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Abstract:

Objective Recent studies have found higher rates of autoimmune diseases, such as celiac disease, Crohn’s
disease, and ulcerative colitis, in patients with eosinophilic esophagitis (EoE) than in the general population.
This study investigated the concomitant rate of autoimmune disease among Japanese patients with EoE and
evaluated the clinicopathological characteristics of EoE patients with autoimmune disease.

Methods The medical records of patients diagnosed with EoE between April 1, 2016, and June 30, 2020,
were reviewed. We analyzed the concomitant rate of autoimmune diseases in patients with EoE and compared
the clinical and histological differences between patients with and without autoimmune disease.

Results Sixty-four patients with EOE were enrolled. Of them, 1 had ulcerative colitis (1.6%), 1 had autoim-
mune polyendocrine syndrome type 2 (1.6%), and 6 had endometriosis (28.5% of women, 44.4% of
reproductive-aged women). No significant differences in the clinical course or histological findings were
found between EoE patients with and without autoimmune diseases. No complications, including stenosis,
were seen in EoE with autoimmune disease, and most patients with EoE and autoimmune diseases were re-
sponsive to proton pump inhibitors (PPIs).

Conclusion In this study, 8 out of 64 patients with EoE had an autoimmune-related disease, including ul-
cerative colitis (n=1, 1.6%), autoimmune polyendocrine syndrome type 2 (n=1, 1.6%), or endometriosis (n=6,
44.4% of women of reproductive age), which is higher than that previously reported in the general popula-
tion. Further investigations are required to clarify the relationship between EoE and autoimmune diseases.

Key words: eosinophilic esophagitis, autoimmunity, regulatory T cells, autoimmune polyendocrine syndrome,
ulcerative colitis, endometriosis
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(UC), and rheumatoid arthritis, was identified in a Utah

Introduction population-based cohort study (2). Another study reported

that children with EoE had higher rates of type 1 diabetes

Eosinophilic esophagitis (EoE) is a clinicopathologic dis- (TIDM) and adrenal insufficiency than those without

ease characterized by esophageal dysfunction and EoE (3). Furthermore, a recent genome-wide association

eosinophil-predominant inflammation in the esophagus (1). study identified four new loci associated with EoE, two of

Its pathogenesis is incompletely understood; however, an as- which (cllorf30 and STAT6) were previously reported to
sociation with autoimmune diseases, including Hashimoto’s have an association with autoimmune disease (4).

thyroiditis, celiac disease, Crohn’s disease, ulcerative colitis Thus, increasing numbers of reports have suggested a
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strong association between the disease processes of autoim-
mune disorders and EoE. However, many reports thus far on
this association have been from Western countries, with few
coming from Asian countries, including Japan.

The present study assessed the concomitant rate of auto-
immune disease in Japanese patients with EoE and evaluated
the differences in the clinicopathological characteristics of
EoE patients with and without autoimmune disease.

Materials and Methods

Patients and data collection

The medical records of patients diagnosed with EoE in
three Japanese clinical institutes between April 1, 2016, and
June 30, 2020, were reviewed. The clinical institutes in-
cluded one university hospital, one general hospital and one
cancer screening center in Japan. A diagnosis of EoE in the
present study was defined based on a biopsy finding of
esophageal mucosal eosinophilia of 215 eosinophils per
high-power field (HPF) with symptoms of esophageal dys-
function or characteristic endoscopic findings of EoE, in ac-
cordance with the method used in our previous study (5).
Patients whose biopsy findings showed esophageal mucosal
eosinophilia caused by systemic factors, including eosino-
philic gastroenteritis, parasites, drug hypersensitivity, and
hyper-eosinophilic syndrome, were excluded. Patients who
were younger than 16 years old or who had received acid-
suppressive drugs [e.g., potassium-competitive acid blocker
(P-CAB), proton-pump inhibitors (PPIs)] or steroid therapy
were excluded from the study.

Information was collected from the medical records of
these patients, including their sex, age and symptoms at
presentation, as well as their clinical course and concomitant
disease. Autoimmune diseases were defined in accordance
with the lists of the American Autoimmune Related Diseases
Association (AARDA) website (6). All concomitant diseases
were collated according to the AARDA list, and then pa-
tients were divided into two groups: those with any diseases
listed in the AARDA were classified into the autoimmune
disease group, and those without any listed diseases were
classified into the no-autoimmune disease group. Differences
in clinicopathological characteristics (endoscopic findings,
histological findings, and clinical course) were assessed be-
tween EoE patients with and without autoimmune disease.

The evaluation of endoscopic findings

Endoscopic findings related to EoE (e.g., edema, rings,
exudates, furrows, and strictures) based on the EoE endo-
scopic reference score (EREFS) (7) were reviewed in ran-
dom order (for blinding) by three of the authors who were
blinded to patients’ information. Discrepancies were re-
solved by consensus. The total score of the 5 major EREFS
findings was calculated and categorized on a 10-point scale
from O to 10 in accordance with our previous study (5).

The evaluation of histological findings and interob-
server agreement

The number of eosinophils was counted and scored based
on the peak eosinophil count (PEC) within an HPF (1=<15
eosinophils/HPF; 2=15-59 eosinophils/HPF; 3=>60 eosino-
phils/HPF). Basal zone hyperplasia (BZH) and dilated inter-
cellular spaces (DIS) were also reviewed, and each feature
was scored from 0-3 points in accordance with the histology
scoring system (EoEHSS) (8). If the biopsy specimens were
horizontally sectioned and did not contain whole mucosal
epithelium from the superficial to basal layers with basal
membrane, a BZH score was not calculated.

After one of the authors (M.A.) had explained how to
score PEC, BZH, and DIS using several representative histo-
logical images to two randomly selected authors, a histologi-
cal evaluation was independently performed by these
authors, without access to any patient’s information. Dis-
crepancies were resolved by consensus. To determine the re-
liability of the endoscopic and histological evaluations, in-
terobserver agreement was assessed among these three
authors. In addition, interobserver agreement was evaluated
between one of the authors (M.A.) and one of the expert pa-
thologists in our institution who was not an author of this

paper.
Statistical analyses

Data are expressed as the meanztstandard deviation. Stu-
dent’s t-test was used to compare the mean values of two in-
dependent groups. To compare categorical data, we used the
chi-squared test with Yates’ correction or Fisher’s exact test.
P values <0.05 were considered to indicate statistical signifi-
cance. Kappa statistics with 95% confidence intervals (CIs)
were calculated in accordance with Cohen’s kappa calcula-
tion. Kappa values were evaluated as follows: <0.20, poor;
0.21-0.40, fair; 0.41-0.60, moderate; 0.61-0.80, substantial;
and 0.81-1.00, almost perfect.

All statistical analyses were performed using the SPSS
Statistics software program for Windows, version 22.0
(IBM, Armonk, USA).

Ethical considerations

The study was performed according to the ethical guide-
lines of the 1975 Declaration of Helsinki and was approved
by our Institutional Review Board. Written informed consent
was obtained from each patient included in the study.

Results

Seventy-two patients were diagnosed with EoE during the
study period. Six patients were excluded because they had
already received a PPL. No patient received systematic or
topical steroid therapy. Two patients (a 7-year-old girl and
an 8-year-old boy) were excluded because their age did not
meet the inclusion criteria. Ultimately, 64 patients were in-
cluded in the analysis.

3526



Intern Med 60: 3525-3531, 2021

DOI: 10.2169/internalmedicine.7389-21

30
28

25

20

- Endometriosis

Ulcerative colitis

I »rs:

15
I |
50

Over 50 years old

® Men ™ Women

w)
]
c
[}
=
©
a 15
T
o]
S
[}
Q
E 10 9
3
| .
5
0
16-49
Reproductive age
Figure 1.

Sex and number of patients with eosinophilic esophagitis and autoimmune diseases in

reproductive and non-reproductive age groups (over 50 years old). The predominance of men was

more pronounced in patients with eosinophilic esophagitis of reproductive age group than in the non-

reproductive age group. The rate of autoimmune disease coexistence was higher in women than in

men.

Patient characteristics

The 64 enrolled patients comprised 43 men and 21
women, with a mean age of 47.1+13.2 years (range 16-79).
According to the World Health Organization (WHO) classi-
fication (9), there were 37 patients of reproductive age (16-
49 years old) (28 men, 9 women) and 27 patients of non-
reproductive age (over 50 years old) (15 men, 12 women).
The proportion of reproductive-aged men was higher than
that in the non-reproductive-age group, although the differ-
ence was not statistically significant (p=0.111) (Fig. 1). No
patients had a family history of EoE. Sixteen patients (25%)
had peripheral blood eosinophilia (=500 eosinophils/uL), but
none had gastric or duodenal eosinophilia. We analyzed the
serum IgE levels from 42 of the 64 patients with EoE, and
30 (71.4%) had elevated total IgE levels.

Concomitant disease

Allergic disease was detected in 40 patients (62.5%), as
follows: allergic rhinitis (n=19, 29.7%), bronchial asthma (n
=10, 15.6%), atopic dermatitis (n=7, 10.9%), food allergy (n
=6, 9.4%), drug allergy (n=1), and metal allergy (n=1). Of
note, some cases had more than one allergic disease.

Comorbid diseases other than allergic diseases were as
follows: 11 patients had hypercholesterolemia (17.1%), 6
patients had hypertension (9.4%), 6 patients had endometrio-
sis (28.5% of women, 44.4% of reproductive-aged women),
3 patients had non-alcoholic steatohepatitis (NASH) (4.7%),
2 patients had polycystic ovarian syndrome (PCOS) (9.5%
of women, 22.2% of reproductive-aged women), 2 patients
had gastric cancer (3.1%), 1 patient had ovarian teratoma
(4.8% of women), 1 patient had breast cancer (4.8% of

women), | patient had autoimmune polyendocrine syndrome
type 2 (APS-2) (1.6%), 1 patient had UC (1.6%), 1 patient
had palmoplantar pustulosis(1.6%), and 1 patient had HIV
infection (1.6%).

Autoimmune disease and EoE

According to the AARDA list (6), UC, APS-2, and en-
dometriosis are classified as autoimmune diseases.

e UC

The prevalence of UC in EoE was 1/64 (1.6%). The pa-
tient (an 18-year-old man) was in remission by biologic
anti-tumor necrosis factor-o. (TNF) therapy. Four years prior
to the diagnosis of EoE, he had undergone esophagogastro-
duodenoscopy (EGD), the findings of which were normal.
EoE was diagnosed based on the presence of dysphagia and
characteristic endoscopic findings, and a PPI was effective.

* APS-2

One patient (a 67-year-old man) had APS-2, including
Hashimoto’s thyroiditis, TIDM, Sjogren’s syndrome, and
autoimmune gastritis (10). The prevalence of APS-2 in EoE
was 1/64 (1.6%), with the same values for Hashimoto’s thy-
roiditis, TIDM, Sjogren’s syndrome, and autoimmune gastri-
tis. Two years prior to the diagnosis of EoE, he had under-
gone EGD for health screening and been diagnosed only
with atrophic gastritis. He did not respond to PPIs but rap-
idly improved symptomatically and endoscopically with
topical steroid therapy (10).

* Endometriosis

Six women (25, 26, 41, 49, 53, and 55 years old) had a
history of endometriosis with a prevalence of 6/21 (28.6%
of all women) and 4/9 (44.4% of women of reproductive
age) (Fig. 1). Five of these six patients responded well to
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Figure 2. Endoscopic and histological images of a patient in remission with proton pump inhibitor
(PPI) therapy. (a) At the diagnosis. Longitudinal exudates are present. Histological findings in a bi-
opsy specimen from the exudate indicate eosinophilic infiltration. (b) After 12 weeks of PPI therapy.

Normal mucosa is present. A histological analysis shows that the eosinophilic infiltration has disap-

peared.

PPI therapy (Fig. 2). One patient had minimal symptoms
and endoscopic findings but did not respond to PPIs. The
symptoms were very mild and did not require a change in
treatment.

Differences in the clinicopathological characteristics
of patients with and without autoimmune diseases

Regarding endoscopic findings, total EREFS scores were
not significantly different between EoE patients with and
without autoimmune disease (3.00+0.45 vs. 3.00+0.89). The
incidence of each endoscopic finding in the groups with and
without autoimmune disease was as follows: edema (100.0%
vs. 98.2%, p=1.00), rings (37.5% vs. 42.9%, p=1.00), exu-
dates (37.5% vs. 53.6%, p=1.00), furrows (87.5% vs. 96.4%,
p=0.335), and stricture (0.0% vs. 3.6%, p=1.00).

Furthermore, there were no significant differences in
histopathological finding scores between EoE patients with
and without autoimmune disease: PEC (2.40+0.40 vs. 2.29+
0.49, p=0.605), BZH (2.25+0.43 vs. 2.31+0.39, p=0.863),
and DIS (2.00+0.54 vs. 2.65+0.12, p=0.107) (Table).

Interobserver agreement for the evaluation of histo-
pathological finding scores

The kappa value of interobserver agreement for the evalu-
ation of the histopathological finding scores was 0.80 (95%
CI: 0.43-1.17) among the 3 evaluators and 0.80 (95% CI:

0.43-1.17) between 1 author (M.A.) and 1 expert pathologist
who was not an author of this paper, thereby indicating sub-
stantial diagnostic agreement.

There were no substantial differences in responses to
treatments. Eighty-one percent of EoE patients without auto-
immune diseases responded to a PPI or P-CAB, and most of
them had a good disease course, although two cases devel-
oped severe stenosis.

Discussion

This study examining the overlap between EoE and auto-
immune disease in Japan had several notable findings. First,
among the 64 patients with EoE, 1 (1.6%) each had UC and
APS-2. The prevalence rate of UC reported in Japan was
0.17% (11), the prevalence of APS-2 in Japan is unknown,
and the prevalence of TIDM, a major component of APS-2,
was reported to be 0.1% (12).

Kappelman et al. (13) reported a higher prevalence rate of
UC in EoE patients than in the US general population (0.8%
vs. 0.4%). The prevalence of TIDM in EoE patients was
1.2%, which was 4 times higher than the prevalence in the
general population in a large US cohort of children (3). The
prevalences of UC and T1DM in EoE patients in this study
were similar to those reported from the US.

Another notable finding in our study was that the preva-
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Table. Clinical Differences with and without Coexistence of Autoimmune Diseases.
With-autoimmune Without-autoimmune
disease patients (n=8)  disease patients (n=56) p value
Age (yr), mean (range) 41.4 (17-61) 47.5 (16-79) 0.36
Male, n (%) 2 (25.0%) 41 (73.2%) 0.012%*
Symptoms (duplicate count)
None, n (%) 27 (48.2%) 0.062
Dysphagia, n (%) 6 (75.0%) 36 (64.3%) 1
Chest pain, n (%) 2 (25.0%) 1(1.8%) 0.014%*
Food impaction, n (%) 2 (3.6%) 1
Endoscopic findings
EREFS total score 3.00+0.45 3.00+0.89 0.655
Edema >Gradel, n (%) 8 (100%) 55 (98.2%) 1
Rings >Gradel, n (%) 3(37.5%) 24 (42.9%) 1
Exudates >Gradel, n (%) 3 (37.5%) 30 (53.6%) 1
Furrows >Gradel, n (%) 7 (87.5%) 54 (96.4%) 0.335
Stricture >Gradel, n (%) 2 (3.6%) 1
Histological findings
PEC grade score, mean (SD) 2.40 (0.40) 2.29 (0.49) 0.605
BZH grade score, mean (SD) 2.25(0.43)7 2.31(0.39)% 0.863
DIS grade score, mean (SD) 2.00 (0.54) 2.65 (0.12) 0.107

FOne unevaluated case was excluded. £Eighteen unevaluated cases were excluded. P-values indicate statistical

significance (*p<0.05).

EREFS: EoE Endoscopic Reference Score, PEC: peak eosinophil count, BZH: basal zone hyperplasia, DIS:

dilated intercellular spaces

lence of endometriosis was extremely high in female EoE
patients of reproductive age. To our knowledge, there is no
report discussing the association between EoE and en-
dometriosis. Endometriosis is a chronic inflammatory dis-
ease affecting 6-10% of women of reproductive age and is
associated with an altered immune response to endometrial
cells, facilitating the implantation and proliferation of ec-
topic endometrial tissues (14). Recently, it was reported that
the dysregulation of Tregs contributes to the growth of ec-
topic lesions in patients with endometriosis (15, 16). Statisti-
cally significant associations with endometriosis have been
reported for systemic lupus erythematosus, Sjogren’s syn-
drome, rheumatoid arthritis, celiac disease, and multiple
sclerosis (17). Women with endometriosis have been re-
ported to have four times the prevalence of allergic dis-
eases (18) and a higher incidence of UC, Crohn’s disease,
and celiac disease than general population (19). Women of
reproductive age who had EoE had more endometriosis than
those in the general population, suggesting that sex hor-
mones may play an important role in the development of
EoE. Furthermore, among sex hormones, estrogen is an im-
portant regulator of the immune system, and marked
changes in estrogen levels due to menopause and other fac-
tors can cause autoimmune diseases (20). Indeed, ovariec-
tomy leads to estrogen deficiency, which exacerbated
Sjogren’s syndrome in a murine model (21). Xiong et al.
showed that estrogen upregulated Tregs, which play an im-
portant role in immune tolerance (22). All of the autoim-
mune diseases found in the present study (endometriosis,
APS-2, and UC) have been reported to be associated with

Tregs (23-25). Tregs play a role in maintaining peripheral
self-tolerance as well as tolerance to harmless non-self anti-
gens, such as those associated with oral food tolerance (26).
Furthermore, a relative lack of Tregs was reported in adult
patients with EoE (27). Thus, Treg dysfunction has been re-
ported in patients with autoimmune disease and those with
EoE. This common mechanism might contribute to the
higher rates of autoimmune disease in EoE patients than in
the general population, although further studies are neces-
sary to confirm these findings.

Johnson et al. showed that the rate of potential or prob-
able celiac disease in patients with EoE was 13.6% in a co-
hort of US adults (28). In contrast, we did not identify any
patients with celiac disease in our cohort. In Western coun-
tries, the prevalence of celiac disease was reported to be as
high as 1%, whereas the prevalence in Japan was
0.05% (29). Patients carrying HLA-DQ2 or HLA-DQS8 are
considered at high risk of developing celiac disease (30-32).
Because the prevalence of HLA-DQ2 and HLA-DQS is very
low in Japan, the number of Japanese patients with celiac
disease is likely to be small, and this genetic background
may have contributed to our finding that no patients had ce-
liac disease.

In the present study, there were no significant differences
in the endoscopic or histological findings based on the pres-
ence or absence of autoimmune disease. Fan et al. reported
no substantial clinical, endoscopic, or histologic differences
between EoE patients with and without inflammatory bowel
disease (IBD) (33). In several case reports of coexisting
Crohn’s disease and EoE (34-36), EoE developed after the
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induction of remission of Crohn’s disease, suggesting that
these diseases might be reciprocal. EoE is a TH2 type dis-
ease, and Crohn’s disease is a TH1 type disease (37), and
coexisting TH1 and TH2 diseases have been shown to have
reciprocal or additive effects (38). In cases of co-existing
EoE and autoimmune diseases, physicians should be aware
these diseases may interact with each other.

The limitations of our study included the small number of
cases and its retrospective nature. However, the mean age,
ratio of men to women, and percentage of previous allergic
disease were consistent with previous reports of EoE from
other institutions in Japan, and there was no bias (39). Sec-
ond, not all patients were tested for autoantibodies or had
seen a gynecologist; therefore, some patients might have had
undiagnosed hypothyroidism or endometriosis. A larger, pro-
spective, study of adult patients with EoE is needed to as-
sess the prevalence of autoimmune disease more accurately.

In summary, Japanese patients with EoE might have a
high concomitant rate of autoimmune disease, which is con-
sistent with several previous reports from the US. However,
the clinical course of EoE was not significantly different be-
tween the groups with and without autoimmune disease.

Conclusion

The findings of the present study support the close asso-
ciation between EoE and autoimmune disease. Further stud-
ies are needed to establish the contribution of autoimmunity
in EoE.

The authors state that they have no Conflict of Interest (COI).
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