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Summary  A  case  of  chronic  enteropathy  associated  with  SLCO2A1  gene  (CEAS)  is  presented.
The female  patient  was  readmitted  four  times  during  a  three-year  follow-up  period  for
intractable  dropsy  and  anemia.  Multiple  ulcers  of  small  bowel  wall  were  revealed  by  endoscopic
examination.  Computed  tomography  enterography  (CTE)  and  magnetic  resonance  enterogra-
phy (MRE)  showed  the  segmental  wall  thickening  of  the  small  bowel.  Hepatosplenomegaly  and
increased  bone  density  of  spine  and  pelvis  suggested  the  diagnosis  of  myelofibrosis.  X-ray  films
showed the  cortical  thickening  of  tibiofibula.  The  mutations  of  SLCO2A1  gene  were  revealed  by
Magnetic  resonance
enterography

gene test  and  the  diagnosis  of  CEAS  was  confirmed.  According  to  our  case  report,  imaging  exam-
inations, including  CTE,  MRE  and  X-ray  films  provide  additional  valuable  information  during  the
diagnostic procedure  of  CEAS.
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hronic  enteropathy  associated  with  solute  carrier  organic
nion  transporter  family  member  2A1  (SLCO2A1)  gene

CEAS)  was  a  new  term  of  enteropathy  which  caused  by
utations  of  the  SLCO2A1  gene  and  characterized  by  chronic

oss  of  blood  and  protein  due  to  nonspecific  small  intestinal
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lcers.  To  date,  the  diagnosis  of  CEAS  is  still  a  challenge  for
linicians  with  the  clinical  symptoms  and  endoscopic  find-
ngs.  However,  CEAS  should  be  considered  in  the  differential
iagnosis  despite  of  its  rarity  to  avoid  inappropriate  thera-
ies.  We  report  a  case  of  CEAS  and  review  the  literatures.
ase presentation

 29-year-old  woman  had  recurrent  general  dropsy  for
 years,  which  got  worse  for  3  months  and  a  history  of
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Chronic  enteropathy  associated  with  SLCO2A1  gene  

iron-deficiency  anemia  for  10  years.  Blood  tests  of  another
hospital  showed:  red  blood  cell  count  was  2.93  ×  1012/l,  a
haemoglobin  level  was  6.6  g/dl,  the  serum  albumin  level
was  15.5  g/dl.  The  pathologic  finding  of  outside  endoscopic
examination  was  focal  lymphangiectasia  of  the  base  of
terminal  ileum  mucosa.  She  was  referred  to  our  hospital
and  diagnosed  as  anemia,  hypoproteinemia  and  intestinal
lymphangiectasia.  A  stool  occult  blood  test  was  positive.
Magnetic  resonance  enterography  (MRE)  found  the  thick-
ened  wall  of  small  bowel,  enlargement  of  mesenteric  lymph
nodes  and  small  amount  of  ascites  (Fig.  1b).  Barium  meal
radiography  displayed  the  thickened  intestinal  mucosal  folds
and  stenosis  of  ileum  (Fig.  1a).  Capsule  endoscopy  revealed
multiple  ulcers  of  small  bowel  wall,  which  needed  to  be
differentiated  with  Crohn’s  disease.  Capsule  retention  was
noted  during  this  examination  and  the  patient  was  treated
with  mosapride  citrate  tablets  and  lactulose  oral  solution.
Then  the  capsule  was  excreted.  Chronic  non-atrophic  gas-
tritis  was  revealed  by  gastroscope.  This  patient’s  symptoms
relieved  after  being  provided  with  symptomatic  treatment.
She  was  readmitted  three  times  during  the  following  three
years  for  intractable  dropsy  and  anemia.  Following  colono-
scopies  showed  irregular  ulcers  of  terminal  ileum  (Fig.  2a)
and  edematous  colonic  mucosa  and  the  pathologic  finding
was  nonspecific  chronic  inflammation.  Following  computed
tomography  enterography  (CTE)  and  MRE  showed  that

segmental  wall  thickening  of  the  small  bowel  (Fig.  1c—f).
Furthermore,  hepatosplenomegaly  and  increased  bone
density  of  spine  and  pelvis  were  revealed  and  the  diagnosis
of  myelofibrosis  was  suspected  (Fig.  3a—c).  The  recent
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Figure  1  Colonoscopy  examination  (a)  showed  showing  multiple  ir
T1 weight  imaging  (b  and  c)  and  axial  post-contrast  imaging  (d—f)  a
(arrow).
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apsule  endoscopy  found  multiple  ulcers  of  small  bowel
ith  luminal  stenosis.  Finally,  CEAS  was  considered  in

he  differential  diagnosis  during  her  last  hospitalization.
hen  the  X-ray  films  showed  the  cortical  thickening
f  tibiofibula  (Fig.  3d  and  e)  and  the  whole  exome
equencing  showed  two  mutations  in  the  SLCO2A1
ene,  including  a  heterozygous  frameshift  mutation,
.1633A[2  >  1]  (std:  c.1633A[1]  alt:  c.1634delA)  in  exon  12
nd  a  heterozygous  splice-site  mutation,  c.724  +  1G  >  A  in
ntron  5.

iscussion

ith  the  widespread  use  of  genetic  testing,  the  etiol-
gy  of  some  diseases  was  illustrated  at  the  genetic  level.
olute  carrier  organic  anion  transporter  family  member  2A1
SLCO2A1)  gene  was  identified  as  the  causative  gene  of  the
hronic  non-specific  multiple  ulcers  of  the  small  intestine
CNSU),  which  was  a  relatively  new  term  of  an  autoso-
al  recessive  inherited  disease.  Then  chronic  enteropathy

ssociated  with  SLCO2A1  (CEAS)  was  proposed  to  replace
revious  inaccurate  terminology.  To  date,  most  cases  of
EAS  were  reported  by  Japanese.  However,  Sun  et  al.  had
eported  a  male  Korean  patient  with  CEAS  and  they  believed
hat  some  CEAS  cases  of  other  Asian  countries  may  be  misdi-
gnosed  as  other  disorders  due  to  their  lack  of  awareness  of

he  disease  [1].  Umeno  et  al.  had  reported  eleven  SLCO2A1
ene  mutations  identified  in  46  patients  with  CEAS  [2].  We
resented  two  new  mutations  in  a  Chinese  woman  with
EAS.

regular  shallow  ulcers  of  terminal  ileum.  Coronal  post-contrast
t  five  different  time  points  showing  the  normal  terminal  ileum
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Figure  2  Barium  meal  radiography  (a)  showing  the  thickened  intestinal  mucosal  folds  and  stenosis  of  the  ileum.  Coronal  post-
contrast T1  weight  imaging  (b  and  c)  and  axial  post-contrast  imaging  (d-f)  at  five  different  time  points  showing  the  uniform  thickening
of small  bowel  wall  (arrow),  ‘‘clear’’  mesentery  (star)  and  enlarged  nodes  (arrow  head).  The  imaging  findings  at  different  time
points are  similar.
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igure  3  Sagittal  and  axial  CT  imaging  (a  and  b)  showing  the  i
c) the  hepatosplenomegaly.  X-ray  films  (d  and  e)  showing  the  c

CEAS  predominantly  occurs  in  woman  and  the  male:
emale  ratio  was  1:2.5-4:14  [2,3].  CEAS  tends  to  affect  the
dolescents,  however,  it  can  be  found  in  people  aged  1  to
9  years.  The  characteristic  clinical  manifestations  of  CEAS
nclude  abdominal  pain,  chronic  anemia,  hypoproteinaemia
nd  oedema  caused  by  persistent,  intractable  nonspecific
lcers  [4].  Endoscopic  features  of  CEAS  are  characterized
y  multiple  sharply  demarcated  shallow  ulcers  with  or  with-
ut  luminal  narrowing  [4,5].  Perhaps  for  this  reason,  capsule
etention  was  noted  in  our  patient  and  Sun  et  al.  case  [1].
lcers  of  CEAS  could  be  found  in  stomach  and  small  bowel.

owever,  the  ileum  is  the  most  commonly  involved  site,
egardless  of  mesenteric  or  anti-mesenteric  side  [4,6,7].  It’s
orth  mentioning  that  no  involvement  of  the  terminal  ileum
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sed  bone  density  of  spine  and  pelvis.  Axial  CT  imaging  showing
al  thickening  of  tibiofibular(arrow).

as  revealed  in  Umeno  et  al.  reports  and  they  speculated
hat  the  sparing  of  the  terminal  ileum  in  CEAS  may  be  a  dif-
erential  point  of  CEAS  and  Crohn’s  disease  (CD).  However,
da  et  al.  presented  a  CEAS  patient  with  small  round  ulcers
nvolving  the  terminal  ileum  and  ileocecal  valve[8].  Irregular
lcers  of  terminal  ileum  could  also  be  found  in  our  patient
Fig.  2a).  Therefore,  intact  terminal  ileum  may  not  be  use-
ul  enough  to  differentiate  these  two  entities.  No  colonic
nvolvement  was  found  in  previous  reports  and  our  patient.

Surgical  pathology  findings  of  CEAS  were  shallow  ulcers
depth  within  the  submucosal  layer)  with  mild  inflamma-

ion  and  fibrosis  [4].  The  initial  pathologic  finding  of  our
atient  was  focal  lymphangiectasia  of  the  base  of  termi-
al  ileum  mucosa,  which  may  be  a secondary  change  and
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[5] Yamaguchi S, Yanai S, Nakamura S, et al. Immunohistochemical
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used  to  explain  the  hypoproteinemia  in  CEAS  patient.  How-
ever,  these  pathologic  changes  are  nonspecific.  Fortunately,
SLCO2A1  protein  could  be  found  in  the  cellular  membrane  of
vascular  endothelial  cells  within  the  small  intestinal  mucosa
and  submucosa  in  healthy  people,  CD  and  intestinal  Behçet’s
disease  (BD)  patients  while  loss  of  SLCO2A1  protein  expres-
sion  was  noted  in  most  CEAS  cases  [5,9],  This  difference  may
be  useful  tool  in  differentiating  between  a  diagnosis  of  CEAS
or  other  inflammatory  bowel  diseases.

Hydroxyprostaglandin  dehydrogenase  15-(NAD)  (HPGD)
gene  and  SLCO2A1  gene  are  identified  as  the  two  causative
genes  of  primary  hypertrophic  osteoarthropathy  (PHO).  Cor-
respondingly,  PHO  was  subdivided  into  two  types  (PHOAR1
and  PHOAR2).  There  are  several  characteristic  differences
between  these  two  types  of  PHO,  such  as  time  of  symp-
tom  onset,  sex  ration  and  clinical  spectrum.  Prostaglandin
(PG)  transporter  is  encoded  by  SLCO2A1  gene  which  could
mediates  the  active  transepithelial  uptake  of  PG  against
a  concentration  gradient  and  mutations  of  SLCO2A1  gene
might  lead  to  elevated  level  of  prostaglandin  E2  (PGE2)
and  prostaglandin  E  metabolite  (PGE-M)  in  serum  and  urine
[9,10].  Persistently  high  PGE2  could  result  in  the  clinical
characteristics  of  PHO,  such  as  digital  clubbing,  pachyder-
mia  and  periosteal  reaction  [11,12].  However,  It’s  not  a
necessary  factor  for  CEAS,  because  CEAS  were  not  found
in  PHOAR1  patients.  Male  predominance  of  PHO  could  be
explained  by  higher  level  of  PGE2  in  males  than  females.
However,  elevated  level  of  PGE2  cannot  explain  female
predominance  in  CEAS.  The  exact  mechanism  still  remains
unknown,  especially  the  high  level  of  PGE2  were  known  to
protect  gastrointestinal  mucosa  [3].  According  to  previous
literature,  PG  transporter  can  also  function  as  an  organic
anion  exchanger,  and  play  a  role  in  the  release  of  newly
synthesized  prostaglandins  from  cells.  Nakanishi  et  al.  sug-
gested  that  this  function  could  be  a  potential  explanation  of
CEAS  [13].

The  imaging  features  of  CEAS  were  often  ignored  and  they
were  not  described  in  details  in  previous  reports.  Our  patient
had  undergone  barium  meal  radiography,  two  MRE  and  three
CTE  examinations  over  a  three-year  period.  Based  on  these
image  data,  we  found  that  segmental  small  intestinal  wall
thickening  could  be  found  in  CEAS  patient.  However,  the
imaging  findings  were  different  from  these  of  CD  in  some
ways.  The  differences  including  (Figs.  1  and  2):  (a)  intestinal
wall  thickening  of  CEAS  was  uniform,  while  the  mesenteric
plane  of  the  bowel  of  CD  patient  was  more  involved;  (b)  the
small  intestinal  mucosa  of  CEAS  was  more  intact  in  CT  and
MRI  imaging  which  could  be  explained  by  shallow  ulcers.
Mucosal  ulceration  and  transmural  ulcer  formation  of  CD
were  common  findings  in  CT  and  MRI  examinations  [14,15];
(c)  mesentery  of  affected  bowel  wall  segments  of  this  case
was  more  ‘‘clear’’.  No  obvious  ‘‘comb  sign’’,  inflamma-
tory  adhesions,  sinus  tracts  and  fistulas  were  revealed;  (e)
although  multiple  ulcers  of  terminal  ileum  of  this  CEAS
patient  were  displayed  by  colonoscopy,  the  wall  of  the  ter-
minal  ileum  remained  normal  in  CT  and  MR  imaging;  (d)  the
imaging  manifestations  of  the  affected  intestinal  segment
and  mesentery  of  this  patient  remained  basically  unchanged

with  symptomatic  treatment  for  over  three  years,  while
mural  enhancement  degree  of  CD  could  be  changeable
depending  on  the  inflammation  activity.
e71

As  mentioned  above,  some  clinical  features  of  PHO  could
e  found  in  the  patients  with  CEAS,  because  these  two  dis-
ases  share  the  same  causative  gene  mutation.  However,
HO  associated  clinical  manifestations  mainly  occurred  in
ale  CEAS  patients  due  to  sex-related  hormones  [2,3].  X-

ay  film  of  our  patient  showed  the  cortical  thickening  of
ibiofibula  (Fig.  3d  and  e)  while  no  pachyderma  and  digi-
al  clubbing  was  revealed  by  physical  examination.  Diggle
t  al.  found  that  SLCO2A1-deficient  PHO  patients  have  a
igh  frequency  of  severe  anemia  due  to  myelofibrosis  [16].
n  this  case,  whole  abdominal  CT  imaging  showed  hep-
tosplenomegaly  and  extensive  increased  bone  density  of
pine  and  pelvis  which  suggested  the  diagnosis  of  myelofi-
rosis  (Fig.  3).

The  treatment  of  CEAS  was  often  frustrating  for  corticos-
eroids  and  immunosuppressive  therapies  were  usually  not
ffective.  However,  Eda  et  al.  reported  a  successful  treat-
ent  in  a  CEAS  patient  with  azathioprine  [8].  Guda  et  al.

eported  that  disordered  prostaglandin  catabolism  caused
y  HPGD  and  SLCO2A1  mutations  could  increase  the  risk  of
olorectal  neoplasia  in  man  and  colon  neoplasia  screening
t  a  young  age  was  suggested  [17].

In  conclusion,  CEAS  is  a  chronic  inflammation  of  gastroin-
estinal  tract  different  from  Crohn  disease.  In  clinical  work,
f  the  patient  has  abdominal  pain,  stool  occult  blood,  chronic
nemia,  hypoproteinaemia,  dropsy  and  multiple  ulcers  on
ndoscopy  with  sparing  of  terminal  ileum  and  colon  in  CTE
r  MRE,  we  should  consider  the  possibility  of  CEAS,  espe-
ially  the  imaging  findings  are  inconsistent  with  those  of
rohn’s  disease.  The  gene  examination  is  suggested  to  get
he  definite  diagnosis.  Tests  for  PGE2  and  PGE-M  in  serum
nd  urine,  immunohistochemical  analysis  of  SLCO2A1  pro-
ein  and  X-ray  examinations  of  the  extremities  may  provide
dditional  valuable  information.

isclosure of interest

he  authors  declare  that  they  have  no  competing  interest.

eferences

[1] Sun X, Hosoe N, Miyanaga R, et al. A male Korean who was
diagnosed with chronic enteropathy associated with SLCO2A1
(CEAS): case report with literature review. BMJ Open Gastroen-
terol 2018;5(1):e000223.

[2] Umeno J, Esaki M, Hirano A, et al. Clinical features of
chronic enteropathy associated with SLCO2A1 gene: a new
entity clinically distinct from Crohn’s disease. J Gastroenterol
2018;53(8):907—15.

[3] Umeno J, Hisamatsu T, Esaki M, et al. A Hereditary
Enteropathy Caused by Mutations in the SLCO2A1 Gene, Encod-
ing a Prostaglandin Transporter. PLoS Genet 2015;11(11):
e1005581.

[4] Hosoe N, Ohmiya N, Hirai F, et al. Chronic Enteropathy
Associated With SLCO2A1 Gene [CEAS]-Characterisation of
an Enteric Disorder to be Considered in the Differential
Diagnosis of Crohn’s Disease. J Crohn Colitis 2017;11(10):
1277—81.
differentiation between chronic enteropathy associated with
SLCO2A1 gene and other inflammatory bowel diseases. Intest
Res 2018;16(3):393—9.

http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0090
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0095
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0100
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0105
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0110


e

[

[

[

[

[

[

[

72  

[6] Esaki M, Umeno J, Kitazono T, Matsumoto T. Clinicopathologic
features of chronic nonspecific multiple ulcers of the small
intestine. Clin J Gastroenterol 2015;8(2):57—62.

[7] Matsumoto T, Iida M, Matsui T, Yao T. Chronic nonspecific mul-
tiple ulcers of the small intestine: a proposal of the entity
from Japanese gastroenterologists to Western enteroscopists.
Gastrointest Endosc 2007;66(3 Suppl):S99—107.

[8] Eda K, Mizuochi T, Takaki Y, Ushijima K, Umeno J, Yamashita
Y. Successful azathioprine treatment in an adolescent with
chronic enteropathy associated with SLCO2A1 gene: a case
report. Medicine 2018;97(41).

[9] Yanai S, Yamaguchi S, Nakamura S, et al. Distinction between
Chronic Enteropathy Associated with the SLCO2A1 Gene and
Crohn’s Disease. Gut Liver 2019;13(1):62—6.

10] Nomura T, Lu R, Pucci ML, Schuster VL. The two-step model of
prostaglandin signal termination: in vitro reconstitution with
the prostaglandin transporter and prostaglandin 15 dehydro-
genase. Mol Pharmacol 2004;65(4):973—8.
11] Guo T, Yang K, Liu L, Tan ZP, Luo H. Identification of two novel
mutations in the SLCO2A1 prostaglandin transporter gene in a
Chinese patient with primary hypertrophic osteoarthropathy.
Mol Med Rep 2017;15(5):2977—82.

[

P.  Hu  et  al.

12] Zhang Z, He JW, Fu WZ, Zhang CQ, Zhang ZL. Two novel
mutations in the SLCO2A1 gene in a Chinese patient with
primary hypertrophic osteoarthropathy. Gene 2014;534(2):
421—3.

13] Nakanishi T, Tamai I. Roles of Organic Anion Transporting
Polypeptide 2A1 (OATP2A1/SLCO2A1) in Regulating the Patho-
physiological Actions of Prostaglandins. Aaps J 2018;20(1):
13.

14] Sinha R, Rajiah P, Murphy P, Hawker P, Sanders S. Utility
of high-resolution MR imaging in demonstrating transmural
pathologic changes in Crohn disease. Radiographics 2009;29(6):
1847—67.

15] Tolan DJM, Greenhalgh R, Zealley IA, Halligan S, Taylor SA. MR
enterographic manifestations of small bowel Crohn Disease.
Radiographics 2010;30(2):367—84.

16] Diggle CP, Parry DA, Logan CV, et al. Prostaglandin transporter
mutations cause pachydermoperiostosis with myelofibrosis.
Hum Mutat 2012;33(8):1175—81.
17] Guda K, Fink SP, Milne GL, et al. Inactivating Mutation in
the Prostaglandin Transporter Gene, SLCO2A1, Associated with
Familial Digital Clubbing, Colon Neoplasia, and NSAID Resis-
tance. Cancer Prev Res 2014;7(8):805—12.

http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0115
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0120
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0125
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0130
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0135
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0140
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0145
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0150
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0155
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0160
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0165
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170
http://refhub.elsevier.com/S2210-7401(19)30100-7/sbref0170

	Chronic enteropathy associated with SLCO2A1 gene: A case report and literature review
	Introduction
	Case presentation
	Discussion
	Disclosure of interest

	References

