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8 Case report

A male Korean who was diagnosed with

chronic enteropathy associated with
SLCO2A1 (CEAS): case report with

literature review
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Kaoru Takabayashi,1 Makoto Naganuma,3 Hironori Niizeki,4 Atsuhito Seki,®

Haruhiko Ogata,’ Takanori Kanai®

ABSTRACT

Objective To further disseminate the nomenclature of
chronic enteropathy associated with SLCO2A1 (CEAS),
especially for physicians in China and Korea where the
genetic feature of SLCO2A1 gene mutations related
hypertrophic osteoarthropathy and pachydermia had been
extensively studied. SLCO2A1 gene mutations related
hypertrophic osteoarthropathy and pachydermia had been
extensively studied.

Design A case report with literature review of SLCO2A1
gene mutations-related disorders.

Results A 38-year-old Korean presented to a tertiary
hospital with dizziness, abdominal pain and melena.

He had a positive faecal occult blood test on initial
workup. Oesophagogastroduodenal endoscopy (0GD),
colonoscopy and CT scan were unremarkable and showed
no obvious cause for his melena. Capsule endoscope

and roentgen barium studies were performed, revealing
an erythematous mucosa with ulcers in the jejunum and
stenosis to the jejunal—ileal junction. Next-generation
sequencing was then performed and discovered point
mutations of SLCO2AT gene’s seven exon (940+1 G>A)
and 13 exon (1807 C>T) allele. This Korean patient with
CEAS is the first documented case noted outside of the
Japanese population.

Conclusion CEAS is not uniquely found in Japanese
individuals. There are lots of similarities between CEAS
and primary hypertrophic osteoarthropathy, the two entity
may just be the two sides of one same coin. International
and multidisciplined efforts are required to further study
this complicated disorder.

INTRODUCTION

The diagnosis of multiple small intestinal ulcers
with strictures is challenging as this morpholog-
ical change could be associated with Crohn’s
disease,  non-steroidal  anti-inflammatory
drugs, tuberculosis, Behcet’s disease and other
unknown aetiologies.! The increased use of
balloon-assisted enteroscopy (BAE) and capsule
endoscopy in recent years allows us to examine
an extensive area of the small intestine. As a

result, the understanding towards small intes-
tinal disorders have been much improved.1
In 2006, a Japanese group lead by Matsumoto
has proposed chronic non-specific multiple
ulcers of the small intestine (CNSU), a novel
nomenclature which is distinct from disorders
mentioned previously.2 * CNSU is an auto-
somal recessive inherited disorder; clinically,
it is characterised by abdominal pain, chronic
anaemia and hypoproteinaemia.2 s Approxi-
mately, 200 patients have been diagnosed with
CNSU in Japan since its introduction. By means
of nextgeneration sequencing (NGS), this
Japanese team has further identified SLCO2A1
gene mutations in a certain group of patients
with CNSU.? This phenotype of CNSU was later
defined as ‘chronic enteropathy associated
with SLCO2AT’ (CEAS) which is a more accu-
rate term compared with CNSU." Besides small
intestinal lesions, CEAS is also associated with
multiple-organ involvements such as hyper-
trophic osteoarthropathy and pachydermia.’”

To date, no patients of non-Japanese ethnicity
have ever been diagnosed with CEAS. We
present a case report in which a Korean patient
has recently been confirmed to be affected with
CEAS.

CASE REPORT

A 38-year-old man of Korean descend and now
living in Japan presented to the outpatient
clinic of a local hospital with abdominal pain,
melena and dizziness. Laboratory test showed
that he had microcytic anaemia (haemoglobin
8.7 g/dL and mean corpuscular volume 71.7
fIL). Faecal occult blood test was positive. His
medical history included a previous duodenal
bulb perforation which required surgery in his
teens. Oesophagogastroduodenal endoscopy
(OGD) and colonoscopy was subsequently
performed, revealing no active bleeding but
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Figure 1 (A) Small intestinal ulcer surrounding
erythematous mucosal changes were revealed in small
intestine by capsule endoscope (white arrow). (B) Balloon-
assisted enteroscopy (with hood attached) revealed
geographic ulcer in the jejunal-ileac junction (black arrow).

slightly deformity and linear scares in duodenal bulb. A
plain CT scan later performed revealing no abdominal or
pelvic masses. The patient received transfusion of two units
of red blood cells which restored his haemoglobin to 11.5 g/
dL, relieving his symptoms significantly. He was discharged
on day 12 and later referred to our hospital, a metropolitan
centre in central Tokyo, for further workup and treatment.

In the diagnostic workup, chronic iron deficiency
anaemia caused by small intestinal bleeding was consid-
ered. BAE (single balloon, rectal approach) was hence
performed in search of the culprit lesion. However, the
scope failed to advance to the jejunum; mild inflammatory
changes were found in the proximal ileum. Capsule endos-
copy was further performed to inspect the small intestine.
There was initially a delayed pylorus passing of the capsule
endoscope due to stenosis in the duodenal bulb, but the
capsule eventually reached to the small intestine. Images
from the capsule showed small intestinal ulceration with
surrounding erythematous mucosal changes in jejunum,
which were likely to be the cause of the recent bleed
(figure 1A). Several days later, a plain abdominal X-ray was
performed confirming capsule retention in distal small
intestine. As a result, a secondary BAE (single balloon, rectal
approach) was performed to retrieve the capsule. Despite
the stenosis in area surrounding the jejunum-ileac junc-
tion, the scope was successfully inserted to the proximal
ileum revealing geographic ulcers in the jejunal-ileac junc-
tion (figure 1B). The retrieval of the capsule was success-
fully done. A Roentgen barium study was later performed,
which revealed small intestinal morphological changes that
were similar to the earlier endoscopic findings, such as mild
stenosis with deformity of duodenal bulb (figure 2) as well
as stenosis in jejunal-ileac junction along with proximal dila-
tation (figure 2).

Based on the clinical findings above, we were suspicious
that this patient was likely to be affected with CEAS. In order
for this condition to be diagnosed, his blood was obtained
for genetic testing. NGS was performed in the labora-
tory, revealing point mutations of SLCO2A1 gene’s 7 exon
(940+1G>A) and 13 exon (1807C>T) allele using the MiSeq
method (Illumina corp). Additionally, a brain MRI showed
mild pachydermiain the forehead which was later confirmed
by a dermatologist (online supplementary figure 1). There

Figure 2 (A) Mild deformity in the duodenal bulb (black
arrow). (B) Stenosis in jejunal-ileac junction (yellow arrow)
with proximal dilatation (blue arrow).

was minimal change on fingers, toes and long bones, but it
is unlikely to be typical finding of clubbed fingers or other
changes on hypertrophic osteoarthropathy, however.

Based on the results of the NGS, morphological changes
to the small intestine and clinical presentation, a diagnosis
of CEAS was made. Since his presentation, the patient’s
general condition has since improved, but still intermit-
tently complaints about abdominal pain and diarrhoea.

DISCUSSION

Multiple small intestinal ulcers of unknown aetiologies
was defined as cryptogenic multifocal ulcerous stenosing
enteritis (CMUSE) in Europe as early as in 1960s.” This term
has been widely used in Korea and China even to this day.”™
In Japan, however, Matsumoto et al proposed CNSU, which
is a distinct condition from CMUSE based on endoscopic,
pathological features and clinical manifestations.”

The application of NGS has further improved our under-
standing of CNSU. Umeno e al discovered SLCO2A1 gene
mutations in a certain group of patients with CNSU. This
group of patients commonly have associated features such as
clubbed finger, pachydermia or hypertrophic osteoarthrop-
athy. This led to the proposal of a new entity called CEAS.*
In a recent study, Hosoe ¢t al gathered information from 20
clinically confirmed CEAS cases.*” Based on these findings,
the clinical and endoscopic features of this rare disease have
been extensively studied. Currently, as CEAS is only known
to a select few Japanese gastroenterologists, this novel condi-
tion has not been widely recognised yet. To our knowledge,
this case is the first clinically confirmed case of CEAS in the
non-Japanese ethnic group, which leads us to believe that
CEAS may not be specific to the Japanese ethnicity but can
affect people of other ethnicity as well. Moreover, we believe
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that there might have been cases of CEAS misdiagnosed as
CMUSE or other disorders, especially in Asian countries like
Korea and China.®

Differentiating between CEAS and CMUSE can be diffi-
cult without a gene test as patients with either conditions
can present clinically with anaemia and abdominal pain.
Furthermore, both CEAS and CMUSE are characterised by
multiple small intestinal ulcers on gross endoscopic exam-
ination. Although we have previously demonstrated that the
ulcers of CEAS and CMUSE present with different distribu-
tions and shapes, this conclusion was based on comparison
between small sampled studies.”® Zhang et al had discov-
ered PLA2G4A gene mutations in a pair of Chinese siblings
who were both diagnosed with CMUSE.? Unfortunately, no
patients with CMUSE from Korea and European countries
have received a test for SLCO2A1 gene mutation.

Previous genetic research have shown that SLCO2A1 gene
mutations is associated with decreased degradation of pros-
taglandin E, leading to skin hyperplasia, bone proliferation
and mucosal defects in intestinal tract. Recently, a SLCO2A 1
gene-related disease called primary hypertrophic osteoar-
thropathy (PHO) has been gaining interest, especially in
China where an increasing number of case series on PHO
have been reported.'” In a case series published in 2017,
Li et alreported that among 36 patients with PHO who had
SLCO2A1 gene mutations, approximately 60% of them had
watery diarrhoea and 30% had anaemia.'’ This suggests
that lesions in digestive tract might have been present in
these patients. However, none of these patients received
a capsule endoscopy or BAE to inspect the morpholog-
ical changes in small intestine.'” ' In addition, despite the
confirmed the presence of SLACO2A1 gene mutations and
abdominal symptoms in Chinese patients with PHO, CEAS
is currently considered a condition independent of PHO in
China."' ' There are also dermatological studies reporting
SLCOZ2A1 gene mutations in patients who had pachydermo-
periostosis.”” '* However, morphological changes in small
intestinal have not been described in these patients. At the
moment, no consensus has been reached between gastro-
enterologists, rheumatologist and dermatologists regarding
the SLCO2A1 gene mutation-associated disorders. In our
opinion, CEAS and PHO are likely to be different manifes-
tations of the same pathological process. The two sides of
one coin, in other words.

Finally, we call for more awareness of CEAS which we
believe is a SLCO2A1 gene mutation-related disease charac-
terised by multiple small intestinal ulcers, along with hyper-
trophic osteoarthropathy and pachydermia. This entity
mainly affects individuals of east-Asian ethnicity. Interna-
tional and multidisciplined collaborations are needed to
improve our understanding of this complicated disease.
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