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Abstract 
Introduction: Multiple chronic ulcers of small intestine are mainly ascribed to Crohn’s disease. Among possible differential diagnoses are 
chronic ulcers of small bowel caused by abnormal activation of the prostaglandin pathway either in the archetypal but uncommon non-steroidal 
anti-inflammatory drug [NSAID]-induced enteropathy, or in rare monogenic disorders due to PLA2G4A and SLCO2A1 mutations. SLCO2A1 vari-
ants are responsible for CEAS [chronic enteropathy associated with SLCO2A1], a syndrome which was exclusively reported in patients of Asian 
origin. Herein, we report the case of two French female siblings, P1 and P2, with CEAS.
Case report: P1 underwent iterative bowel resections [removing 1 m of small bowel in total] for recurrent strictures and perforations. Her sister 
P2 had a tight duodenal stricture which required partial duodenectomy. Next-generation sequencing was performed on P1’s DNA and identified 
two compound heterozygous variants in exon 12 in SLCO2A1, which were also present in P2.
Conclusion: CEAS can be detected within the European population and raises the question of its incidence and recognition outside Asia. 
Presence of intractable recurrent ulcerations of the small intestine, mimicking Crohn’s disease with concentric strictures, should motivate a 
genetic search for SLCO2A1 mutations, particularly in the context of family history or consanguinity.
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1. Introduction
Inflammatory bowel disease [IBD], encompassing Crohn’s 
disease [CD] and ulcerative colitis, are generally complex 
multifactorial diseases in which genetically predisposed in-
dividuals develop disease upon exposure to a spectrum of 
environmental factors. Yet an increasing number of human 
monogenic diseases that can present with IBD-like intestinal 
inflammation are being reported. Distinguishing monogenic 
IBD from classical IBD can be challenging but is essential, as 
some mutations can be targeted with tailored treatment.1

Along this line, small intestinal ulcers associated with 
chronic iron-deficient anaemia and protein-losing enter-
opathy mimicking CD may occur in the archetypal but 
uncommon non-steroidal anti-inflammatory drug [NSAID]-
induced enteropathy, and in recently described monogenic 
disorders due to autosomal recessive loss-of-function [LOF] 
variants in PLA2G4A or SLCO2A1, which cause crypto-
genic multifocal ulcerous stricturing enteritis [CMUSE]2,3 
or chronic enteropathy associated with SLCO2A1 [CEAS],4 
respectively. The three entities result from the abnormal 
metabolism of prostaglandins and share some clinical fea-
tures. Intestinal ulcers due to NSAID-induced enteropathy5 
or due to mutations in PLA2G4A and SLCO2A1 are usu-
ally thinner than CD ulcers, with a linear or circumferential 
diaphragm-like configuration, although these features are 
not specific. To date, all reported CEAS patients have been 
of Asian origin.6 SLCO2A1 mutations can also give rise to 
primary hypertrophic osteoarthropathy [PHO], characterised 
by pachydermia, periostitis and digital clubbing.7 In contrast 
to CEAS that predominantly affects females, complete PHO 
phenotype is almost exclusively seen in males.8

To the best of our knowledge, no case of CEAS has yet 
been described outside Asia. Herein, we report the case of two 
French female siblings with CEAS.

2. Case Report
A 43-year old Caucasian female [P1], born from non-related 
parents of French origin [Alsace] without Asian ancestors, 
was admitted to our gastroenterology department for ex-
pertise in 2021.

She displayed Raynaud’s disease, chronic abdominal pain, 
and, since adolescence, had chronic iron deficiency anaemia. 
Between 2012 to 2020, the patient underwent five iterative 
segmental small bowel resections [removing 1 m of small 
bowel in total] due to ulcerative strictures complicated three 
times by perforations on anastomosis. Severe iron deficiency 
anaemia preceded each surgery. As diagnosis of CD was sug-
gested, she was treated with a combination of infliximab and 
azathioprine 6 months before her admission without any 
clinical and biological response. At admission, she presented 
with vomiting, alternating diarrhoea and constipation, severe 
malnutrition (body mass index [BMI] of 19 with a loss of 
12 kg in 7 months), iron deficiency anaemia [haemoglobin 
85 g/L, ferritin 5 ng/mL], and peripheral oedema due to 
hypoalbuminaemia [albumin 14 g/L]. Alpha-1 anti-trypsin 
clearance showed moderate protein exudation [58 ml/24 h, 
N < 20 ml/24 h]. Upper and lower endoscopies with biop-
sies were normal. Positron emission tomography [PET] did 
not show any abnormal metabolic activity. Magnetic reson-
ance [MR] enterography was normal with no mucosal thick-
ening. Yet, a patency capsule remained blocked in the small 

bowel and computed tomography [CT] enterography showed 
segmental proximal ileal dilation [up to diameter of 77 mm] 
upstream a stricturing anastomosis containing the patency 
capsule, with enhancement of intestinal wall [Figure 1A]. A 
60-cm small bowel resection was performed to remove stric-
tures [45 cm up the ileo-caecal valve] with a temporary small 
bowel stoma. Macroscopically, the resected loops showed al-
ternation of short strictures and dilations [Figure 1B] with 
thin mucosal diaphragms mimicking the ‘diaphragm disease’ 
[Figure 1C] resulting from NSAIDs use.5 Microscopically 
[Figure 1D and E], only the mucosa was congestive and ul-
cerated at the top of diaphragms but lacked inflammation, 
discarding a diagnosis of CD. Fibrosis was limited to the sub-
mucosa and the nearby intestinal wall was strictly normal. 
Diarrhoea, anaemia, and hypoalbuminaemia were transiently 
improved after the surgery. However, abdominal pain and 
iron deficiency resumed following stoma closure. In 2022, 
capsule endoscopy identified a relapse with circumferential 
ulcerations of the ileo-ileal anastomosis and small circular 
ulcerations in the terminal ileum [Supplementary Figure 2A 
and B].

P2, her sister, was admitted in 2016 [at 24 years of age] 
for obstructive symptoms with complaints of vomiting and 
abdominal pain for 1 month, without any prior medical his-
tory. At admission, she had iron deficiency [haemoglobin 
124 g/L and ferritin 10 ng/ml] with no other biological ab-
normalities. Upper endoscopy with biopsies revealed a tight 
duodenal [D2] stricture without specificity or histological 
cause. There was no evidence of Helicobacter pylori gastritis 
or NSAID use. Proton pump inhibitors and corticoids were 
ineffective. Partial duodenectomy was performed and re-
vealed a non-specific narrow ulcer in the centre of a short 
circular stricture, without histological signs of inflammation 
[Supplementary Figure 1]. In 2022, P2 has no digestive symp-
toms but iron deficiency anaemia remains. Capsule endos-
copy identified a relapse with circumferential ulcerations of 
the duodeno-jejunal anastomosis [Supplementary Figure 2C]. 
One of the two sisters has been healthy but one had a history 
of duodenal stricture [lost for follow-up].

Given disease severity and lack of exposure to NSAIDs 
or aspirin, a genetic screen was carried out in P1 by next-
generation sequencing of a targeted panel of genes involved 
in monogenic enteropathies.9 Two composite variants of 
SLCO2A1 were found in exon 12: a premature stop codon 
[c.1649C > A p.Ser550*] and a missense variant [c.1660G > A 
p.Gly554Arg, Figure 1F], the second already described as 
disease-causing.10,11 P2 carried both variants as well. Neither 
P1 nor P2 carried variants on NOD2.

Skin examination and bone Xrays [head, hands, and lower 
limbs] did not show any evidence of PHO in either patient.

3. Discussion
Here we report the first two related cases of CEAS secondary 
to SLCO2A1 mutations in a European population.

Multiple chronic ulcers of the small intestine are a hall-
mark of CD. Possible differential diagnoses are infectious, 
eosinophilic, drug-induced, autoimmune, or ischaemic enter-
itis and, more rarely, refractory coeliac disease type 2, Behçet 
disease, or Zollinger-Ellison syndrome. Singular entities due 
to monogenic disorders were recently described: CMUSE due 
to PLA2G4A mutations and CEAS due to SLCO2A1 muta-
tions. Currently, 98 different variants of SLCO2A1 have been 
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described in patients with either CEAS or PHO or both.12 
Review of 73 reported patients with CEAS indicates higher 
frequency in females [70%] and median age at onset of 18 
years [range 1–69 years] [Table 1; and Supplementary Table 
1]. Interestingly, SLCO2A1-associated CEAS can involve any 

part of the small bowel including ileum [97.4%], duodenum 
[46.7%], jejunum [38.7%], and stomach [26.0%]. More than 
half of the patients [54.8%] underwent surgery. Importantly, 
all patients previously reported with CEAS were exclusively 
of Asian origin.
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Figure 1. Imaging, histology, and genetics of Patient 1 [P1] with chronic enteropathy associated with SLCO2A1 gene mutation [CEAS]. A: Coronal 
presurgical computed tomographic enterography showing a tight anastomotic stricture [arrow] with upstream dilatation of the ileal loops. B: Small 
bowel resection with petechial subserosa without sclerolipomatosis and multifocal short strictures alternating with saccular dilatation of the loop. C: 
Circular shallow ulcers delimiting each stricture [arrows] as shown after opening the ileal loops [scale mark of 2 cm]. D, E: Section through a stricture 
displaying superficial erosion with villous blunting and congestion limited to this area with no further lesion [haematein eosin and saffron stains] .F: 
Schematic representation of SLCO2A1 gene, highlighting both variants in exon 12. Each variant is localised on a different allele as shown on the IGV 
screenshot [Integrative Genomics Viewer, https://software.broadinstitute.org].

Table 1. Clinical features of chronic enteropathy associated with SLCO2A1 [CEAS] in the two reported cases and in the 73 published cases.

Patient 1 Patient 2 Reported cases
n = 73

Gender Female
Male

1
0

1
0

51 [70%]
22 [30%]

Ethnicity Japan
China
Korea
France

0
0
0
1

0
0
0
1

51 [70%]
7 [10%]

15 [20%]
0

Age of symptom onset, years
[median, range minimum–maximum]

15 24 18 [1–69]

Age of diagnosis, years
[median, range minimum–maximum]

43 29 39 [4–69]

Association with primary hypertrophic osteoarthritis [PHO] 0 0 23 [31%]

Disease site Gastric
Duodenal
Jejunal
Ileal

0
0
1
1

0
1
0
0

19 [26%]
34 [47%]
28 [39%]
70 [97%]

Surgery 1 1 40 [55%]
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Distinguishing between CD and CEAS is challenging. CEAS 
should be considered in case of family history, consanguinity, 
refractory pain with iron deficiency anaemia, and absence of 
lesions in colon. Whereas terminal ileum is affected in more 
than 90% of small bowel CD, ulcers localised in the terminal 
ileum are rare in CEAS (only five patients reported in the lit-
erature [6.8%], see Table 1). MR enterography can fail to de-
tect abnormality in CEAS, as in P1. At endoscopy, CEAS ulcers 
appear superficial, circular, and circumferential with healthy 
margins, whereas ulcers in CD are usually deep, longitudinal, 
and more rarely circumferential.8 Moreover histologically, 
CEAS ulcers are narrow, sharp, and abrupt without inflam-
mation on the edges in contrast to ulcers in CD.

In keeping with the strong overlap between the clin-
ical, endoscopic, and histological presentation of CEAS and 
CMUSE with NSAID-induced enteropathy, the three entities 
share a common pathophysiology ascribed to impaired pros-
taglandin [PGE2] metabolism.13 SLCO2A1 encodes a pros-
taglandin transporter [PGT] located at the cell membrane of 
endothelial cells in many tissues.14 After synthesis, PGE2 is 
secreted in the extracellular medium or blood and is rapidly 
inactivated by the 15-hydroxyprostangladin dehydrogenase 
[15-PGDH] that is highly active in endothelium. Accordingly, 
PGE2 must be internalised within endothelial cells to be in-
activated by 15-PGDH. SLCO2A1 mutations, by reducing 
expression or function of PGT, lessen intracellular uptake of 
PGE2. Thereby SLCO2A1 mutations prevent PGE2 inactiva-
tion and result in an excess of active PGE2 in the extracel-
lular compartment, which nurtures inflammation.12 Therefore 
CEAS patients develop a chronic inflammatory disease which 
does not respond to immunosuppressive treatments classic-
ally used in CD, including prednisolone, azathioprine, and 
anti-tumour necrosis factor [TNF].8 Moreover COX2 inhibi-
tors, which have a good efficacy with PHO symptoms, do not 
resolve CEAS.15 Better characterisation of CEAS may allow 
development of rationale-based therapy.

In conclusion, our results show that CEAS can be detected 
in the European population, raising questions on its incidence 
and recognition outside Asia. Presence of intractable or recur-
rent sharp ulcerations of the small intestine and concentric 
strictures, in combination with iron deficiency anaemia, should 
motivate genetic search for SLCO2A1 mutations, particularly 
in the context of family history or consanguinity. PHO features 
involvement should be systematically searched for, even if their 
absence in female patients is expected. Additional studies are 
needed to better delineate an effective treatment for CEAS.

The original data generated in the course of the study are 
available upon request.
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