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Abstract:

Objective The impact of Helicobacter pylori infection on gastric endoscopic findings in non-eosinophilic
esophagitis eosinophilic gastrointestinal diseases (non-EoE EGIDs) remains unclear. This study investigated
the influence of H. pylori infection on the prevalence and distribution of gastric lesions.

Methods The details of 75 patients diagnosed with non-EoE EGIDs were retrospectively reviewed. Of the
56 patients with a definitive diagnosis according to the Japanese criteria (any GI tract; >20 eosinophils/high-
power field), 25 patients with pathologic gastric eosinophilic infiltration (EI) (gastric EI; 230 eosinophils/high
power field) were investigated in detail. The prevalence and distribution of gastric endoscopy findings were
assessed according to the gastric mucosal atrophy status, an indicator of H. pylori infection.

Results Erythema (76%) was the most common finding in the gastric El-positive group, followed by ero-
sions (36%), ulcers (28%), ulcer scars (28%), and edema (24%). None of these lesions differed significantly
in frequency between the patients with and without gastric atrophy. When erosions, ulcers, and ulcer scars
were unified, they were slightly more common in the gastric bodies of patients with gastric atrophy than
those without gastric atrophy; however, no preferential site was found in those without gastric atrophy. We
identified six patients with active gastric ulcers, and half had large, deep ulcers with marginal swelling/irregu-
larity.

Conclusion Gastric endoscopy findings in non-EoE EGIDs with gastric EI were evenly observed in the
stomach, with no specific trend in frequency or distribution depending on atrophic gastritis, an indicator of
H. pylori infection. Gastric ulcers in patients with non-EoE EGIDs should be considered in the differential
diagnosis of idiopathic peptic ulcers.
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Introduction

Eosinophilic gastrointestinal diseases (EGIDs) are chronic
and refractory inflammatory conditions that are T helper 2
(Th2) cell-mediated and are characterized by intense eosino-
philic infiltration (EI) and consequent dysfunction of the
gastrointestinal (GI) tract. EGIDs are conventionally classi-
fied as eosinophilic esophagitis (EoE), in which eosinophilic
inflammation is limited to the esophagus, or eosinophilic
gastroenteritis (EGE), in which the gastrointestinal tract is
broadly affected, irrespective of esophageal involvement (1).
A new term, “non-EoE EGIDs,” has been proposed for
EGE, which is now subclassified into eosinophilic gastritis
(EoG), eosinophilic enteritis (EoN), and eosinophilic colitis
(EoC) according to the affected GI site (2).

Histological documentation of pathological EI in the GI
tract is essential for the definitive diagnosis of EGIDs (1).
Some characteristic endoscopic findings, such as edema,
rings, white exudates, furrows, and strictures, are associated
with EoE and influence endoscopists’ decision to perform
esophageal biopsies (3, 4). In contrast, endoscopic findings
in non-EoE EGIDs are nonspecific throughout the GI
tract (5-9). While most patients with EoE have at least one
endoscopic abnormality (10, 11), 40-80% of patients with
non-EoE EGIDs have been reported to have no abnormal
findings on endoscopy (7, 8, 11). In addition, non-EoE
EGIDs are rare, making endoscopists unlikely to suspect
their occurrence or obtain biopsies (12).

Helicobacter pylori infection is closely associated with
various diseases, such as chronic gastritis, peptic ulcers,
mucosa-associated lymphoid tissue lymphoma, and gastric
cancer (13). H. pylori and its induced gastritis can influence
the severity and topography of gastric ulcers (14-17), portal
hypertensive gastropathy (18, 19), and gastric fundic gland
polyps or adenomas in familial adenomatous polyposis (20).
However, the impact of H. pylori infection on gastric endo-
scopic findings in non-EoE EGIDs remains unclear.

Identifying and characterizing common endoscopic find-
ings in non-EoE EGIDs will increase clinical awareness and
inform gastroenterologists of subsequent definitive proce-
dures. We therefore investigated whether or not H. pylori in-
fection influences the prevalence and distribution of gastric
endoscopic findings in patients with non-EoE EGIDs.

Materials and Methods

This multicenter retrospective survey included 10 institu-
tions. First, we collected the clinical information, endoscopy
findings, images, and biopsy results of patients diagnosed
with non-EoE EGIDs at each institution. Details such as the
age, sex, body mass index, alcohol consumption, comorbid
allergic diseases, GI symptoms, duration of non-EoE EGIDs,
results of blood tests, serum anti-H. pylori antibodies, his-
tory of H. pylori eradication, number of gastric biopsies,
gastric eosinophil count, other GI tract eosinophil counts,

and medications were obtained. Gastric endoscopy images
were also collected at the first diagnosis or at the point of
highest disease activity for each patient from each institu-
tion.

Fig. 1 illustrates the patient selection process used in this
study. A total of 75 enrolled patients were carefully re-
examined based on the practical guidelines proposed by the
EGID research group of the Ministry of Health, Labour and
Welfare in Japan (21). For the definitive diagnosis of non-
EoE EGIDs, guidelines require pathologic eosinophilia in
the GI tract, defined as >20 eosinophils per high-power field
(eos/HPF) (21). Consequently, 11 patients were excluded be-
cause of secondary GI tract eosinophilia (n=6), failure to
meet the diagnostic criteria (n=2), duplicate registration (n=
2), or a lack of endoscopic images (n=1). Seven patients
were excluded from any group because they either did not
undergo gastric biopsies or had unknown peak counts of in-
filtrating eosinophils. To more strictly define pathologic gas-
tric EI in this study, we used a histologic criterion of 230
eos/HPF in gastric biopsies (22). Finally, the 56 patients
were divided into 2 groups: the gastric El-positive group (2
30 eos/HPF, n=25) and the gastric El-negative group (<30
eos/HPF, n=31) (Fig. 1).

We compared the prevalence and distribution of gastric
endoscopic findings in the gastric El-positive group accord-
ing to the presence or absence of gastric mucosal atrophy,
an indicator of H. pylori infection. Endoscopic lesions such
as erythema, erosions, ulcers, ulcer scars, granular/cracked
mucosa, and discoloration were identified with reference to
a recent report by Fujiwara et al. (23). Figs. 2-4 show repre-
sentative images of our cases. These lesions were also cap-
tured according to their specific location in the stomach (an-
trum, body, and both antrum and body). The gastric angle
was included in the body. Mucosal defects <5 mm in diame-
ter and those 25 mm in diameter were described as erosions
and ulcers, respectively. Gastric mucosal atrophy was endo-
scopically assessed using the Kimura-Takemoto classifica-
tion system. Mucosal atrophy was defined as positive if the
lesion was classified as >C-2 and negative if it was classi-
fied as <C-1 (24).

All endoscopy images, including those for assessing gas-
tric atrophy, were reviewed by three endoscopists board-
certified by the Japanese Gastroenterological Endoscopy So-
ciety (N.M., Y.A., and Y.S.). When a discrepancy occurred, a
final decision was made by consensus among the three en-
doscopists. This study was approved by the ethics committee
of Yamagata University (approval no. 2021-57) and the eth-
ics committee of each participating institution and was con-
ducted in accordance with the Declaration of Helsinki.

Statistical analyses

Data are presented as medians with interquartile ranges
(IQR) or as numbers with percentages. For comparisons be-
tween two independent groups, continuous variables were
analyzed using Wilcoxon’s rank-sum test, and categorical
variables were analyzed using the chi-square test or Fisher’s
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Figure 1.

Flowchart showing patients eligible for this study. Non-EoE EGIDs: non-eosinophilic

esophagitis eosinophilic gastrointestinal diseases, EGD: esophagogastroduodenoscopy, EI: eosino-

philic infiltration

exact probability test. All statistical analyses were performed
using the JMP® software program, version 14.1.0 (SAS In-
stitute, Cary, USA). Statistical significance was set at p<
0.05.

Results

Clinical profiles of the patients investigated

Table 1 shows the basic clinical profiles of the 56 patients
with non-EoE EGIDs, consisting of 31 gastric El-negative
and 25 gastric El-positive patients.

The age at the first diagnosis was significantly older in
the gastric El-positive group than in the gastric El-negative
group (median, 55 vs. 46 years old, p=0.03). No significant
differences between the two groups were found in the men-
to-women ratio, body mass index, alcohol consumption,
time from symptom onset to the diagnosis, presence of aller-
gic conditions, GI symptoms, ascites, or blood test results.
Serum H. pylori antibody results were available for fewer
than half of the patients in both groups, most of whom
tested negative for H. pylori. The history of H. pylori eradi-
cation in many patients is unknown. The number of gastric
biopsies (median, 3 vs. 2; p=0.02) and gastric eosinophil
count (median, 71 vs. 12 eos/HPF; p<0.0001) were signifi-
cantly higher in the gastric El-positive group than in the
gastric El-negative group.

Eosinophil infiltration at other GI sites in gastric EI-

positive and El-negative patients is shown in Supplementary
material 1. Eleven (35%) of the 31 gastric El-negative pa-
tients had gastric EI of 220 eos/HPF but <30 eos/HPF. Of
the remaining 20 patients with gastric EI of <20 eos/HPF,
14 (70%), 7 (35%), and 13 (65%) had eosinophil infiltration
of 220 eos/HPF in the duodenum, ileum, and colon, respec-
tively. The gastric El-positive group received proton pump
inhibitor therapy significantly more commonly than the gas-
tric El-negative group (Supplementary material 2). The ad-
ministration of other medications, such as systemic corti-
costeroids, topical corticosteroids, and anti-allergic agents,
was not markedly different between the two groups. There
were no users of non-steroidal anti-inflammatory drugs
(NSAIDs) in either group.

Gastric endoscopy findings

Table 2 shows the prevalence of gastric endoscopy find-
ings and compares them between the gastric El-positive and
El-negative groups. Erythema (76%) was the most common
finding in the gastric El-positive group, followed by ero-
sions (36%), ulcers (28%), ulcer scars (28%), and edema
(24%). Erosions, ulcers, and ulcer scars were more frequent
in the gastric El-positive group than in the gastric EI-
negative group, but the difference was not statistically sig-
nificant. When these 3 findings were combined, a statisti-
cally significant difference was observed between the 2
groups (p=0.04). One patient with gastric ulcer in the gastric
El-positive group, who was not endoscopically evaluable for
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Figure 2. Representative images of erythema on endoscopy. Spot lesions or patchy red areas were

visible. (a) Patchy redness in the lesser curvature of the gastric body; (b, ¢) spot lesions or patchy red
areas in the antrum; (d) patchy redness in the anterior wall of the gastric body.

gastric atrophy, was excluded from the subsequent analysis.

Fig. 5 depicts the prevalence of gastric endoscopic find-
ings in the El-positive group (n=24) based on the presence
or absence of gastric atrophy. There was also no significant
difference between the two groups (positive vs. negative mu-
cosal atrophy) in other endoscopic findings such as erosions,
ulcers, ulcer scars, discoloration, edema, and granular/
cracked mucosa. For ease of reporting, we combined ero-
sions, ulcers, and ulcer scars as a single entity. Fig. 6 shows
the prevalence of endoscopy findings according to the pres-
ence or absence of gastric atrophy and location of the lesion
in the stomach. Erythema was less common in the antrum of
patients without gastric mucosal atrophy than in those with
atrophy; however, there was no significant difference be-
tween the two groups (Fig. 6a). Erosions, ulcers, and ulcer
scars were observed in approximately half of the patients in
both the groups (Fig. 6b). These lesions were commonly
found in the gastric body of patients with atrophy, but the
difference was not statistically significant. Patients without
gastric mucosal atrophy displayed an even distribution of the
lesions throughout the stomach.

Morphological features of active gastric ulcers

In addition, we examined the morphological features of
active gastric ulcers in six patients (four gastric atrophy-
positive and two gastric atrophy-negative). Our findings and
those of previously reported cases are summarized in Ta-
ble 3. We reviewed six published studies describing the lo-
cation and morphology of gastric ulcers in patients with

non-EoE EGIDs. Generally, ulcers are multiple and vary in
size and depth. Most ulcers larger than 2 cm in diameter
have been reported to be deep and have an irregular outline
with submucosal marginal swelling. In our study, large ul-
cers (>2 cm) occurred predominantly in the gastric body;
however, no preferential location was observed when previ-
ous reports were considered. Five of the six patients had
negative results for serum H. pylori antibody or post-
eradication status. There were no cases of non-EoE EGIDs
complicated by active bleeding.

Discussion

In this study, we investigated the characteristics of gastric
endoscopy findings in non-EoE EGIDs with pathologic
eosinophilic infiltration in the stomach as well as their dis-
tribution and association with H. pylori infection. As previ-
ously reported (5-8, 23, 25), we noted various nonspecific
endoscopic findings in the stomach, including erythema,
erosion, ulcers, ulcer scars, discoloration, edema, and granu-
lar/cracked mucosa.

In our cohort, erythema was the most common finding
(76%), followed by erosion (36%), ulcers (25%), and scars
(28%). This is similar to the findings of two recent reports
investigating gastric endoscopy findings in EoG (23, 26). A
single-center retrospective study of 18 patients with EoG
(defined as >20 eos/HPF) conducted in Japan showed that
erythema was present in 72% of cases, erosions in 28%, and
ulcers in 39% (23). Furthermore, a multicenter prospective
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Figure 3. Representative images of erosions and ulcers. (a, b) Multiple irregular erosions in the

lower body; (c) shallow ulcer in the greater curvature of the gastric body; (d) multiple irregular and
deep ulcers in the upper body; (e) close-up image of multiple ulcers shown in (d); (f) gastric ulcer with
slightly swollen margins in the lower body; (g) deep ulcer in the angle; (h) multiple, shallow and ir-
regular ulcers in the lower body; and (i) retrograde image of multiple ulcers shown in (h).

study carried out in the United States demonstrated that
erythema was present in 72% of 65 patients with EoG (de-
fined as >30 eos/HPF), while erosions or ulcers were found
in 46% of patients (26). In Japan, eosinophilic infiltration in
the GI tract above 20 eos/HPF has been adopted for the di-
agnosis of non-EoE EGIDs in the practical guidelines pro-
posed by the EGID research group of the Ministry of
Health, Labour and Welfare (21). In the present study, how-
ever, we set a stricter cutoff value for gastric EI of 230 eos/
HPF (22). Our results showed that mucosal injury findings,
including erosions, ulcers, and ulcer scars, were significantly
more common in the gastric El-positive group than in the
gastric El-negative group, suggesting the appropriateness of
the threshold for pathologic gastric EI (230 eos/HPF) used
in this study. This could also be attributed to the signifi-
cantly higher number of gastric biopsies in the gastric El+
group.

Some reports have suggested that H. pylori infection or
H. pylori-induced gastritis potentially modifies the endo-
scopic features of several conditions. An inverse relationship

between the degree of vascular dilatation and H. pylori colo-
nization in portal hypertensive gastropathy has been demon-
strated, presumably because of mucosal hypoxia and vascu-
lar congestion (18). NSAIDs increase the risk of gastric ul-
cers in the lesser curvature, whereas H. pylori infection does
so in the greater curvature (14). In addition, NSAIDs or
low-dose aspirin induce mucosa injuries that are predisposed
to occur in the antrum in the absence of H. pylori infection,
with most shifting to the gastric body in the presence of
concomitant H. pylori infection (15, 27-29). lijima et al. re-
ported that low-dose aspirin-induced gastropathy was pre-
dominant in the antrum of H. pylori-negative and H. pylori-
positive gastric acid non-hyposecretors but was common in
the body and fundus of H. pylori-positive gastric acid hy-
posecretors (16). Another study reported that H. pylori in-
fection suppressed the development of fundic gland polyps
in familial adenomatous polyposis but strongly promoted the
development of gastric adenoma, especially in the presence
of adenomatous polyposis coli mutations (20). However, no
study has addressed the association between H. pylori infec-
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Figure 4. Representative images of edema, discoloration, and granular/cracked mucosa. Edema-

tous lesions in the (a) antrum and (b) body; (¢, d) discoloration in the body; (e) granular mucosa in the

lower body; and (f) cracked mucosa in the antrum.

tion and the characteristics of gastric lesions in non-EoE-
EGID patients.

Unfortunately, many of our patients were not fully as-
sessed for H. pylori infection and eradication status; thus,
we used the presence of mucosal atrophy on endoscopy as a
surrogate indicator of infection (24). The prevalence of each
endoscopy finding did not differ significantly between pa-
tients with and without gastric atrophy. In addition, the lo-
calization of erythema within the stomach was not signifi-
cantly different between the two groups. For erosions, ul-
cers, and ulcer scars, there was a slight predilection for the
gastric body in patients with gastric atrophy. However, no
preferential site was found in those without gastric atrophy.
This is consistent with two Japanese case series results that
showed a comparable prevalence and degree of histological
eosinophilic inflammation between the antrum and gastric
body in non-EoE EGIDs (23, 25). In contrast, a recent mul-
ticenter cohort study from the United States revealed a sub-
stantially higher frequency and severity of gastric lesions in
the antrum than in the body or fundus, with anatomical and
functional differences or duodenal-gastric reflux hypotheti-
cally discussed as the underlying mechanisms (26). Racial
differences, gastric acid secretory function, dietary habits,
and environmental factors may also have contributed to this
discrepancy.

Non-EoE EGID-related ulcers are an important considera-
tion for the differential diagnosis of non-H. pylori and non-
NSAID ulcers. A recent report showed that non-EoE EGID-
related ulcers account for approximately 10% of non-H. py-
lori and non-NSAID ulcers in the Korean pediatric popula-
tion (30). Peptic ulcers without secondary causes, such as

non-EoE EGIDs, inflammatory bowel diseases, Zollinger-
Ellison syndrome, or severe physical/psychological stress,
are defined as idiopathic ulcers (IPUs), the proportion of
which has been increasing (31). IPUs include gastric and
duodenal ulcers, with the former accounting for 70-90% of
cases (32-34). They have been reported to occur preferen-
tially in the gastric antrum with swelling of the ulcer mar-
gin (17, 34-37) and are characterized by being refractory
and easily recurrent (33, 38); in contrast, based on previous
reports, including our present study, half of the active gastric
ulcers in non-EoE EGIDs had large, deep, or multiple ulcers
with  swollen and (Table 3,
Fig. 3) (23, 39-43). Animal models of experimental ulcers or
tissues from patients with perforated gastric ulcers have
shown that eosinophils play a critical role in ulcer aggrava-
tion (44, 45). Indeed, two previous studies reported that in-
tense transmural EI was demonstrated on the histological as-
sessment of surgical samples obtained from patients with gi-
ant antral ulcers in non-EoE EGIDs (39, 40). Large and
deep ulcers may indicate eosinophilic involvement of deeper
layers of the gastrointestinal wall. In our study, such large
and deep ulcers were more common in the body than in
other areas; however, in other reports, they appeared to oc-
cur in both the antrum and gastric body. Owing to the wide
heterogeneity of eosinophilic infiltration in the GI mucosa
with or without organic lesions, biopsy specimens must be
obtained from normal-appearing areas in addition to ulcer
margins when non-EoE EGID-related ulcers
pected (23, 46).

Several limitations associated with the present study war-
rant mention. Our small sample size and retrospective design

irregular  margins

are  sus-
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Table 1. Basic Clinical Profile of Patients with Non-EoE EGIDs, Negative Gastric EI, and Positive Gastric EL
Non-EoE EGIDs Gastric El-negative Gastric El-positive
(n=56) group (n=31) group (n=25) p value
Male (%) 31(554) 18 (58.1) 13 (52) 0.79
Body mass index (mean) 23.2 (20.1-26.1) 23.9 (20-25.6) 22 (20.2-26.4) 0.94
Alcohol drinking

Current 13 (23.2) 11 (35.5) 2(8)

Previous 2 (3.6) 1(3.2) 1(4) 0.05°

None 29 (51.8) 13 (41.9) 16 (64)

Unknown 12 (21.4) 6(19.4) 6(24) -
Age at the first diagnosis, median (IQR) 50.5(38-62.75) 46 (28-57) 55 (46-65.5) 0.03
Time from symptom onset to the diagnosis in months® 1 (0.5-13) [n=53] 1 (1-6.3) [n=30] 1 (0-16) [n=23] 0.73
Allergic conditions (%)

Bronchial asthma 16 (28.6) 8(25.8) 8 (32) 0.77

Allergic rhinitis 13 (23.2) 10 (32.2) 3(12) 0.11

Atopic dermatitis 5(8.9) 2(6.5) 3(12) 0.65

Food allergy 7(12.5) 4(12.9) 3(12) 1

Drug allergy 10 (17.9) 6(19.4) 3(12) 0.72

Any 35 (62.5) 22 (71.0) 13 (52) 0.17
GI symptoms (%)

Dysphagia 5(8.9) 1(3.2) 4 (16) 0.16

Abdominal pain 47 (83.9) 26 (83.9) 21 (84) 1

Loss of appetite 18 (32.1) 10 (32.2) 8 (32) 1

Nausea/vomiting 21 (37.5) 11 (35.5) 10 (40) 0.79

Diarrhea 22(39.3) 16 (51.6) 6(24) 0.05

Blood stool 4(7.1) 1(3.2) 3(12) 0.31

Others® 16 (28.6) 8 (25.8) 8 (32) 0.77
Ascites (%) 10 (17.9) 7(22.6) 3 (12.5) [n=24] 0.49
Blood chemical test

White blood cells in cells/uL, median (IQR) 7,350 (5,600-10,385) 7,600 (5,300-13,500) 6,700 (5,700-8,250) 0.18

Eosinophils in cells/uL, median (IQR) 735 (219.3-2,438) 1,190 (220-3,891) 670 (209-1,272) 0.14

Serum albumin in g/dL, median (IQR) 4.2(3.9-4.4) 43(3.9-44) 4.1 (3.9-4.6) 0.55
Serum H. pylori antibody

Positive 2 (3.6) 0 2 (8.0) 0.49

Negative 19 (33.9) 9 (29.0) 10 (40.0)

Unknown 35 (62.5) 22 (71.0) 13 (52.0) -
H. pylori eradication

Performed 7(12.5) 4(12.9) 3(12.0) 0.59

Not performed 6 (10.7) 2 (6.5) 4(16.0)

Unknown 43 (76.8) 25 (80.6) 18 (72.0) -
Nunber of gastric biopsies, median (IQR) 2 (2-3.75) 2 (1-3) 3(2-4) 0.02
Gastric eosinophils count per HPF, median (IQR) 25 (10-70) 12 (1-22) 71 (40-101) <0.0001

Non-EoE EGIDs: non-eosinophilic esophagitis eosinophilic gastrointestinal diseases, EI: eosinophilic infiltration, IQR: inter quartile range

“The current and previous group were combined and compared with the none group. The unknown group was not included.

Time from symptom onset to the diagnosis and ascites were not aveilable in all patients. The notation in square brackets is the number of patients with

available details.

“Other symotoms included one or more of heartburn, abdominal distention or dyspepsia.

might have led to an underestimation of the prevalence and
distribution of endoscopy findings. Therefore, all endoscopy
images were carefully reviewed by three board-certified en-
doscopists and were included based on consensus. Another
critical limitation is our use of gastric mucosal atrophy on
endoscopy for the indirect assessment of H. pylori infection,
in addition to the absence of H. pylori eradication therapy.
The status of H. pylori infection was more difficult to deter-
mine in this retrospective study than anticipated. However,
we suppose that gastric mucosal atrophy could yield a sus-

tained functional alteration irrespective of the eradication
therapy and could be a reasonable indicator for assessing H.
pylori infection (47). We used a cutoff of >30 eos/HPF for
diagnosing pathologic gastric EI in this study; however, no
international consensus concerning the most appropriate cut-
off exists (22). We did not assess the extent of gastric EI
based on each gastric endoscopy finding, which has been re-
ported to not significantly differ in a previous report (23).

In conclusion, our present study showed that gastric endo-
scopy findings, such as erythema, erosions, or ulcers, in
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Table 2. Gastric Endoscopy Findings in the Gastric EI-positive and EI-negative Patients.

Non-EoE EGIDs (n=56)  Gastric EI negative (n=31)  Gastric EI positive (n=25)  p value
Any abnormal findings 46 (82.1%) 23 (80.6%) 23 (92%) 0.16
Erythema 38 (67.9%) 19 (61.3%) 19 (76%) 0.27
Erosions/ulcers/ulcer scars® 21 (37.5%) 8 (25.8%) 13 (52%) 0.04
Erosions 14 (25%) 5(16.1%) 9 (36%) 0.12
Ulcers 9 (16.1%) 2 (6.5%) 7 (28%) 0.06
Ulcer scars 9 (16.1%) 2 (6.5%) 7 (28%) 0.06
Discoloration 5 (8.9%) 2 (6.5%) 3(12%) 0.65
Edema 14 (25%) 8 (25.9%) 6 (24%) 1.00
Granular/cracked mucosa 6 (10.7%) 3(25.9%) 3(12%) 1.00
Others 4 (7.1%) 3(9.7%) 1 (4%) 0.62

*Erosions and/or ulcers and/or ulcer scars.

90%
80%
70%
60%
50%
40%

30%

Erythema Erosions Ulcers Ulcer scars Discoloration Edem: Granular/cracked Others

mucosa
m gastric atrphy (+) (n=11) 818 27.3% 36.4% 36.4% 18.2% 2% 9.1%
Wgastiic atriphy (=) (n=13 76.9% 46.2% 154% 23.1% T J 0.0%
mall (n=24) 79.2% 37.5% 25.0% 29.2% 125% 2.5% 4.2%

Figure

5. Prevalence of gastric endoscopy findings in the gastric EI-positive group according to the

gastric atrophy status. Gray column, all patients; orange column, patients with gastric atrophy; blue
column, patients without gastric atrophy. EI: eosinophilic infiltration

a. Erythema

b. Erosions/ulcers/ulcer scars

60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% i —
) Antrum Body Antrum None Antrum Body Antrum None
and body and body
m gastric atrphy (+) (n=11) 36.4% 27.2% 18.2% 18.2% m gastric atrphy (+) (n=11) 0.0% 36.4% 9.1% 545%
Wgastric atrphy (=) (n=13) 7.7% 30.7% 38.5% 231% Wgastric atrphy (=) (n=13) 15.4% 154% 231% 46.1%
mall (n=24) 208 29.2% 29.2% 20.8% mall (n=24) 8.3% 25.0% 16.7% 50.0%
Figure 6. Prevalence of (a) erythema and (b) erosions/ulcers/ulcer scars in the gastric EI-positive

group according to the gastric atrophy status. Gray column, all patients; orange column, patients
with gastric atrophy; blue column, patients without gastric atrophy. EI: eosinophilic infiltration

non-EoE EGIDs with pathological gastric EI were uniformly marker of H. pylori infection. Large or deep gastric ulcers
observed in the stomach, with no specific trend in frequency with swollen/irregular margins might be characteristic of
or distribution depending on atrophic gastritis, a surrogate those found in non-EoE EGIDs and should be noted in the
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Table 3. Findings from Previous Studies on Clinical Characteristics of Active Gastric Ulcers in Patients with Non-EoE EGIDs.

Ulcer characteristics/complication Location
Total Both .
: i H. pylori
Reference  no. of i i Infiltrating py
atients  Size®  Number Depth® Marginal - Marginal Bleeding cosinophils ~ Antrum Body "™ status
pat swelling irregularity and
(/HPF) body
39 1 Large Single Deep Unknown Unknown - Unknown + - - Negative
(histology)
40 1 Large  Multiple Unknown Unknown Unknown - 2100 - - + Negative
(histology)
41 1 Large  Multiple Deep + + - Unknown - + - Negative
(serum IgG
antibody,
rapid urease
test)
42 1 Small  Multiple Deep + - - 130 + - - Negative
(serum IgG
antibody)
23 7 Large Unknown Deep (3) +(3) + - Median +(3) +(2) - Unknown
5) (unknown) 36 (30-70)
Small Multiple (2) Shallow (2) - + - +(2) - - Unknown
2) (unknown)
43 1 Large  Multiple Shallow - + - 2100 - + - Post
eradication
Our cases 6 Large Single (1)/ Shallow (1)/ +(3) +(2) - 70 - +(3) - Post
(3) multiple (2)  deep (2) (50-320) eradication
(2), positive
(1, serum
1eG
antibody)
Small Single (2)/ Shallow (1)/ - +(1) - 113 +(1) +(2) - Negative
(3) multiple (1)  deep (2) (31-603) (3, serum
IgG
antibody)

Large and small ulcers were defined as ulcers > 2 cm and < 2 cm in diameter, respectively. Ulcer size was roughly assessed with reference to the presented en-

doscopy images in each report except when the size was explicitly stated, such as in the three reports by Scolapio et al. (39) (7cm), Kristopaitis et al. (40) (4

cmx3 cm), and Fujiwara et al. (23) (22 cm, vs. <2 cm).

YAs shown in Figures 3, active ulcers with and without a distinct depth are defined as deep and shallow ulcers, respectively.

The value in parentheses is the number of the patients in each report manifesting each finding.

differential diagnosis of idiopathic peptic ulcers. Further
prospective studies focusing on the endoscopic features and
their association with histological findings are warranted.
Future studies should directly investigate in detail the influ-
ence of H. pylori infection on gastric lesions in non-EoE
EGIDs.
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