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Abstract:

A 49-year-old man complained of chronic palpitation and shortness of breath, which had recently become
exacerbated. A blood examination indicated severe refractory anemia and hypoproteinemia. Physical examina-

tions revealed anemia, a systolic murmur, and spoon nails. Multiple nonspecific ileal ulcers were observed. A
pathological examination indicated a small granuloma with CD68-positive histiocytes. He had a deeply wrin-
kled forehead, chiseled face, and clubbed fingers. Radiography revealed periostosis of the fingers and long
bones in the limb. He was diagnosed with pachydermoperiostosis. SLCO2A1 demonstrated a c.1807C>T
homo-mutation. He was also diagnosed with SLCO2A[-associated chronic enteropathy and thus was treated
with 5-aminosalicylic acid, which temporarily improved the ileal ulcers, anemia, and hypoalbuminemia.
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Introduction

The classification of small intestinal ulcer subgroups has
recently been revised. Diseases associated with multiple ul-
cers in the small intestine include chronic nonspecific multi-
ple ulcers of the small intestine (CNSU), Crohn’s disease
(CD), Behget’s (BD),
inflammatory drug (NSAID)-induced ulcers, tuberculosis,
and other unknown etiologies.

A diagnosis of CNSU, as proposed by Matsumoto et al.,
is based on the clinical manifestations, endoscopic appear-
ance, and pathological features (1). Thereafter, CNSU, an
inherited autosomal recessive disease, has been analyzed for
genetic mutations (2). The CNSU subgroup is characterized
by pachydermoperiostosis, which includes specific features

disease non-steroidal  anti-

such as hypertrophy of the skin and bones, finger clubbing,
and periostosis (3). Mutation of the solute carrier organic
anion transporter family member 2A1 (SLCO2AI) has been
reported in patients with CNSU by Umeno et al. (4), who
proposed that the disease entity be termed chronic enteropa-
thy associated with SLCO2A1 (CEAS). This disease entity
was previously considered to be Japanese ethnicity-specific.
However, CEAS has also been reported in Korea and
China (5). To date, 11 mutations of SLCO2AI have been re-
ported in CEAS patients (6). SLCO2AI, known as the
prostaglandin transporter, is a protein encoded by SLCO2A]I.
In CEAS, multiple ulcers of the small intestine, accompa-
nied by anemia and hypoproteinemia, result in chronic gas-
trointestinal bleeding and protein loss. This ulceration, at-
tributed to the dysfunction or deficiency of prostaglandins in
cells affected by SLCO2A1 mutation, leads to the patho-

"Department of General Internal Medicine, Saitama Medical University, Japan, *Department of Gastroenterology, Saitama Medical University,
Japan, *Department of Pathology, Saitama Medical University, Japan, ‘The Third Department of Internal Medicine, Kyorin University School of
Medicine, Japan, *Department of Medicine and Clinical Science, Graduate School of Medical Science, Kyushu University, Japan, °Center for
Diagnostic and Therapeutic Endoscopy, Keio University School of Medicine, Japan and "Division of Gastroenterology, Department of Internal

Medicine, School of Medicine, Iwate Medical University, Japan

Received for publication March 1, 2020; Accepted for publication June 7, 2020

Correspondence to Dr. Yoshikazu Tsuzuki, ytsuzuki@saitama-med.ac.jp

3147



Intern Med 59: 3147-3154, 2020 DOI: 10.2169/internalmedicine.4756-20

(a)

alb (g/dL)

mesalazine
45

3000 mg/day p.o.

4
35

3
25
2
15
1
05

(b)

RBC trans = I

-fusion =
10
8
6
4
2
o
Q Q
& 0‘§\1&1*\ o @0@@@0@@ S
LI EECEEEEE
Figure 1.

Hb(mg/dL)

IR R AN P

\‘9\‘5‘\&&\.\,\.\

Clinical course of treatment and responsiveness. Time course changes of albumin (a) and

hemoglobin (b) showing responsiveness to mesalazine and iron agent.

physiology of small intestinal ulcers and pachydermoperios-
tosis. Notably, 28% of CEAS patients are offspring from
consanguineous marriages (6). CEAS has been described as
female dominant, with a susceptable age of onset at aproxi-
mately 40 years of age and a 98% incidence of anemia.

We herein report a man diagnosed with CEAS with
pachydermoperiostosis.

Case Report

The patient gave his written informed consent for the use
of his data and images.

Chief complaints

A 49-year-old man presented at our hospital complaining
of palpitation and shortness of breath upon exertion.

History of present and past illness

Palpitation and shortness of breath had begun approxi-
mately 3 years prior to presentation, but had become exacer-
bated over the past several weeks. The patient did not expe-
rience either palpitation or shortness of breath prior to the
onset of CEAS 3 years previously.

Esophagogastroduodenoscopy (EGD) and colonoscopy
showed no abnormality, whereas intestinal capsule endo-
scopy demonstrated scattered round ulcers throughout the
entire ileum. He had undergone treatment for the eradication
of Helicobacter pylori infection because of a gastric ulcer.
No disease-related family history was reported.

Physical examination

Physical examination revealed anemia, tachycardia, func-
tional systolic murmur, and spoon nails.

Laboratory examination

A blood examination showed severe refractory anemia
(hemoglobin: Hb, 2.5 g/dL), hypoproteinemia (total protein:
TP, 5.8 g/dL), hypoalbuminemia (albumin: alb, 3.3 g/dL),
and normal C-reactive protein (CRP: 0.2 mg/dL) before
treatment. The fecal occult blood test was positive. Labora-
tory parameters improved approximately one month after
treatment with iron tablets and mesalazine (Hb, 13.9 g/dL;
TP, 7.6 g/dL, alb 4.1 g/dL, CRP, 0.48 mg/dL). Data at the
most-effective time point with treatment were Hb, 13.6 g/
dL; TP, 7.4 g/dL, alb 4.1 g/dL, CRP, 0.26 mg/dL, and at the
time of relapse were Hb, 9.9 g/dL; TP, 6.5 g/dL, alb 3.6 g/
dL, CRP, 2.3 mg/dL. The time-course changes of hemoglo-
bin and albumin are demonstrated in Fig. 1.

Imaging examinations and further diagnostic work-
up

EGD showed atrophic gastritis,
showed no abnormal findings. Video capsule endoscopy
(VCE) revealed multiple nonspecific ileal ulcers of various
sizes and shapes (Fig. 2). Double balloon enteroscopy
(DBE) and VCE showed multiple longitudinal and spiral ul-
cers in the ileum except in the terminal ileum (Fig. 3a, b).
NSAID use was excluded. However, cryptogenic multifocal

whereas colonoscopy
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Figure 2. a: Erosion of the small intestine was revealed by video capsule endoscopy (VCE) (white
arrow). b: Small intestinal ulcers surrounded by erythematous mucosal changes were revealed by
VCE (yellow arrow).
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cd

Figure 3. a, b: Double balloon enteroscopy (DBE) demonstrated oblong or longitudinal ulcers in
the mid-ileum. ¢, d: DBE demonstrated an amelioration following mesalazine treatment (201X+2/2),
showing residual small ulceration in the ileum after mesalazine treatment, but a marked improve-
ment compared to that before mesalazine treatment.
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Figure 4.
b: Brain-CT showed skin hypertrophy.

Figure 5.

a: Long bones of the limb demonstrated primary hypertrophic osteoarthropathy (PHO).

a, b: Hematoxylin and Eosin staining of tissue specimens from ileal ulcers showed a small

granuloma (a: x20, b: x100) (white arrow). ¢c: Immunohistochemistry demonstrated that this small
granuloma had CD68-positive histiocytes (x20) (white arrow).

ulcerous stenosing enteritis (CMUSE) or CD could not be
excluded based only on the features of ileal ulcers. Although
the multiple longitudinal and spiral ulcers in the ileum re-
mained, those ulcers showed improvement, with evidence of
granulation, after treatment with mesalazine 3,000 mg/day
per oral (p.o.) (Fig. 3c, d). Bone radiography indicated pe-
riostosis of the fingers and long bones in the limb (Fig. 4a).

Brain-CT revealed skin hypertrophy (Fig. 4b).
Pathological examination

A pathological examination of the ileal ulcers showed
non-specific inflammation (Fig. 5a, b). Follow-up DBE
showed longitudinal or irregular-shaped ulcers and erosions.
Immunohistochemistry demonstrated CD68-positive histio-
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Figure 6.
chiseled face.

Patient

Figure 7.
mucosa. The patient did not express normal SLCO2A1 protein (upper: white arrow). Normal SL-
CO2A1 protein was expressed in the vascular endothelium of healthy control tissue (lower: white
arrow).

cytes of a small granuloma (Fig. 5c). The patient was sus-
pected to have CD. However, the terminal ileum lacked lon-
gitudinal ulcers or a cobblestone appearance, which are typi-
cal findings in CD (7). The patient exhibited digital club-
bing (Fig. 6a), a deeply wrinkled forehead, and a chiseled
face (Fig. 6b). Immunohistochemical studies of SLCO2A1
expression in the vascular endothelial cells of ileal ulcers
showed that the patient did not express normal SLCO2A1
protein (Fig. 7). In addition, next-generation sequencing re-
vealed a point mutation of the 1807C>T homo-mutation in
the 13 exon allele of SLCO2A1 (Fig. 8) (4).

Differential diagnosis

CD, BD, NSAID-induced ulcers, and tuberculosis should
be considered in the differential diagnosis.

a: The patient had digital clubbing. b: The patient had a deeply wrinkled forehead and a

Red: SLCO2A1
Green: VE-cadherin
Blue: Nu

Immunohistochemistry for SLCO2A1 protein in the vascular endothelium of the ileal

Final diagnosis

The patient was diagnosed with pachydermoperiostosis,
which is also known as primary hypertrophic osteoarthropa-
thy (PHO). Since the SLCO2A] mutation has been reported
in pachydermoperiostosis, the present patient was diagnosed
with CEAS with ileal ulcers and pachydermoperiostosis.

Treatment

The patient was treated with an RBC transfusion for se-
vere anemia at hospitalization in 201X/10. The administra-
tion of oral Fe tablets (100 mg/day) was commenced a few
weeks later, which took 3 months to achieve an improve-
ment in anemia, and he continues to take this medication at
the time of writing this report. Additionally, oral mesalazine
(3,000 mg/day) has been administered from 201X+1/1 until
now. The TP and albumin were improved at 201X+1/2;
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Figure 8. Next-generation sequencing (Sanger sequencing) for SLCO2A1 gene mutation in the pa-
tient and a healthy control. The homozygous mutation ¢.1807C>T was detected in SLCO2A1 in this

case.

therefore, improvement in TP and albumin by mesalazine
took approximately 4 weeks in the initial phase. However,
as shown in Fig. 1, the effect of oral mesalazine for albumin
and Hb fluctuated during the time course. The inflammation
improved 2 years later after the commencement of me-
salazine. The combination of Fe tablets and oral mesalazine
was continued without other treatments even in the relapsing
periods, because anemia and inflammation were within the
acceptable range.

Outcome and follow-up

The albumin, Hb as shown in Fig. 1, and inflammation
fluctuated during the time course, and the patient occasion-
ally has diarrhea. We continue to follow this patient on an
out-patient basis while continuing to administer Fe tablets
and mesalazine.

Discussion

We herein report a man with CEAS and pachydermope-
riostosis. This disease was previously described as
“CNSU” (4). Umeno et al. proposed a CEAS diagnosis
based on multiple intestinal ulcers accompanied by a
SLCO2AI mutation (4). Thereafter, Umeno et al. reviewed
and summarized the epidemiologic, endoscopic, and genetic
aspects of CEAS in 65 Japanese patients (6).

The age of our patient at the time of diagnosis was 49
years, which is consistent with the average age of 40 years
in their report (6). Although CEAS patients are predomi-
nantly female, our patient being male was consistent with
cases of CEAS with pachydermoperiostosis, who are mainly
male. CEAS with pachydermia and periostosis may be sig-
nificantly more frequent in male patients (8 out of 13; 62%,
and 7 out of 13; 54%, respectively) than in female patients
(0% and 13%, respectively) (6). In contrast to PHO, the ra-

tios of intestinal ulcers between male and female patients
are not significantly different. Moreover, in contrast to male
patients, gastric symptoms and more severe hypoproteinemia
are the features frequently found in female patients (6). The
current patient’s parents were non-consanguineous, as oOp-
posed to a frequency of 28% in a published report (6).
These data suggest that intestinal ulcers in CEAS might be
associated with X chromosome-related dominant inheritance,
while PHO might be associated with Y chromosome-related
recessive inheritance. However, the causal relationship be-
tween sex-related genes and the absence or presence of in-
testinal ulcers or PHO remains unknown.

The patient was observed in an outpatient unit after an
improvement in ileal ulcers. He was observed to have a
deeply wrinkled forehead, a chiseled face, and clubbed fin-
gers. Radiographic findings of periosteal thickening of the
finger bones and long bones led to a diagnosis of pachyder-
moperiostosis.

VCE and DBE demonstrated oblong or irregular shaped
ulcers in the-mid ileum of our patient, in addition to circular
or obliquely shaped ulcers with clear margins, suggesting
that various shapes of ulcers could be formed in
CEAS (6, 8, 9). Moreover, although the terminal ileum is
the most frequent site of ulcers in CD, no involvement in
the terminal ileum was noticed in our case. These findings
supported that our patient had CEAS instead of CD or BD,
however, CD or BD has to be ruled out because anti-tumor
necrosis factor (TNF)-o antibody therapy or immunomodu-
lators are ineffective for CEAS.

The SLCO2A1 protein in the vascular endothelium of our
patient was expressed at a lower level compared to that in
CD or intestinal BD (IBD) (10). Additionally, pathological
examination by immunohistochemistry demonstrated inflam-
matory cell infiltration in the epithelium, including CD68+
histiocytes (small granuloma), in our case. Although the
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presence of a CD68+ granuloma supports the diagnosis of
CD, this finding is not specific for CD. Therefore, a defini-
tive diagnosis based on a gene analysis was needed.

CEAS is an autosomal recessive hereditary disease caused
by SLCO2AI mutations (11). Reportedly, SLCO2AI muta-
tions may also cause pachydermoperiostosis and sex differ-
entiation (3, 12, 13). CNSU patients have the same homo-
mutations in SLCO2A1 as those with pachydermoperiostosis.
Therefore, this disease was called chronic enteropathy asso-
ciated with SLCO2A1 (CEAS) (4). Umeno et al. described
11 SLCO2A1 mutations among CEAS patients, including a
splice-site mutation in intron 7 (c.940+1G>A) (4) as the
most frequent mutation (present in 54%) (6). SLCO2A1 may
contain multiple mutations, such as the ¢.1807C>T homo-
mutation in the exon 13 (¢.1807 C>T) allele and in exon 7
(c.940+1G>A). Homozygous SLCO2A] mutations may in-
duce CEAS and a subtype of PHO, which is an autosomal
causing pachydermoperiostosis. PHO
shows digital clubbing, periostosis, acroosteolysis, painful
joint enlargement, and thickened skin. Considering that
CEAS occurs predominantly in female patients and PHO in
male patients, the clinical features associated with SLCO2A1
mutations might be influenced by modifiers such as sex-
influenced genes or related hormones. Further, the absence
of any significant difference between ¢.940+1G>A and non-
¢.940+1G>A homozygotes in the expression of pachydermia
and periostosis suggests that other mutations such as c.1807
C>T might also contribute to these features (6).

SLCO2A1 protein reportedly transports prostaglandin E2
protein into intracellular spaces. Dysfunction caused by
SLCO2AI mutations may inhibit this transport, resulting in
high prostaglandin E2 protein concentration in both blood
and urine. However, precise mechanisms that induce dys-
function or affect the clinical features, including skin hyper-
plasia, bone proliferation, and mucosal ulceration in the in-
testinal tract, caused by stored prostaglandin E2 protein, re-
main unclear.

Treatments for CEAS have not yet been established to
date. CEAS treatments such as S5-aminosalicylic acid (5-
ASA), corticosteroids, azathioprine, and anti-TNF-o. anti-
bodies are frequently ineffective (14). These medications
have been proposed in the IBD guidelines, suggesting that
CEAS and IBD may have different etiologies and should
therefore be distinguished. CEAS frequently requires surgery
unless early intervention by immunomodulatory and/or anti-
TNF-a antibody therapies is found to be effective. 5-ASA
was partially effective in our case, because mesalazine 3,000
mg was started in 201X+1/1, and TP was improved in 201X
+1/2; therefore, the improvement in TP by mesalazine took
approximately 4 weeks in the initial phase. We surmise that
mesalazine is an anti-inflammatory agent that improved the
enteric mucosal permeability, thus leading to a reduction of
protein loss from the gut and an increase in blood TP. How-
ever, once relapse occurs, these medications may be added if
they were once effective to control this disease.

The main limitation associated with this study are that we

recessive  disease

only describe one case of CEAS with pachydermoperiostosis
treated with 5-ASA. A similar case in Korea has been re-
ported by Eda et al (14).

Conclusion

We herein described a male patient with CEAS and
pachydermoperiostosis, who was treated with 5-ASA. CEAS
should be listed in the differential diagnosis for small intes-
tinal ulcers. Furthermore, a randomized, prospective, and
large-population study is required to establish the diagnostic
and treatment guidelines for CEAS depending upon the
clinical features or gene mutations.

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