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Abstract
Background and Aim: Celiac disease (CD) is a chronic autoimmune enteropathy
triggered by ingested gluten in genetically predisposed individuals. Although common
in Europe and the United States, cases of CD are rarely encountered in East Asia,
including Japan, and its prevalence remains to be fully evaluated in a large-scale
study. We previously investigated the presence of CD in adults in Japan, which rev-
ealed a low prevalence of 1 (0.05%) of 2008 nonclinical subjects, while 1 (2.1%) of
47 symptomatic patients was diagnosed based on serology and duodenal histopathol-
ogy results. To confirm those results, we conducted an additional retrospective sero-
logical screening study of adults in Japan.
Methods: Serum samples were collected from 2055 adults who underwent a health
examination in four local areas of Shimane prefecture in Japan from July 2008 to
August 2013. As a screening test for CD, the antitissue transglutaminase IgA antibody
(TTG) titer was determined in all subjects, and a value greater than 10 U/mL was con-
sidered to be evidence of CD.
Results: Of the 2055 subjects, 4 (0.19%) showed a high concentration of TTG.
Although two of the four who were seropositive had died at the time of this retrospec-
tive study, none reported prominent digestive symptoms such as diarrhea or weight
loss in a follow-up survey.
Conclusions: Among a general population in Japan, a positive rate of serological tests
for CD was noted in 0.19%, indicating quite a low presence, consistent with our pre-
vious results.

Introduction
Celiac disease (CD), an immune-mediated disorder induced by
ingestion of gluten in genetically susceptible individuals, is com-
mon in Europe and the United States, with a prevalence rate esti-
mated to be as high as 1%.1–3 On the other hand, CD is still
considered to be rare or nonexistent in East Asian countries,
including China, Mongolia, Korea, and Japan, likely due to limited
consumption of a gluten-containing diet, as well as lower preva-
lence of the CD-susceptible HLA types HLA-DQ2 and DQ8.1,4

We previously investigated the presence of CD in 2008 non-
clinical adults and 47 symptomatic patients in Japan and found
that 4 (0.2%) of the nonclinical adult population were positive for
the serum antitissue transglutaminase IgA antibody (TTG), a CD-
specific autoantibody known to be highly sensitive and specific for
diagnosis.5 Of those four subjects, one had HLA-DQ8 but no his-
tological changes in duodenal mucosal biopsy results, while
another who did not possess a susceptible HLA type was finally
diagnosed with CD based on histopathological findings of the

duodenum. Furthermore, 2 (4.3%) of 47 symptomatic patients with
unexplained abdominal symptoms were seropositive, of whom
1 (2.1%) was finally diagnosed with CD based on duodenum his-
topathological findings.

Those previous results suggested that the incidence of CD
in Japan is still quite low compared to Western countries. To
confirm the findings, in the present investigation, we conducted
an additional retrospective serological screening study of 2055
adults different from those in the previous cohort.

Methods
A total of 2055 local residents who underwent health examina-
tions from July 2008 to August 2013 in four local areas of
Shimane Prefecture (Izumo City, Unnan City, Ohnan Town,
and Okinoshima Town) in Japan were included. Serum samples
were obtained from each of the subjects after fasting and were
stored at −30�C until the assay. An assay to determine the pres-
ence of TTG was conducted using an ORG 540A Anti-Tissue-
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Transglutaminase IgA ELISA Kit (ORGENTEC Diagnostika
GmbH, Germany) according to the instructions of the manufac-
turer. This test quantitatively determines the concentration of
the antihuman tissue IgA antibody TTG.6 The cut-off value is
10 U/mL, and individuals with a greater concentration are diag-
nosed as possible cases of CD. Thereafter, a follow-up survey
of subjects who had positive results in the serological test was
performed by examining medical records and their general
condition.

This study was a part of a cohort study conducted by the
Center for the Community-based Healthcare Research and Edu-
cation, Shimane University (Shimane CoHRE Study).7,8 Written
informed consent was obtained from each participant. The proto-
col was approved by the Ethical Committee of Shimane Univer-
sity School of Medicine, and the study was carried out in
accordance with the principles of the Helsinki Declaration.

Results
Of the 2055 enrolled subjects, 966 were male, and 1089 were
female, while their median age was 67.0 years (range
20–94 years) (Table 1). Four subjects showed a high TTG titer
(>10 U/mL), indicating that the presence of CD based on sero-
logic test findings among the local population was 0.19%. Three
of four seropositive subjects were male, and their median age
was 66.5 years (range 38–90 years). Two of the seropositive
patients had died by the time this study was conducted. None of
the four had prominent digestive symptoms, such as diarrhea or
weight loss, noted in a follow-up survey (Table 2). Cases 1, 3,
and 4 had no significant abnormal serological findings, including
albumin and C-reactive protein (CRP), while hypoalbuminemia
with an elevated level of serum gamma-glutamyltranspeptidase
was noted in Case 2, who had been treated for alcoholic liver dis-
ease. Because this was a retrospective serological screening
study, no histological examinations of duodenal mucosa or HLA
typing were conducted; thus, we could not confirm a CD diagno-
sis in any of the subjects. Nevertheless, the findings indicate that
the presence of CD remains quite low among the general adult
population in Japan.

Discussion
The prevalence of CD has been increasing recently, especially in
Western countries, due to recognition of characteristics of the
disease and increased reliability of serological testing,2,9,10

although the disease is considered to be extremely rare in Japa-
nese populations. To date, only a few case reports from Japan
have been presented,11,12 while only three studies have been pub-
lished regarding the prevalence of CD in Japanese general

populations.5,13,14 The first study, reported by Nakazawa, et al.,
showed a seropositive rate assessed by the presence of TTG of
2.8% and a histological prevalence of CD of 0.98% in
710 patients, including malignant lymphoma, gastroduodenal
ulcer, and leukemia cases, whereas none of the 239 healthy sub-
jects were found to be seropositive.13 The next study, performed
by Watanabe et al., found a seropositive rate as assessed by TTG
of 12.8% in 172 patients with inflammatory bowel diseases and
of 1.6% in 190 healthy subjects, although none in that latter
group were finally diagnosed with CD based on duodenal
mucosa histological examination findings.14 In our previous
study, the seropositive rate for TTG was shown to be 0.2% in
2008 nonclinical subjects, and only a single case (0.05%) was
finally diagnosed with CD based on histological examination
findings of duodenal mucosa.5 Consistent with those results, the
present study showed that a seropositive rate for TTG was 0.19%
in 2055 local residents, suggesting that its presence in healthy
subjects in Japan ranges from 0 to 1.6%, and the histological
prevalence is as low as 0.05%.

A few studies regarding the prevalence of CD in other
East Asian countries, including Mongolia and Korea, have been
presented.4,15,16 It is possible that CD is more common than pre-
viously recognized in China.17 In 2015, Wang et al. reported a
seropositive rate of 1.77% and five cases (1.01%) diagnosed with
CD among 395 adult Chinese patients with diarrhea-predominant
irritable bowel syndrome (IBS), while a seropositive rate of
0.55% was noted in 363 healthy control subjects, including
2 (0.28%) diagnosed with CD.18 More recently, Kou et al. found
a prevalence of CD of 2.85% in 246 patients with IBS,19

suggesting that CD is not rare in Chinese populations. The rea-
sons for the prevalence differences between China and other East
Asian countries remain obscure, although it has been reported
that the frequency of HLA-DQ2 in China is higher at 5–20%
compared to that in Japan and Korea at less than 1%.20 More-
over, the haplotype HLA-DQA1*03- DQB1*03:03 (HLA-
DQ9.3), which is common in Chinese populations but has a low
frequency in Caucasians, is thought to be a factor related to CD
susceptibility in China.18

In addition to the low prevalence of HLA-DQ genotypes
leading to susceptibility for CD, the dietary intake of wheat in
Japan is still half of what has been observed in China, although
the consumption of these products has been increasing along
with a more Western diet in the past few decades.4 However,
larger screening and genetic studies conducted in different

Table 1 Clinical characteristics of enrolled subjects

Seronegative Seropositive

Number 2051 4
Gender (male/female) 963/1088 3/1
Median age (years) (range) 67 (20–94) 66.5 (38–90)
TTG test (U/mL), mean � SD 1.16 � 0.97 12.99 � 0.85

TTG, tissue transglutaminase.

Table 2 Demographic and clinical characteristics of four subjects pos-
itive for tissue transglutaminase

Case 1 Case 2 Case 3 Case 4

Age (years) 38 56 90 77
Gender Male Male Male Female
TTG IgA titer (U/mL) 13.4 11.3 13.2 12.8
Status at time of study Alive Dead Dead Alive
BMI (kg/m2) 21.5 17.3 21.9 19.2
Albumin (g/dL) 4.3 2.8 3.6 3.9
CRP (mg/dL) 0.02 0.12 0.09 0.08

BMI, body mass index; CRP, C-reactive protein; TTG, tissue
transglutaminase.
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regions in Japan are needed to confirm the precise prevalence of
CD in symptomatic, as well as healthy, individuals.

Grain food consumption is a known trigger of gluten-related
disorders such as CD, as well as nonceliac gluten sensitivity
(NCGS) and wheat allergy.21,22 A typical clinical presentation of
NCGS includes intestinal and/or extraintestinal symptoms related to
the ingestion of gluten-containing grains, similar to IBS and CD,
although with symptomatic improvement upon their withdrawal.
NCGS is considered to be mainly determined based on a “diagnosis
of exclusion” due to the lack of validated biomarkers and histopath-
ological criteria for confirmation of the condition. Although
antigliadin IgG has been reported to be positive in 50% of NCGS
patients,23 that antibody is not specific for NCGS. Unfortunately, no
informative studies are known to have been conducted in East Asia,
including Japan, regarding NCGS prevalence. There is a possibility
of increased numbers of patients of NGCS along with increasing
wheat consumption in Japan, and a nationwide study is needed to
investigate the precise prevalence and clinical presentation of gluten
sensitivity in Japanese populations.

This study has some limitations. Serological testing
targeted TTG only and cases with a high TTG level were not
confirmed by a histological examination of duodenal mucosa or
HLA typing. We contacted two alive individuals who were posi-
tive for TTG and recommended endoscopy and HLA typing, but
consent was not obtained.

In conclusion, the positive rate of serological tests for CD
was 0.19% in nonclinical adults, indicating that the presence of
CD in Japan remains quite low, consistent with the results of our
previous study.
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