
Long-term course of untreated asymptomatic esophageal
eosinophilia and minimally symptomatic eosinophilic
esophagitis

Authors

Yasuhiko Abe1 , Ryosuke Kikuchi2, Yu Sasaki3, Naoko Mizumoto3, Makoto Yagi3, Yusuke Onozato3, Takahiro

Watabe3, Hiroki Goto3, Takahiro Miura3, Ryou Sato3, Minami Ito3, Hiroko Tsuchiya3, Yoshiyuki Ueno3

Institutions

1 Division of Endoscopy, Yamagata University Hospital,

Yamagata, Japan

2 Department of Gastroenterology, JR Sendai Hospital,

Sendai, Japan

3 Department of Gastroenterology, Yamagata Daigaku

Igakubu Daigakuin Igakukei Kenkyuka, Yamagata, Japan

Keywords

Endoscopy Upper GI Tract, Eosinophilic esophagitis,

GI Pathology, Epidemiology

received 30.10.2023

accepted after revision 4.1.2024

accepted manuscript online 4.3.2024

Bibliography

Endosc Int Open 2024; 12: E545–E553

DOI 10.1055/a-2280-8277

ISSN 2364-3722

© 2024. The Author(s).
This is an open access article published by Thieme under the terms of the Creative

Commons Attribution-NonDerivative-NonCommercial License, permitting copying

and reproduction so long as the original work is given appropriate credit. Contents

may not be used for commercial purposes, or adapted, remixed, transformed or

built upon. (https://creativecommons.org/licenses/by-nc-nd/4.0/)

Georg Thieme Verlag KG, Rüdigerstraße 14,

70469 Stuttgart, Germany

Corresponding author

Dr. Yasuhiko Abe, Yamagata University Hospital, Division of

Endoscopy, 2-2-2 Iida-Nishi, 990-9585 Yamagata, Japan

y-abe@med.id.yamagata-u.ac.jp

ABSTRACT

Background and study aims The long-term course of un-

treated asymptomatic esophageal eosinophilia (aEE) and

minimally symptomatic eosinophilic esophagitis (mEoE)

are not well understood. This study aimed to clarify this

course.

Patients and methods A total of 36 patients with EE who

were endoscopically followed up for more than 5 years, and

who underwent more than one endoscopy evaluation after

the first diagnosis, were investigated. These patients were

divided into two groups according to the presence or ab-

sence of the continuous treatment: no treatment group

(NT group, n =22) and proton pump inhibitor/potassium

competitive acid blocker group (Tx group, n =14). Symp-

toms and endoscopic and histological findings were retro-

spectively reviewed according to endoscopic phenotypes.

Endoscopic assessment was performed using the EoE endo-

scopic reference score (EREFS).

Results The median follow-up period was 84.5 months in

the Tx group and 92 months in the NT group.During the fol-

low-up period, about half of the patients in the Tx-diffuse

group persisted EREFS >3, while the remaining half had

EREFS ≤2. The total EREFS in the NT-diffuse group remained

almost unchanged (median: 2–4) without apparent exacer-

bation. In contrast, EREFS in the NT-localized group exhib-

ited an unchanged or gradually decreasing trend, with sta-

tistical significance from the first diagnosis to 72 to 83

months after.

Conclusions Untreated aEE and mEoE are not likely to

worsen even without treatment at least for a median fol-

low-up of 7 years. Instead, the localized type may sponta-

neously improve, implying a different pathogenesis in the

presence of the diffuse type. Further studies should clarify

the long-term prognosis.
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Introduction
Eosinophilic esophagitis (EoE) is a Th2 cell immune-mediated
inflammatory disease characterized by dysphagia, food impac-
tion, and intense esophageal eosinophilia (EE) [1]. Accumulat-
ing evidence suggests that EoE is a progressive disease that
may cause fibro-stenotic changes, such as fixed rings and stric-
tures, with an increased risk of food impaction over a long peri-
od of time [2]. Emergency Department visits due to EoE-asso-
ciated food impaction have been continuously increasing in
the United States over the past 15 years, imposing a burden on
healthcare resources [3]. In contrast, dysphagia/food impac-
tion and severe rings/strictures are much less common in Japan
than in Western countries [4]. A recent comprehensive review
of 886 Japanese adults with EE revealed that dysphagia/food
impaction, heartburn, chest pain, and no symptoms were pres-
ent in 52.9%, 25.3%, 6.7%, and 18.8% of participants, respec-
tively [5].

Asymptomatic EE (aEE) or minimally symptomatic EoE
(mEoE) is occasionally diagnosed on endoscopic examinations
during health check-up programs or gastric cancer screening
programs in Japan, with a relatively high frequency ranging
from 0.2 to 0.4% [6, 7, 8]. A population-based study from Swe-
den reported a prevalence of 0.4% for histologically diagnosed
EoE in patients without troublesome symptoms [9]. Intriguing-
ly, a population-based study in China detected EE in 0.4% of the
studied patients, most of whom were asymptomatic [10]. Thus,
while endoscopists occasionally encounter aEE or mEoE in daily
endoscopic practice, EE is not diagnosed with EoE if there are
no symptoms according to the current clinical guidelines [11].

Endoscopic and histological findings do not differ substan-
tially between aEE and symptomatic EoE [12, 13, 14]. Esopha-
geal wall thickness and intraepithelial mast cells have been re-
ported to be associated with the perception of esophageal
symptoms [15, 16, 17]. In clinical practice, aEE and mEoE are
likely to be followed up without active treatment; nonetheless,
their natural course is not well-known [7, 14, 18, 19]. Given the
pathophysiology of EoE, which can potentially progress to
esophageal stricture over time [20, 21, 22], understanding the
natural course of untreated aEE or mEoE is important for appro-
priate management. Therefore, the present study aimed to in-
vestigate the long-term clinical course of untreated aEE and
mEoE and compare it with that of continuously treated EoE.

Patients and methods
Patients

▶Fig. 1 shows a flow diagram illustrating the patients included
in this retrospective study. All patients diagnosed with EE at the
Yamagata University Hospital, JR Sendai Hospital, and Shinoda
General Hospital from June 2012 to October 2022 were identi-
fied using medical charts and endoscopic databases. A total of
134 patients were diagnosed with EE at these three hospitals;
however, the following were excluded: 1) 93 patients who did
not undergo follow-up endoscopy or were followed up for <5
years from the first diagnosis; 2) one patient who had a history
of radiation therapy for esophageal cancer prior to EE diagnosis;

and 3) four patients who were treated with topical steroid ther-
apy or enrolled in a clinical trial during the follow-up period. Ul-
timately, 36 patients were included in this study and divided
into two groups according to treatment at the last follow-up
endoscopy: the no treatment group (NT group, n =22) and pro-
ton pump inhibitor (PPI)/potassium competitive acid blocker
(PCAB) group (Tx group, n =14).

Definition of EoE, endoscopic assessment, and
follow-up

EE was histologically defined as a peak of ≥15 eosinophils (eos)
per high-power field (HPF), irrespective of esophageal symp-
toms. Possible secondary EE, including non-EoE eosinophilic
gastrointestinal disease, hypereosinophilic syndrome, drug-in-
duced esophagitis, post-radiotherapy for esophageal cancer,
or post-sublingual immunotherapy, was excluded. aEE was de-
fined as absence of symptoms in patients based on medical
chart review, whereas mEoE was defined as presence of minimal
symptoms not requiring active medication in patients. Date of
first diagnosis was defined as that of index endoscopy leading
to diagnosis of EE. Two endoscopists certified by the Japanese
Gastrointestinal Endoscopic Association (Y.A. and Y.S.) re-
viewed all endoscopic images from first diagnosis to last fol-
low-up.

The EoE endoscopic reference score (EREFS) was utilized to
evaluate edema (0–1), rings (0–3), exudates (0–2), furrows
(0–1), and strictures (0–1), with the total score being mainly

Patients diagnosed with EE from Jun 2012 – Oct 2022 
(n = 134)

Patients with follow-up for more than 5 years after the 
first diagnosis (n = 40)

Patients with no 
treatment at the last 
endoscopy (n = 22)

Patients with PPI/PCAB 
treatment at the last 
endoscopy (n = 14)

No Follow-up endoscopy 
or less than 5 years 
follow-up periods from 
the first diagnosis 
(n = 93)

Past history of radiation 
therapy for esophageal 
cancer before the 
diagnosis of EoE (n = 1)

Induction of topical 
steroid therapy or 
clinical trial (n = 4)

▶ Fig. 1 Flow diagram showing patient enrollment in this retro-
spective study.
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used for analysis [23]. The sum of scores for edema, exudates,
and furrows was defined as the inflammatory score, whereas
the sum of scores for rings and strictures was defined as the fi-
brostenotic score. EE was endoscopically subclassified into the
diffuse type, localized type of the lower esophagus, and patchy
type based on a previous report [18]; the latter two types were
regarded as the localized type. Intraepithelial eosinophil count
(IEC) was recorded based on pathological reports at first diag-
nosis and at each follow-up endoscopy with esophageal biopsy.
Presence or absence of endoscopic chronic gastritis and a his-
tory of endoscopic/surgical therapies for gastric lesions were
also tabulated. The follow-up period was divided into 12
months from first diagnosis as 0 to 11 months, 12 to 23
months, 24 to 35 months, and so on. Data about all follow-up
endoscopies were extracted until the last follow-up endoscopy
procedure. If multiple endoscopies were performed during the
same period, the earlier data were used for analysis.

This study was conducted in accordance with the principles
embodied in the Declaration of Helsinki and was approved by
the ethics committees of Yamagata University Hospital (ap-
proval no. 252), JR Sendai Hospital (approval no. 801), and Shi-
noda General Hospital (approval date May 27, 2021). Written
informed consent was obtained from all patients prior to their
participation in the study.

Treatment

EoE treatment was reviewed using medical charts from first di-
agnosis to last follow-up endoscopy. The attending physician
arbitrarily decided whether to treat the patients on the basis
of the severity of symptoms and/or endoscopic activity. In this
study, patients who received second-line therapy, including
swallowed topical corticosteroids, owing to non-response to
the initial PPI/PCAB treatment were excluded. Patients were ad-
vised to undergo follow-up endoscopy at least once a year, irre-
spective of developing or worsening symptoms.

Statistical analyses

Data are expressed as medians with interquartile ranges (IQR)
or as numbers with percentages. Continuous and categorical
variables were analyzed using Wilcoxon’s rank-sum/signed-
rank test and Fisher’s exact probability test, respectively. All
statistical analyses were performed using JMP software version
14.1.0 (SAS Institute, Cary, North Carolina, United States), with
statistical significance set at P <0.05.

Results
Clinical characteristics of the studied patients

▶Table 1 summarizes clinical characteristics of patients in the
Tx group (n=14) and NT group (n=22) at first diagnosis. Medi-
an age at first diagnosis was not significantly different between
the two groups (Tx group, 52.5 years old; NT group, 45.5 years
old). Median follow-up period and number of follow-up endos-
copies did not differ significantly between the two groups, even
when divided according to endoscopic phenotypes. In the NT
group, 4 (diffuse type, n =2; localized type, n =2) out of 22 pa-
tients received PPI treatment shortly after first diagnosis to

evaluate any latent symptoms, although they showed almost
no or minimal subjective symptoms. Consequently, all of them
achieved histological remission (defined as ≤15 eos/HPF) for
approximately 2 months; however, PPI treatment was discon-
tinued until the last follow-up endoscopy because their symp-
toms did not change significantly before or after treatment.
These patients were expediently assigned to the NT group. The
remaining 18 patients in the NT group were consistently un-
treated since their first diagnosis. In the Tx group, one of 14 pa-
tients was on PPI due to new-onset dysphagia and heartburn
from 36 months after first diagnosis to last follow-up endos-
copy (60 months); this patient was expediently assigned to the
Tx group. The remaining 13 patients in the Tx group, including
one who was first diagnosed with EoE during PPI use, were con-
tinuously treated with PPI or PCAB. Most patients in both
groups were diagnosed through medical check-ups.

Esophageal symptoms were significantly less common in the
NT group than in the Tx group (13.6% vs. 50%, P=0.0262). Total
EREFS and IEC at the first diagnosis did not differ between the
two groups; however, endoscopic phenotypes significantly var-
ied between the two groups (P=0.0388). In particular, the Tx
group was dominated by the diffuse type (diffuse type, 71.4%;
localized type, 28.6%), whereas the NT group was dominated by
the localized type (diffuse type, 31.8%; localized type, 68.2%).
In addition, chronic gastritis at first diagnosis was more com-
mon in the NT group, leading to an increase in subsequent Heli-
cobacter pylori eradication.

Chronological change in EREFS
At first diagnosis, 60 to 71 months, and last follow-up

All patients except for one in the Tx group underwent follow-up
endoscopy at 60 to 71 months; hence, we first compared the
endoscopic activity at the first diagnosis, at 60 to 71 months,
and at last follow-up. Total EREFS (median [IQR]) was signifi-
cantly lower at 60 to 71 months and last follow-up than at first
diagnosis in the Tx group (first diagnosis: 3 [2–5], 60 to 71
months: 0 [0–4], last follow-up: 1 [0–2.25]; first diagnosis vs.
60 to 71 months: P=0.0005; first diagnosis vs. last follow-up:
P=0.0002) and NT group (first diagnosis: 3 [3–4], 60 to 71
months: 2 [1–3], last follow-up: 1.5 [0.75–3]; first diagnosis
vs. 60 to 71 months: P <0.0001; first diagnosis vs. last follow-
up: P <0.0001) (▶Fig. 2, Supplementary Table1).

When the data were examined further, separately according
to endoscopic phenotypes, decrease in total EREFS (median
[IQR]) was statistically significant in the Tx-diffuse group (first
diagnosis: 4 [2–5], 60 to 71 months: 0 [0–2.5], last follow-up:
1 [0–3.25]; first diagnosis vs. 60 to 71 months: P =0.0078; first
diagnosis vs. last follow-up: P =0.0039) and NT-localized group
(first diagnosis: 3 [3–3], 60 to 71 months: 1 [1–2], last follow-
up: 1 [0–3]; first diagnosis vs. 60 to 71 months: P=0.0010; first
diagnosis vs. last follow-up: P=0.0002) (▶Fig. 3, Supplemen-
tary Table 1). In the Tx-localized group, total EREFS at 60 to 71
months and last follow-up considerably decreased, compared
with that at first diagnosis; nevertheless, this reduction did not
reach statistical significance, probably because of the small
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▶Table 1 Demographic and clinical characteristics of the studied patients at time of first diagnosis.

Tx group NT group P value

N 14 22 –

Male/female 12/2 19/3 1

Age at the first diagnosis, years, median (IQR) 52.5 (46.3–63.8) 45.5 (40.6–55) 0.26

Follow-up period, median, months (IQR) 84.5 (65.3–114.3) 92 (69.8–100) 0.99

Diffuse type/localized type 92.5 (60–114.3)/80.5 (72–
116.8)

94 (84–98)/90 (69–100)

Number of follow-up EGDs, median (IQR) 7 (6–9.3) 7 (5–9) 0.67

Diffuse type/localized type 7 (5.5–9.3) / 7.5 (6.3–10.3) 8 (7–9) / 6 (5–9)

Initial PPI treatment (%) – 4 (18.2)

Opportunity for EE diagnosis

▪ Medical check-up (%) 11 (78.6) 19 (86.4) 0.6582*

▪ Close examination for gastrointestinal symptoms (%) 2 (14.3) 0

▪ Other (%) 1 (7.1) 3 (13.6)

Allergic condition (%) 6 (42.9) 9 (40.9) 1

▪ Allergic rhinitis 5 (35.7) 8 (36.4) 1

▪ Bronchial asthma 1 (7.1) 1 (4.6) 1

▪ Atopic dermatitis 0 1 (4.6) 1

▪ Food allergy 0 0 –

Esophageal symptom (%) 7 (50) 3 (13.6) 0.0262

Dysphagia 4 (28.6) 1 (4.6) 0.0637

Food impaction 1 (7.1) 1 (4.6) 1

Heartburn 5 (35.7) 2 (9.1) 0.0842

EREFS score at first diagnosis, median (IQR)

▪ Total score 3 (2–5) 3 (3–4) 0.8243

▪ Inflammatory score 3 (2–3) 3 (2.75–3) 0.5101

▪ Fibrostenotic score 1 (0–1) 0 (0–1) 0.2503

Endoscopic phenotype (%)

▪ Diffuse type 10 (71.4) 7 (31.8) 0.0388

▪ Localized type (lower esophagus type/patchy type) 4 (3/1) (28.6) 15 (13/2) (68.2)

IEC at first diagnosis (/HFP, median (IQR)) 56 (30–79.3) 52.5 (27–70.5) 0.745

Background gastric mucosa (%)

▪ Chronic gastritis 3 (21.4) 10 (45.5) 0.2673†

▪ No abnormal findings 9 (64.3) 10 (45.5)

▪ After ESD/after DG 0 (0)/2 (14.3) 2 (9)/(0) –

Successful H. pylori eradication after EoE diagnosis (%) 1 (8.3) 6 (30) 0.2117

*Close examination for gastrointestinal symptoms and other was unified and compared with medical check-up.
†Excluding after ESD and after DG, chronic gastritis and no abnormal findings was compared.
Tx, PPI/PCAB treatment; NT, no treatment; IQR, interquartile range; EGD, esophago-gastro-duodenoscopy; PPI, proton pump inhibitor; PCAB, potassium competitive
acid blocker; EoE, eosinophilic esophagitis; EREFS, EoE endoscopic reference score; IEC, Intraepithelial eosinophil count; ESD, endoscopic submucosal dissection; DG,
distal gastrectomy.

E548 Abe Yasuhiko et al. Long-term course of… Endosc Int Open 2024; 12: E545–E553 | © 2024. The Author(s).

Original article



number of patients. In the NT-diffuse group, total EREFS
showed no significant changes in the three phases.

Annual chronological change in EREFS

▶Fig. 4a, ▶Fig. 4b, ▶Fig. 4c, and ▶Fig. 4d show the annual
chronological change in total EREFS from first diagnosis until
last follow-up separately for the Tx and NT groups and accord-
ing to endoscopic phenotypes. In the Tx-diffuse group, total
EREFS was significantly lower at 24 to 35 months (P=0.0313)
and 60 to 71 months (P=0.0078) than at the first diagnosis
(▶Fig. 4a). However, a total EREFS of ≥3 persisted in some pa-
tients with no obvious increase. In the Tx-localized group,
which consisted of only four patients, total EREFS shortly de-
creased to ≤2 and was sustained in most patients (▶Fig. 4b).
In the NT-diffuse group, total EREFS remained unchanged,
with a median of 2 to 4 during the follow-up period without an
apparent increase (▶Fig. 4c). Total EREFS in the NT-localized
group showed an unchanged or gradually decreasing trend, in
which statistical significance was found between the first diag-
nosis and all follow-up periods except for after 84 to 95 months
(▶Fig. 4d). Analysis of the number of patients exhibiting endo-
scopic remission (total EREFS ≤2) and non-remission (total
EREFS >3) at each follow-up period revealed that approximately
half or more of the patients in the NT-diffuse group continued
to have an endoscopic non-remission, whereas the majority of
the NT-localized group achieved endoscopic remission from an
earlier phase of the follow-up period (Supplementary Table 2)
[24].

Chronological change in IEC

Esophageal biopsy was not performed during any of the follow-
up endoscopies and was less frequently performed at the last
follow-up. Analysis of the IEC at 60 to 71 months and last fol-
low-up indicated that it was significantly lower in the Tx group
at 60 to 71 months and last follow-up than at the first diagnosis
(first diagnosis: 56 [30–79.3] eos/HPF, 60 to 71 months: 10
[1.5–17.8] eos/HPF, last follow-up: 11.5 [0–39.5] eos/HPF). In
contrast, the IEC in the NT group did not differ among these
three phases (first diagnosis: 52.5 [27–70.5] eos/HPF, 60 to 71
months: 25 [4–48] eos/HPF, last follow-up: 42 [31.5–51.3] eos/
HPF) (▶Fig. 5). This trend was similar when the data were ex-
amined separately according to endoscopic phenotypes (Sup-
plementary Fig. 1).

Discussion
The present study investigated the long-term (>5 years) course
of untreated aEE and mEoE and compared it with that of EoE
continuously treated with PPI/PCAB. We found that untreated
EE did not exhibit remarkable endoscopic exacerbations, even
without treatment, during a median follow-up period of 80–90
months (7–8 years) in our limited study population, most of
whom were diagnosed through medical check-ups. The pa-
tients investigated in this study were approximately 10 to 15
years older than the patients commonly diagnosed with EoE in
Western countries, who have a peak age of 30 to 40 years [2].
According to a recent review by Fujiwara et al, the mean age of
patients with EoE in Japan was 49.8 years, most of whom
(61.1%) belonged to the middle age group (40 to 69 years

(n = 14) (n = 14)(n = 13)
Tx group

(n = 22)

First diagnosis

Last follow-up
Follow-up at 60–71 months after first diagnosis
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▶ Fig. 2 Total EREFS at first diagnosis, 60 to 71 months, and last
follow-up is shown separately for the Tx and NT groups. The timing
of the last follow-up varied from patient to patient. EREFS, EoE
endoscopic reference score; Tx, PPI/PCAB treatment; NT, no treat-
ment.
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from patient to patient. Tx, PPI/PCAB treatment; NT, no treatment.
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old). This difference is presumably due to the larger number of
aEE or mEoE incidentally diagnosed through screening endos-
copy for medical check-ups in Japan, including gastric cancer
screening, which is generally undertaken at 40 to 50 years of
age.

Because the extent of the inflamed esophageal mucosa has
been recognized to be important in assessing disease activity
and treatment response in EoE [25, 26], we conducted our anal-
ysis separately according to two endoscopic phenotypes –
namely, the diffuse type and localized type. In the diffuse type
with NT, endoscopic abnormalities persisted but were not exa-
cerbated in most patients who did not develop symptoms that
required active treatment. In contrast, in the localized type with

NT, endoscopic activity remained unchanged or rather im-
proved significantly, with a predominance of patients showing
endoscopic remission (defined as total EREFS ≤2) in an earlier
phase during follow-up [24]. We previously reported that endo-
scopic abnormalities remained unchanged in the diffuse type
but were significantly improved in the localized type of aEE
with NT for >3 years (median: 50 to 60 months) [18]. Findings
from the present study reinforced our previous results by ex-
tending the follow-up period, increasing the number of pa-
tients, and uniformly assessing the endoscopic activity using
the EREFS.

EoE is a chronic progressive disease that may cause esopha-
geal strictures, the risk of which increases along with the length
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(vs. at the first diagnosis).
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of diagnostic delay (usually with no active treatment) from
symptom onset to definitive diagnosis [20, 21, 22]. Subjective
symptoms can be masked by altering eating behavior, such as
eating more slowly, chewing more, or eating while drinking wa-
ter to avoid dysphagia or food impaction, which leads to diag-
nostic delay [27, 28]. In contrast, Straumann et al. prospectively
followed 30 adult patients with EoE who did not receive treat-
ment, except for dilatation, for a mean of 7.2 years [29]. Dys-
phagia was increased in intensity in 23.3%, remained persistent
in 36.7%, decreased in 36.7%, and completely disappeared in
3.3%. Endoscopic abnormalities persisted in most patients but
did not differ between baseline and last follow-up, with histolo-
gical improvement in infiltrated eosinophils or basal cell hyper-
plasia. Some recent reports described that most patients with
EoE did not exhibit symptomatic and/or endoscopic exacerba-
tions or have an improvement in their natural course for up to
10 years after diagnosis [7, 30, 31]. A recent nationwide survey
from Japan reported that 66% of adult patients with definite
EoE had the continuous type, while 14% had the intermittent
type, 14% the single-flare form, and 5% the unclassifiable type
[32]. Thus, EoE might be a composite entity encompassing dif-
ferent phenotypes ranging from progressive to regressive;
nonetheless, little is known about the long-term course of EoE.

Several reports from Japan described the natural course of
aEE or mEoE [7, 14, 18, 19]. Ishibashi et al. showed that aEE re-
mained endoscopically and symptomatically unchanged in 40%
of patients, endoscopically worsened but was symptomatically
unchanged in 40%, and 20% had newly developed symptoms
(progression to EoE) with endoscopic exacerbation during a
mean follow-up period of 40 months [19]. However, endo-

scopic exacerbation was mild because edema was subsequently
complicated by linear furrows in most cases, and EREFS was not
used in Ishibashi et al’s study to assess endoscopic findings.
Three other studies also reported that endoscopic findings as-
sessed with EREFS were unchanged or modestly exacerbated,
with an increase of approximately 1 point in the total score dur-
ing a mean follow-up period of about 2 to 6 years, with devel-
opment of symptoms in a very small number of patients [7,
14, 18]. All of these reports, including the present study, in-
volved a limited number of patients and had short follow-up
periods and retrospective designs, and therefore, no definitive
conclusions could be drawn. Therefore, there is no doubt that
untreated aEE or mEoE should preferably be endoscopically
monitored while considering the possibility of disease progres-
sion because of the difficulty in predicting endoscopic severity
from subjective symptoms [33]. Our results also suggest that
endoscopic surveillance for untreated EoE at least once every 5
years or less, especially for the localized type, may be accept-
able for monitoring disease activity if symptoms do not worsen.

In this study, we also presented the long-term course of pa-
tients continuously treated with PPI/PCAB as a counterpart for
untreated aEE and mEoE. Depending on the attending physi-
cian, treatment with PPI/PCAB was continued if symptomatic
relief was achieved, regardless of endoscopic or histological
findings. The chronological change in EREFS in the diffuse type
showed a dichotomy between patients sustaining an EREFS > 3
and patients with an improved EREFS ≤2, indicating a mixture of
PPI/PCAB responders and non-responders. In contrast, the loca-
lized type showed a much greater response to PPI/PCAB than
the diffuse type, which is consistent with the results of a pre-
vious report [26]. Some studies reported that 20% to 30% of
PPI responders could relapse during follow-up for at least 1
year [34, 35]; nevertheless, long-term data are lacking. In this
study, no PPI/PCAB treatment responders had an apparent re-
lapse of both the diffuse and localized types.

This study had several limitations. The biggest limitation was
the small number of patients enrolled, attributable to the ex-
clusion of 93 patients of a total 134 patients due to a short-
term follow-up period of less than 5 years. Patients with newly
developed or worsening symptoms might have sought care at a
different hospital, which might have resulted in more patients
with unchanged or improved disease activity in this study pop-
ulation. Medication was arbitrarily determined by the attending
physician based on symptoms, as well as endoscopic and histo-
logical findings. Thus, due to the presence of selection bias and
the small number of patients investigated, it would be inap-
propriate to draw any definitive conclusions about the long-
term prognosis of aEE and mEoE based on findings from the
present study alone. However, we believe that this study makes
a significant contribution because aEE and mEoE are difficult to
follow periodically over the long term because of the lack of
symptoms. The endoscopic images had different conditions
and qualities. To minimize variation in image evaluation, two
board-certified endoscopists assessed the endoscopic findings
using EREFS. The number and interval of follow-up endoscopies
and the length of the follow-up period varied among the pa-
tients. Esophageal biopsy was not always performed during

(n = 14) (n = 10) (n = 8)
Tx group

(n = 22) (n = 11) (n = 6)
NT group

First diagnosis

Last follow-up
Follow-up at 60–71 months after first diagnosis

In
tr

ae
pi

th
el

ia
l e

os
in

op
hi

ls
 c

ou
nt

s 
(/

H
PF

)
140

120

100

80

60

40

20

0

P = 0.0020

P = 0.0156

▶ Fig. 5 The IEC at first diagnosis, 60 to 71 months, and last follow-
up separately shown by the Tx group and the NT group. Timing of
the last follow-up varied from patient to patient. Tx, PPI/PCAB
treatment; NT, no treatment; IEC, intraepithelial eosinophil count.
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the follow-up period. Further studies with a larger number of
patients should be conducted to elucidate the natural history
of untreated aEE and mEoE.

Conclusions
In conclusion, this study showed that disease activity from aEE
or mEoE would persist but not worsen even without treatment
at least for up to 7 to 8 years. The localized type may improve
and disappear over the long term, implying a different patho-
genesis from that of the diffuse type. Further studies should
be conducted to elucidate the natural history of untreated aEE
and mEoE and to establish appropriate management strategies.
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