
supporting that dupilumab is safe and effective for inducing re-
mission in patients with EoG and/or EoD.

Limitations include the completeness of the medical record,
small sample size, and a single site, retrospective design, which
precluded us from performing a more complete analysis. For

Figure 4. Endoscopic view of (a) a 30-mm antral ulcer in patient 6 at baseline and (b) a 10-mm antral ulcer in patient 6 after dupilumab initiation.
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Table 3. Histoclinical characteristic of subanalysis patients with eosinophilic gastritis and/or duodenitis who had repeat histologic

evaluation at baseline and on dupilumab

Eosinophilic gastritis
subanalysis patients at
baseline (n = 4)

80.5 (32-150, 45.5-111)

Characteristics

Peak gastric eos/hpf, median
(min-max, Q1-Q3)

Peak duodenal eos/hpf,
median (min-max, Q1-Q3)

Eosinophilic gastritis
subanalysis patients on
dupilumab (n = 4)

7.5(0-28, 1.5-16.8)

Eosinophilic duodenitis
subanalysis patients at
baseline (n = 6)

Eosinophilic duodenitis
subanalysis patients on
dupilumab (n = 6)

39 (30-50, 37.3-46.3) 16.5 (0-50, 8-38.5)

Histologic remission on 4 (100) 4 (66.7)

dupilumab, n (%)

Symptoms, n (%)
Dysphagia 3(75) 5(83.3) 1(16.7)
Abdominal pain 4 (100) 2 (50) 6 (100) 3 (50)
Bloating/gas 2 (50) 2 (50) 2(33.3) 2(33.3)
Diarrhea 3(75) 3(75) 3 (50) 2(33.3)
Constipation 2 (50) 2(33.3) 0(0)
Nausea/vomiting 4 (100) 2 (50) 5(83.3) 1(16.7)
Heartburn 4 (100) 2 (50) 5(83.3) 2(33.3)
Asymptomatic 0(0) 1 (25) 0(0) 1(16.7)

example, we were also unable to reliably abstract endoscopic or
other histologic features other than mucosal eosinophilia (such as
degranulated or intraepithelial eosinophils, eosinophil glands or
crypt abscesses, epithelial degeneration or regeneration, foveolar
or crypt hyperplasia, small bowel villous atrophy, and other
previously noted changes in EoG/EoD (13)) in a systematic
manner. In addition, previous work studying the natural history
of non-EoE-EGIDs found spontaneous remission in approxi-
mately 40% of cases (14). Therefore, we cannot preclude the
possibility that a subset of our patients experienced spontaneous
remission of their EoG and/or EoD, rather than remission being
induced by dupilumab. Future prospective work investigating the
efficacy of dupilumab in treating the histoclinical characteristics
of non-EoE-EGIDs should be compared against a placebo group
to account for the possibility of spontaneous remission.
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Study Highlights
WHAT IS KNOWN

\/ Current treatment options for noneosinophilic esophagitis
eosinophilic gastrointestinal disorders (non-EoE-EGIDs) are
limited.

\/ Previously, dupilumab was shown to improve non-EoE-
EGIDs.

WHAT IS NEW HERE

\/ Dupilumab improved symptoms in all patients with
eosinophilic gastritis and/or eosinophilic duodenitis, and
induced histologic remission in a large proportion of patients.

/ Dupilumab was effective in patients refractory to other
treatment options, including lirentelimab.
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