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Abstract
Rationale: Intestinal Behçet disease (BD) with myelodysplastic syndrome (MDS) is a rare condition that is resistant to various
immunosuppressive therapies. Several cases in which hematopoietic stem cell transplantation (HSCT) was effective for intestinal BD
with MDS accompanying trisomy 8 have been reported.

Patient concerns:We report an 18-year-old female with a 7-year history of BD. Colonoscopy demonstrated a huge ulcer in the
cecum. Chromosomal examination revealed a karyotype of trisomy 8 in 87% of cells. Bone marrow examination revealed dysplastic
cells in multilineages.

Diagnoses: A diagnosis of intestinal BD associated with MDS accompanying trisomy 8 was made.

Interventions: The patient underwent ileocecal resection due to microperforations of ileocecal ulcers; she then underwent
allogeneic peripheral blood stem cell transplantation (PBSCT) with her mother as a donor.

Outcomes: After the PBSCT, the patient’s symptoms due to BD (fever, oral aphthae, abdominal pain, and genital ulcers)
completely disappeared, with no severe adverse events.

Lessons: The present case demonstrates that HSCT including PBSCT might be an effective new therapeutic option for refractory
intestinal BD with MDS when immunosuppressive therapy has achieved insufficient efficacy.

Abbreviations: BD = Behçet disease, HSCT = hematopoietic stem cell transplantation, IL = interleukin, MDS =myelodysplastic
syndrome, PBSCT = peripheral blood stem cell transplantation, PSL = prednisolone, TNF = tumor necrosis factor.

Keywords: hematopoietic stem cell transplantation, ileocecal resection, intestinal Behçet disease, myelodysplastic syndrome,
peripheral blood stem cell transplantation, trisomy 8
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Table 1

Laboratory findings on admission.
Peripheral blood
White blood cells 6500/mL (2800–8800)
Neutrophils 73% (44–74)
Lymphocytes 12% (20–50)
Monocytes 12% (1–14)
Eosinophils 0% (0–6)
Basophils 0% (0–1)
Red blood cells 3.78�106/mL (3.66–4.78)
Hemoglobin 13.7g/dL (11.6–14.0)
Hematocrit 41.5% (34.1–41.7)
MCV 109.7 fL (81.8–97.2)
Platelets 23.1�104/mL (14.7–34.1)

Blood chemistry
Total protein 6.2g/dL (6.7–8.3)
Albumin 3.8g/dL (3.9–4.9)
Total bilirubin 1.1mg/dL (0.2–1.2)
Aspartate transaminase 13U/L (13–33)
Alanine transaminase 21U/L (6–27)
Lactate dehydrogenase 230U/L (119–229)
Alkaline phosphatase 236U/L (115–359)
g-Glutamyltranspeptidase 20U/L (10–47)
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1. Introduction

Behçet disease (BD) is an inflammatory disease of unknown
origin, characterized by recurrent oral aphthae, genital ulcers,
uveitis, and skin lesions. Gastrointestinal, central nervous system,
or vascular manifestations sometimes show a refractory clinical
course, which affects the patient’s prognosis. The gastrointestinal
manifestation of BD, called intestinal BD, has been reported to be
associated with morbidity and mortality.[1]

Several case reports of BD associated with myelodysplastic
syndrome (MDS) have also been published. The BD patients
complicated with MDS often show refractory disease with poor
prognosis, especially in those accompanied by the cytogenetic
abnormality trisomy 8. Such patients are refractory to immuno-
suppressive treatment, even if anti-tumor necrosis factor (TNF)
inhibitors are used.[2] However, some patients received hemato-
poietic stem cell transplantation (HSCT) to treat both BD and
MDS, resulting in complete remission.[3,4] Herein, we present the
case of a patient with intestinal BD associated with trisomy 8-
positive MDS who received abdominal surgery for ileocecal
perforation followed by peripheral blood cell transplantation
(PBSCT).
Blood urea nitrogen 10mg/dL (8–22)
Creatinine 0.48mg/dL (0.4–0.7)
Fe 31mg/dL (43–172)
UIBC 269mg/dL (137–325)
Ferritin 132ng/mL (12–60)
Vitamin B12 403pg/mL (233–914)
Folic acid 7.0ng/dL (3.6–12.9)

Serological tests
C-reactive protein 0.59mg/dL (<0.30)
ESR (1 h) 7mm (3–15)
C-reactive protein 0.59mg/dL (<0.30)
IgG 1195mg/dL (870–1700)
IgA 111mg/dL (110–410)
IgM 69mg/dL (35–220)
IgD <0.2mg/dL (0–12.6)
ANA <80-fold (<159)
SAA 866mg/mL (<8.0)
WT1 mRNA <50copies/mg (0–49.9)

Infection
HBs Ag (–)
HCV Ab (–)
b-D glucan <6.0pg/mL (<11.0)
IGRA (–)

Urinalysis
Protein (–)
Blood (–)

ANA=anti-nuclear antibodies, ESR=erythrocyte sedimentation rate, HBs Ag=hepatitis B virus
surface antigen, HCV Ab= anti-hepatitis C virus antibody, Ig= immunoglobulin, IGRA= interferon
gamma release assay for Mycobacterium tuberculosis, MCV=mean corpuscular volume, mRNA=
messenger ribonucleic acid, SAA= serum amyloid A, UIBC=unsaturated iron binding capacity,
WT1=Wilms tumor gene 1.
2. Case report

An 18-year-old woman visited our hospital with a 7-year
history of BD for fever, oral aphthae, arthralgia, and genital
ulcers. When she was 11 years old, she had been treated with
oral colchicine as an initial treatment, but her symptoms
continued with repeated aggravation and remission. Biologic
agents such as etanercept, infliximab, adalimumab, and
tocilizumab, in combination with methotrexate, were sequen-
tially administered. However, these combination therapies did
not result in significant improvement.
Physical examination revealed aphthae and mild tenderness

in the lower right abdomen. Laboratory test results (Table 1)
showed elevated levels of C-reactive protein and serum amyloid
A. No elevation of monoclonal or polyclonal g-globulin was
found. The patient’s human leukocyte antigen A26 was
positive, but B51 was negative. Owing to a relatively low
level of white blood cells despite a strong, persistent
inflammatory condition, she was suspected of having some
kind of immunodeficiency disease. To investigate any possible
genetic abnormalities, chromosomal examination of peripheral
blood was performed. The results indicated a karyotype of
trisomy 8 in 87% of cells. Bone marrow examination showed
dysplastic cells in multilineages, without atypical cells in
peripheral blood. These findings were consistent with MDS/
refractory cytopenia with multilineage dysplasia. The patient
was thus referred to our department for further treatment,
including HSCT. Colonoscopy revealed huge ulceration in the
cecum and small erosions in the terminal ileum (Fig. 1A).
Intravenous methylprednisolone was administered for the
treatment of active intestinal BD and the oral prednisolone
(PSL) dose was increased. Nevertheless, this did not alleviate
her symptoms, especially intense abdominal pain. Thus, the
patient subsequently underwent selective ileocecal resection
and ileostomy because abdominal enhanced computed tomog-
raphy showed thickening of the ileocecal wall with ascites
around the cecum. The pathological findings in the resected
specimen revealed that the cecum ulceration featured micro-
perforation into the retroperitoneal space, forming small
2

abscesses. The infiltrating cells were mainly neutrophils, and
no abnormal cells were found. Colonoscopy after surgery
showed no recurrence of intestinal ulcers (Fig. 1B). Six months
after the surgical operation, the patient was admitted to the
Department of Hematology in our hospital to receive allogeneic
PBSCT with her mother as a donor. The transplantation was
successful with no adverse events, resulting in the complete
disappearance of trisomy 8 (Fig. 2). Seven months after the
PBSCT, the symptoms of BD (fever, oral aphthae, abdominal
pain, and genital ulcers) had disappeared and were kept in
remission with oral PSL (10mg/day).



Figure 1. Colonoscopy findings before and after ileocecal resection. (A) Large, malformed, and widespread ulceration was seen in the cecum, with slight bleeding.
(B) After ileocecal resection, there was no ulceration in ascending colonic mucosa.
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3. Discussion
The patient reported here showed refractory and severe intestinal
BD symptoms and suffered intestinal perforation due to
refractory ileocecal ulcers despite immunosuppressive therapies
including biologic agents. After ileocecal resection, she received
HSCT for refractory BD symptoms as well as MDS with trisomy
8. The HSCT procedure was successful and the PSL dose was
successfully tapered with no relapse. To the best of our
knowledge, this is the first case of intestinal BD with trisomy
8-positiveMDS that received abdominal surgery and thenHSCT,
resulting in complete remission.
Figure 2. Clinical course of the present case. ADA=adalimumab, Col=colchicine
methotrexate, PBSCT=peripheral blood stem cell transplantation, PSL=prednis
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The association between intestinal BD and bone marrow
failure (MDS and aplastic anemia) has been reported, predomi-
nantly from Asian countries.[3–5] MDS is a prominent hemato-
logical complication of intestinal BD. For instance, Shen et al
reported that about 2% of BD patients (16/805) were
complicated with MDS in a Chinese cohort.[5] Interestingly,
intestinal BD patients with MDS are usually accompanied by a
specific karyotype, trisomy 8.[2,6] The rate of trisomy 8 positivity
in intestinal BD patients associated with MDS was reported to be
about 70%, in contrast to a lower frequency in patients with
primary MDS (7%–9%).[2,5,7,8] Intestinal BD with trisomy 8 is
usually refractory.[2,5,9]
, ETN=etanercept, IFX= infliximab, MDS=myelodysplastic syndrome, MTX=
olone, TCZ= tocilizumab.
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Table 2

Clinical reviewof the patientswith intestinal Behçet diseasewith trisomy 8-positive bonemarrow failure that received hematopoietic stem
cell transplantation as curative treatment.

Year Author Age/sex Country HLA-B51 Symptoms Treatment for BD Surgery Hematologic disease Prognosis

2007 Nonami[18] 28/F Japan (–) I, O N.A. (–) MDS (RAEB) CR
2008 Arhn[3] 35/F South Korea N.A. G, I, O, S, P GC, immunosuppressant (N.A.) (–) Aplastic anemia CR
2014 Kook[19] 38/F South Korea N.A. A, E, G, I, O GC, AZP, SASP (–) MDS (RCMD) CR
2014 Soysal[4] 25/F Turkey N.A. G, I, O, S CPA, CyA, AZP, IFX,

thalidomide
(–) MDS (RAEB-t) CR

2015 Kawano[9] 45/M Japan (+) G, I, O N.A. Ileocecal MDS (RA) Dead
64/M Japan N.A. I N.A. (–) MDS Dead

2017 Kanamitsu[20] 4/F Japan (–) I, O GC, thalidomide (–) MDS Dead
4/F Japan (–) F, I, O, S N.A. (–) MDS (RAEB)→AML(M6) CR

2017 Nakamura[21] 38/M Japan (–) F, G, I, O GC, mesalazine (–) AML-MRC CR
2018 Our case 10/F Japan (–) A, F, G, I, O GC, MTX, ETN, IFX, ADA, TCZ Ileocecal MDS (RCMD) CR

A= arthritis, ADA= adalimumab, AML= acute myeloid leukemia, AML-MRC=AML with myelodysplasia-related changes, AZP= azathioprine, BD=Behçet disease, CPA= cyclophosphamide, CR= complete
remission, CyA= cyclosporine, E= eye involvement, ETN= etanercept, F= fever, G=genital ulcer, GC=glucocorticoid, HLA=human leukocyte antigen, I= intestinal ulcer, IFX= infliximab, MDS=
myelodysplastic syndrome, MTX=methotrexate, N.A.=not available, O= oral aphthae, RA= refractory anemia, RAEB= refractory anemia with excess of blasts, RCMD= refractory cytopenia with multilineage
dysplasia, S= skin involvement, SASP= salazosulfapyridine, TCZ= tocilizumab.
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At present, there are no established treatments for intestinal
BD, so previous experience with inflammatory bowel diseases
such as Crohn disease or ulcerative colitis has often been used as
basis for treatment.[10] Immunosuppressive therapies, including
biologic agents, can be used on refractory BD patients because
TNF inhibitors are thought to be effective.[11] Kimura et al
reported that adalimumab treatment can be effective to control
disease activity in patients with intestinal BD with trisomy 8-
positive MDS.[12] However, cases successfully treated using TNF
inhibitors are very limited, indicating that these agents may not be
effective enough.[2,4,9] In fact, our case had received many
different biologic agents, but they were not effective. The reason
why BD patients with trisomy 8-positiveMDS show a heightened
inflammatory state is not fully understood; however, previous
reports indicated that they have elevated levels of interleukin (IL)-
1b, IL-6, IL-8, IL-17, IL-18, TNF-a, and interferon (IFN)-g,
especially in an active disease state.[13,14] Similarly, Chen et al
reported the upregulation of proinflammatory genes, such as
TGF-b (transforming growth factor-b), IFN-b2, IL-6, IL-7R,
ICAM-1 (intercellular adhesion molecule-1), and MCP-1
(monocyte chemotactic protein-1), in cluster of differentiation
34-positive hematopoietic progenitor cells from patients with
MDS and trisomy 8.[15] In the course of MDS progression,
aberrant expression of inflammatory genes in blood cells may
induce gastrointestinal ulcers or perforation, for example, the
dysregulation of IL-7/IL-7 receptor signaling can initiate
inflammatory colitis.[16] In addition, increased IL-6 levels play
an important role in the pathogenesis of inflammatory bowel
disease.[17] In our case, the complete remission of intestinal BD
might be due to the reduction of expression of proinflammatory
cytokine genes, for the complete disappearance of karyotype
trisomy 8 in blood cells after HSCT.
The most effective therapy for BD with MDS may be

HSCT.[2,4] For example, Toyonaga et al reported that the only
therapy with which both BD and MDS finally reached complete
remission was HSCT.[2]Table 2 presents reported cases of
intestinal BD with trisomy 8-positive bone marrow failure that
received HSCT as curative treatment (10 cases including our
case).[3,4,9,18–21] The mean age of these patients was 29.1 years
(4–64 years old) and most were from Asian countries. Only 1
patient was human leukocyte antigen-B51-positive. All patients
4

showed intestinal ulcers, 90% of them had oral aphthae, and
60% had genital ulcers. In contrast, only 1 patient had eye
involvement. In terms of the therapy, all described patients (for
whom data were available) were administered glucocorticoid (6
of 6) and 2 patients each received colchicine, azathioprine,
thalidomide, and infliximab. Ninety percent of patients were
complicated withMDS (in 1 patient MDS transformed into acute
myeloid leukemia M6). The prognosis after HSCT treatment
appeared to be good; however, 3 patients died after it. The main
cause of death was infection (enteritis in 1 case and pneumonia in
2 cases). Among the 10 cases, 2 received abdominal surgery for
gastrointestinal complications (ileocecal fistula and perforation).
Kawano et al reported that a 45-year-old male received
abdominal surgery for ileocecal fistula into the ileum before
HSCT. After this operation, the patient underwent PBSCT to
treat both intestinal BD andMDS; however, he died of enteritis 3
months later.[9]

These results indicate the apparent benefit of HSCT for curing
both BD and hematological diseases; however, serious compli-
cations associated with immunosuppressive treatment should be
considered.[4] In other studies, azacytidine, an analog of the
naturally occurring pyrimidine nucleoside cytidine, was shown to
be effective in some patients with intestinal BD and trisomy 8-
positive MDS.[22,23] Therefore, for elderly patients in whom
HSCT appears to have a high risk, an alternative therapeutic
option such as azacytidine can be considered.
In conclusion, intestinal BD with trisomy 8-positive MDS can

be refractory to immunosuppressive therapy. Therefore, HSCT is
suggested for treating both conditions, especially in younger
patients. In cases with severe gastrointestinal complications,
aggressive abdominal surgery should be considered to stabilize
the intestinal BD activity, after which curative HSCT therapy can
then be performed. Further accumulation of such cases is needed
to clarify the pathogenesis of intestinal BD with trisomy 8-
positive MDS and to define an appropriate therapeutic strategy
for this condition.
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