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Abstract
Eosinophilic enteritis (EoN) is associated with an eosinophilic infiltrate confined to the small intestine, but treatment 
options other than diet and corticosteroid therapy are scarce. There is only one report of the use of dupilumab for eosino-
philic gastrointestinal disease, involving three pediatric patients. We report a case of successful induction of remission with 
dupilumab in a 53 year-old female patient with steroid-dependent EoN. The patient presented to the emergency room with 
uncontrollable abdominal pain and CT revealed a thickened ileal wall and small amount of ascites. Despite no abnormalities 
on endoscopy, histological examination revealed numerous eosinophilic infiltrates (> 100/HPF) and degranulation in the 
ileal lamina propria, diagnosing the patient with EoN. The patient achieved clinical remission with prednisolone, but EoN 
relapsed during tapering. Long-term steroid therapy was inappropriate due to mandibular osteomyelitis and osteoporosis, and 
she was switched to 9 mg budesonide, an intestine-soluble topical steroid without effect. Dupilumab administration resulted 
in resolution of abdominal pain, and remission was maintained after discontinuation of budesonide. Histological remission 
was confirmed 2 months after dupilumab administration. This is the first report of remission induced and maintained with 
dupilumab in an adult patient with EoN.
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Abbreviations
EGID	� Eosinophilic gastrointestinal disease
EoE	� Eosinophilic esophagitis
EoN	� Eosinophilic enteritis
Non-EoE EGID	� EGID distal to the esophagus
NSAIDs	� Non-steroidal anti-inflammatory drugs
TARC​	� Thymus- and activation-regulated 

chemokine

Introduction

Eosinophilic gastrointestinal disease (EGID) is a chronic 
allergic disease with eosinophilic inflammation of the gas-
trointestinal tract, and EGID confined to the small intestine 

is defined as eosinophilic enteritis (EoN) [1, 2]. The prev-
alence of eosinophilic gastroenteritis in adults is rare at 
5.1/100.000 [3] and unlike eosinophilic esophagitis (EoE), 
for which guidelines have been established, the clinical man-
agement of distal esophageal EGID (non-EoE EGID) is not 
well established. Natural history of EGID progression was 
reported to be classified into 3 groups: single flare, recurring 
course, and continuous course [4]. Thus far, only diet and 
corticosteroid therapy have been the first choice, and a long-
term strategy for EGID with recurring or continuous course 
has not yet been established [1, 5]. There are only a few case 
reports of treatment with budesonide and some biologics, 
and so far they are only one of the treatment options [1, 4, 5]. 
In addition, there is only one report to date on dupilumab for 
EGID in three pediatric patients [6]. We report here a case 
of an adult EoN patient with severe asthma who was treated 
with dupilumab in addition to budesonide and was able to 
induce and maintain remission.
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Case presentation

A 53 year-old woman who had been experiencing abdominal 
pain several times a year for the past 10 years and had been 
diagnosed with irritable bowel syndrome was brought to 
the emergency room with uncontrolled abdominal pain with 

bloating. She had refractory asthma, was a regular inhaled 
corticosteroids user, and had a history of mepolizumab use 
and anaphylaxis with non-steroidal anti-inflammatory drugs 
(NSAIDs). According to our history interview, the patient 
had a long history of refractory asthma and abdominal 
symptoms, but there was no apparent association between 
exacerbations of both diseases. On arrival at the hospital, 
blood samples revealed increased eosinophils and elevated 
thymus- and activation-regulated chemokine (TARC) 
(Table 1), and CT showed thickening of the ileum wall and 
pelvic ascites (Fig. 1A, B). The patient developed anaphy-
lactic shock due to acetaminophen administered in the emer-
gency room, and pentazocine was used as an analgesic under 
inpatient management. Although upper and lower gastroin-
testinal endoscopy showed no abnormality including in the 
ileum (Fig. 1C), histological examination revealed massive 
infiltration (> 100/HPF) and degranulation of eosinophils 
mainly in the lamina propria of the ileum (Fig. 1D, E, F), 
secondary hypereosinophilia including infection was ruled 
out, and a patient was diagnosed as EoN. While neither the 
double-balloon endoscope nor the capsule endoscope was 
available, 50 cm from the terminal ileum to the oral side was 
observed, showing normal endoscopic findings and numer-
ous eosinophils infiltrating the tissue. There was no or only 
small amounts of eosinophil infiltrates of the esophagus, 
stomach, duodenum, and colon. Prednisolone 1 mg/kg and 
montelukast resulted in clinical remission with resolution 
of abdominal pain within 1 week. In addition, eosinophil 
count and TARC normalized, and ileal wall thickening and 
ascites disappeared on CT. Thereafter, prednisolone was 
then tapered over 8 weeks, but when tapered from 7 to 6 mg, 
uncontrolled pain returned. CT showed edema of the ileum 
wall and a small amount of ascites, and while the endoscopic 
findings were normal, numerous eosinophils infiltrated 
ileum, leading to the diagnosis of EoN recurrence. Since 
long-term steroid administration was inappropriate due to 

Table 1   Blood test results at diagnosis of EoN

EoN eosinophilic enteritis, WBC white blood cell, RBC red blood 
cell, PT prothrombin time, APTT activated partial thromboplastin 
time, ESR erythrocyte sedimentation rate, CRP C-reactive protein, 
AST aspartate aminotransferase, ALT alanine aminotransferase, LDH 
lactate dehydrogenase, ALP alkaline phosphatase, GGT​ gamma-gluta-
myl transferase, CPK creatine phosphokinase, BUN blood urea nitro-
gen, IgE Immunoglobulin E, TARC​ thymus- and activation-regulated 
chemokine, CEA carcinoembryonic antigen, CA19-9 carbohydrate 
antigen 19–9, CA125 carbohydrate antigen 125, T-SPOT.TB a type of 
ELISpot assay used for tuberculosis diagnosis

Blood test

WBC 6800 /μL Total bilirubin 1.2 mg/dL
Neutrophil 51.4 % AST 15 IU/L
Eosinophil 13.1 % ALT 10 IU/L
Basophil 0.5 % LDH 187 IU/L
Monocyte 6.7 % ALP 63 IU/L
Lymphocyte 28.3 % GGT​ 18 IU/L
RBC 446 10^4/μL CPK 38 IU/L
Hemoglobin 15.5 g/dL BUN 9.2 mg/dL
Platelet 34.0 10^4/μL Creatinine 0.6 mg/dL
PT 94 % IgE 870 ng/mL
PT-INR 1.03 TARC​ 996 pg/mL
APTT 30 s CEA 3.0 ng/mL
ESR 10 mm/h CA19-9 3.4 IU/mL
CRP 0.05 mg/dL CA125 8.0 IU/mL
Total protein 6.4 g/dL T-SPOT.TB (–)
Albumin 3.9 g/dL

Fig. 1   Images at the time of 
EoN diagnosis. a, b CT shows 
ileal wall edema (red arrow) and 
small amount of ascites (white 
arrow). c Endoscopy shows 
no erosions or ulcers in the 
small intestine. d–f Hematoxy-
lin–eosin (HE) staining shows 
numerous eosinophils infiltrate 
mainly in mucosal intrinsic 
layer. d Low magnification. e 
High magnification (eosinophil 
count > 100/HPF). f Degranula-
tion of eosinophils is observed. 
Abbreviations: EoN eosino-
philic enteritis, HPF high-
power field
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the history of mandibular osteomyelitis and osteoporosis, 
prednisolone was discontinued, and 9 mg budesonide, an 
intestinal local steroid, was used to induce remission (Fig. 2, 
day 1). The patient kept taking montelukast after relaps-
ing. Nevertheless, the abdominal pain did not improve after 
starting budesonide, and the eosinophils increased further 
(Fig. 2, day 10). Because of poor therapeutic response to 
budesonide and refractory asthma, dupilumab was addi-
tionally administered (Fig. 2, day13). We also offered the 
patient mepolizumab as a treatment option, but the patient 
preferred dupilumab because of a history of discontinua-
tion without symptom improvement by mepolizumab for 
asthma. Abdominal pain resolved 1 week after dupilumab 
administration (Fig. 2, day20), and the patient achieved clin-
ical resolution thereafter. Eosinophils and TARC gradually 
decreased to normal values (Fig. 2). The patient then self-
injected dupilumab 300 mg every 2 weeks, and budesonide 
was continued at 9 mg for 8 weeks, then tapered to 6 mg, 
3 mg every 2 weeks, and discontinued (Fig. 2). Two months 
after treatment with dupilumab (Fig. 2, day83), endoscopy 
was performed and histological remission was confirmed 
(Fig. 3). The patient continued to receive dupilumab and had 
no relapse until 6 months after initiation.

Discussion

The symptoms of EGID are often non-specific and vary 
depending on the intestinal tract involved and the extent 
of eosinophilic inflammation (mucosal, muscular, serosal 

pattern, etc.) [1], making the diagnosis difficult and easily 
overlooked. Therefore, an accurate diagnosis is usually made 
several years after the initial symptoms, and this patient 
also had 10 years elapsed between the first symptoms and 
diagnosis, although the exact timing of onset is unknown. 
It is agreed that a definitive diagnosis requires 1. recurrent 
gastrointestinal symptoms, 2. increased eosinophils for 

Fig. 2   Progress chart of symptoms and laboratory data from EoN 
treatment. On day 1, prednisolone 6 mg was discontinued and bude-
sonide 9 mg was started. The patient had a history of anaphylaxis to 
acetaminophen and NSAIDs and was on frequent intravenous pen-
tazocine administration, but pain control was poor. The pain did not 
improve until day 10, and the eosinophil count increased. 600  mg 
of dupilumab was administered for the first time on day 13, and the 
abdominal pain slightly improved from day 15 and completely disap-

peared on day 20. Eosinophil counts and TARC levels also peaked 
around the time of dupilumab administration and then declined and 
normalized. The patient has been receiving subcutaneous injections 
of 300 mg of dupilumab every 2 weeks, and her symptoms have com-
pletely resolved since then. Abbreviations: EoN eosinophilic enteritis, 
NSAIDs non-steroidal anti-inflammatory drugs, TARC​ thymus- and 
activation-regulated chemokine, NRS numerical rating scale

Fig. 3   Images in remission after 2 months of dupilumab treatment. a, 
b CT showed disappearance of ileal wall edema and ascites. c Endos-
copy showed normal ileal mucosa. d Ileal tissue showed only a few 
eosinophils (eosinophil count < 5/HPF). Abbreviation: HPF high-
power field
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high-power field in biopsy specimens, and 3. absence of 
secondary causes of gastrointestinal eosinophilia [7], and 
this patient met all criteria. CT findings of EGID have been 
reported to include wall thickening, polyps, ulcers, stenosis, 
ascites, and lymphadenopathy, all of which are non-specific 
changes [8]. Endoscopic findings have been reported to 
include erythema, edema, white spots, localized erosions, 
ulcers, thickened folds, polyps, nodules, and friability, which 
may appear normal or non-specific [9]. The patient presented 
with abdominal pain and bloating, numerous eosinophils 
infiltrated from the lamina propria to the submucosa, despite 
lack of specific findings on endoscopy, and a thickened wall 
of the ileum and a small amount of ascites accumulation on 
CT, suggesting a serosal type with eosinophil infiltration 
of the entire intestinal wall [1, 9]. Patients with functional 
gastrointestinal disorder were reported to display duodenal 
mild inflammation including eosinophils associated with 
the abdominal symptoms [10, 11]. In this case, there were 
numerous eosinophilic infiltrates in the ileum, but almost 
no eosinophils in other regions, including the duodenum.

While no validated guidelines exist for the clinical man-
agement of patients with non-EoE EGID, first-line treatment 
is diet and corticosteroid therapy [1]. Corticosteroids are 
indicated in severe cases and in cases that are refractory to 
dietary therapy, and clinical remissions of 50% to 90% have 
been reported [7]. Approximately 20% of EGID patients are 
corticosteroid dependent [1], in which case the efficacy of 
low-dose prednisolone (5–10 mg daily) and budesonide has 
been reported from a few case reports [4, 7, 12, 13]. Bude-
sonide has high local glucocorticoid activity but minimal 
systemic side effects due to hepatic initial metabolism, and 
the recommended dose is 9 mg/day, then tapering to 6 mg/
day and finally to 3 mg/day as maintenance therapy [12, 
13]. Montelukast has also been suggested to be useful in 
adults and children with eosinophilic gastroenteritis and 
duodenal eosinophils [14, 15]. In addition to montelukast, 
antihistamines and suplatast tosilate have been reported to 
be effective in reducing or discontinuing systemic steroids 
[16, 17]. The patient was steroid dependent, but already on 
montelukast and levocetirizine hydrochloride, suggesting no 
steroid withdrawal effect of these drugs in the present case. 
In addition, the patient declined to perform food elimination. 
Considering the risks of long-term systemic administration 
of steroids (mandibular osteomyelitis and osteoporosis), 
budesonide 9 mg was administered at the time of relapse. 
However, the severe abdominal pain did not improve at all 
after 10 days of budesonide administration, and the patient 
requested intensification of treatment, so another treatment 
was considered.

While the pathogenesis of EGID is only partially under-
stood, recent studies have demonstrated that Th2 cytokines 
(IL-4, IL-5, IL-13) and chemokines (eotaxin1, eotaxin3, 

α4β7 integrin) are involved in the pathogenesis of EGID 
[1]. TARC is a Th2 chemokine and is often elevated in 
patients with active atopic dermatitis and asthma. In a 
recent study, TARC has been reported to be useful for the 
diagnosis of eosinophilic gastritis and help monitor disease 
activity [18]. Despite the lack of reports on the usefulness 
of TARC in diagnosing EoN and assessing disease activity, 
in the present case, TARC reflected the disease activity of 
EoN. Dupilumab is a monoclonal antibody that blocks the 
downstream signals of IL-4 and IL-13 and is FDA approved 
for the treatment of moderate to severe atopic dermatitis 
and asthma or chronic rhinosinusitis with nasal polyps [19]. 
Dupilumab was shown in a recent phase III randomized con-
trolled trial to effectively reduce disease activity and symp-
toms in EoE compared to placebo [20]. In addition, a recent 
case series reported on the therapeutic efficacy of dupilumab 
in three pediatric Non-EoE EGID patients with severe atopic 
dermatitis and severe asthma [6]. All patients were ster-
oid dependent or refractory to existing therapy, including 
budesonide and systemic steroids, dupilumab was selected 
as the other treatment option and showed improvement in 
symptoms and histological eosinophilic infiltration [6]. The 
present adult patient also had similarly severe asthma, and 
dupilumab was effective in induction and long-term mainte-
nance of remission in steroid-dependent EoN. In the present 
case, the patient had a long history of refractory asthma and 
abdominal symptoms, but there was no apparent association 
between exacerbations of both diseases. Therefore, we obtain 
ethics review board approval before prescribing dupilumab 
for EGID. The TRAVERSE study suggests safety and effi-
cacy of dupilumab in adult patients with moderate to severe 
asthma for 148 weeks [21]. The patient has had no adverse 
events of note to date and will continue treatment with cau-
tion regarding efficacy and adverse events. A phase II clini-
cal trial (NCT03678545) evaluating the use of dupilumab in 
eosinophilic gastritis patients aged 12–70 years is ongoing 
and is expected to be reported in the future.

This is the first report of an adult patient with EoN who 
was steroid dependent and unable to achieve induction of 
remission with budesonide, but who achieved induction 
of remission and long-term maintenance with dupilumab. 
This report is very valuable in considering treatment 
options for patients with EGID who are refractory to 
existing dietary and steroid therapies. Accumulation of 
knowledge on efficacy and safety of biologics, including 
dupilumab, for refractory EGID is necessary for the future.
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