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CASE REPORT

Long-term maintenance of the mucosal healing induced by azacitidine
therapy in a patient with intestinal Behçet’s-like disease accompanied
with myelodysplastic syndrome involving trisomy 8

Nahoko Tanakaa, Hirotake Sakurabaa , Hiroto Hiragaa,b, Ko Mayamaa, Hidezumi Kikuchia, Dai Kishidac,
Yui Akemotoa,d, Keisuke Hasuia, Shinji Otaa, Rina Watanabea, Yasuhisa Muraia, Takato Maedaa,
Kosuke Kamataa, Tetsuya Tatsutaa, Manabu Sawayaa, Daisuke Chindaa,e , Tatsuya Mikamia,f,
Kazufumi Yamagataa, Yoh Ishigurog, Masanori Tanakah and Shinsaku Fukudaa,f,g

aDepartment of Gastroenterology and Hematology, Hirosaki University Graduate School of Medicine, Hirosaki, Japan;
bDepartment of Community Healthcare Development in Odate and North Akita, Hirosaki University Graduate School of Medicine,
Hirosaki, Japan; cDepartment of Medicine (Neurology and Rheumatology), Shinshu University School of Medicine, Matsumoto,
Japan; dDepartment of Pathology and Bioscience, Hirosaki University Graduate School of Medicine, Hirosaki, Japan; eDepartment
of Community Medicine, Hirosaki University Graduate School of Medicine, Hirosaki, Japan; fDivision of Endoscopy, Hirosaki
University Hospital, Hirosaki, Japan; gDivision of Clinical Research, Hirosaki National Hospital, National Hospital Organization,
Hirosaki, Japan; hDepartment of Pathology and Laboratory Medicine, Hirosaki Municipal Hospital, Hirosaki, Japan

ABSTRACT
Myelodysplastic syndromes (MDSs) are a group of myeloid neoplasms characterized by
blood cell deformation and dysfunction, and MDS with trisomy 8 is closely linked with intes-
tinal Behçet’s-like diseases. Intestinal Behçet’s-like disease is refractory to conventional thera-
pies, including prednisolone, immunomodulators, and anti-tumor necrosis factor a agents.
Here, we describe a 56-year-old woman with intestinal Behçet’s-like disease ascribed to MDS
with trisomy 8 who had multiple intractable intestinal ulcers. She presented with periodic
fever and abdominal pain. The genetic analysis showed a heterozygous E148Q mutation in
the Mediterranean fever gene. The patient did not tolerate treatment with colchicine
because of diarrhea; therefore, azacitidine therapy was initiated. One cycle of azacitidine
therapy improved the multiple intestinal ulcers, and the periodic fever and abdominal pain
gradually disappeared. After eight cycles of azacitidine therapy, ileocolonoscopy, histological
assessment and capsule endoscopy revealed mucosal healing. Azacitidine therapy was con-
tinued, and mucosal healing was maintained for more than 2 years. This case suggests that
azacitidine therapy which has immunoregulatory effects and epigenetic modulations, might
control intestinal Behçet’s-like disease associated with MDS involving trisomy 8.
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1. Introduction

Myelodysplastic syndromes (MDSs) are a group of
myeloid neoplasms characterized by blood cell
deformation and dysfunction. Systemic immuno-
logical disorders occur in 10–15% of patients with
MDS [1], and MDS with trisomy 8 is closely linked
with intestinal Behçet’s-like diseases [2]. However,
the mechanism by which intestinal Behçet’s-like dis-
ease more frequently occurs in MDS patients with
trisomy 8 is still obscure. Recent clinical studies
revealed that anti-tumor necrosis factor a (TNFa)
therapy dramatically improved intractable disease in
patients with common Behçet’s disease, such as
intestinal, eye, and neural lesions [3]. However,
intestinal Behçet’s-like disease ascribed to MDS
involving trisomy 8 is refractory to conventional

therapies, including prednisolone, immunomodula-
tors, and anti-TNFa agents [4–7]. There is no favor-
able treatment for intestinal Behçet’s-like disease in
patients with MDS with trisomy 8. Here, we
describe a case of intestinal Behçet’s-like disease
ascribed to MDS in a patient with trisomy 8 who
achieved successful endoscopic remission and sus-
tained the remission with azacitidine (AZA) treat-
ment over 2 years.

2. Case report

A 56-year-old woman had a simple oral ulcer, lower
abdominal pain, and recurrent high-grade fever
since April 2016. She visited another hospital with
the chief complaint of the same symptoms and was
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admitted in February 2017. Although she had been
diagnosed as having aplastic anemia at 15 years of
age, her result of bone marrow aspiration could not
be reevaluated in detail. she did not require any
treatment. On admission, computed tomography
revealed wall thickness of the ascending, transverse,
and sigmoid colon and inflammation around these
lesions. The ileocolonoscopic findings revealed mul-
tiple oval ulcers in the colon and terminal ileum.
Because she had a medical history of aplastic
anemia, bone marrow aspiration was performed.
Her result of bone marrow aspiration indicated the
increase of dysplastic hematopoietic cells. And then
a clinical diagnosis of MDS was made (Figure
1(A,B)). Chromosomal analysis (Giemsa banding
technique) of the bone marrow cells revealed 47,
XX, þ8 in 12 of 20 dividing cells (Figure 1(C)).
Fluorescence in situ hybridization analysis showed
the existence of a positive signal of trisomy 8 in 791
of 1000 cells (Figure 1(D)). She was treated with
multiple antibiotic drugs, and her simple oral ulcer
improved immediately. However, the fever and
abdominal pain recurred.

She was transferred to our hospital for assessment
of these symptoms in April 2017. We examined her
gastrointestinal tract again. Ileocolonoscopic findings
revealed multiple oval ulcers in various sites of the
colon and terminal ileum. The ulcers were in the
active and healing stages (Figure 2(A,B)). Capsule
endoscopy revealed multiple small oval ulcers in the
duodenum and jejunum (Figure 3(A)). Histological
analysis of the biopsy samples of the inflamed lesions

showed mild non-specific chronic inflammation and
mild fibrosis (Figure 4(A)). Results of the laboratory
data were as follows (Table 1): white blood cell
count, 1490/mL; hemoglobin level, 9.1 g/dL; platelet
count, 268 000/mL; mean corpuscular volume, 95.0 fL;
C-reactive protein level, 2.163mg/dL; and procalcito-
nin level, 0.25ng/mL. No pathogens were found in
the fecal culture, and the cytomegalovirus pp65 anti-
gen was not detected. Mediterranean fever (MEFV)
genetic testing revealed the exon 2 E148Q heterozy-
gote. The human leukocyte antigen (HLA) analysis
revealed A2, A24, and B61. Besides, as evidence of
Behcet’s sign, a needle hyper-reaction was observed.
According to the 2003 Behçet’s Disease Research
Committee of Japan criteria, she became the diagno-
sis of suspected Behcet’s disease. In addition, she
became the diagnosis of atypical Familial
Mediterranean fever (FMF) according to the criteria
provided by the investigation and Research commit-
tee 2015 for FMF organized by the Japanese Ministry
of Health, Labour and Welfare of Japan.

Those findings led to the diagnosis of MDS with
trisomy 8 accompanied by intestinal Behçet’s-like
disease. Treatment with colchicine (1.0mg per day)
was started. However, this treatment failed because
the patient could not tolerate the diarrhea and nau-
sea. The following bone marrow aspiration indicated
the increase of dysplastic megakaryocytes. Thus, the
treatment which directly regulated the pathogenic
factors of MDS was selected. Next, treatment with
AZA (90mg per day) was administered intraven-
ously for 7 days of a 4-week cycle. After one cycle,

Figure 1. Histological and chromosomal findings of bone marrow. (A) Increased multinucleation in megakaryocytes was
observed. (B) Erythroblastic multinuclearity was found. (C) Chromosomal analysis (Giemsa banding technique) and (D)
Fluorescence in situ hybridization analysis of the bone marrow cells revealed 47, XX, þ8.
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Figure 2. Endoscopic findings before and after treatment with AZA. (A and B) Endoscopic findings before AZA treatment
revealing a geographic ulcer in the cecum and oval ulcers in the ascending colon. (C and D) Endoscopic findings after the first
cycle of AZA treatment revealing improvement of the ulcers in the cecum and ascending colon. (E and F) Endoscopic findings
after eight cycles of AZA treatment showing complete endoscopic remission.

Figure 3. Capsule endoscopic findings before and after 8, 20 cycles of AZA therapy. (A) Capsule endoscopic findings before
AZA treatment revealing the oval ulcers in the ileum. (B) Capsule endoscopic findings after 8 cycles or (C) 20 cycles of AZA
therapy showing endoscopic remission.

Figure 4. Histological findings of colonic biopsy samples stained with hematoxylin and eosin before and after 8 cycles of AZA
therapy (A and B).
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follow-up ileocolonoscopy and capsule endoscopy
revealed improvement of both small intestinal
lesions and colonic lesions (Figure 2(C,D)).
Although she developed a moderate grade of
thrombocytopenia as an adverse event associated
with the first course of AZA therapy, she recovered
immediately. She was discharged from our hospital
in May 2017. We continued to treat the patient with
AZA (45mg per day) for 5 days of a 4-week cycle.

Before the fourth cycle, she was admitted to our
hospital again because of abdominal pain and high-
grade fever of more than 39 �C. We started treat-
ment with multiple antibiotic therapy, c-globulin
(5 g per day) for 2 days, hydrocortisone (200mg per
day) for 2 days, and prednisolone (20mg) for
2weeks. We reduced the dose of prednisolone by
5mg for 2weeks. The high-grade fever disappeared,
and abdominal pain gradually diminished. She was
discharged from our hospital in October 2017. We
continued AZA therapy with a combination of pred-
nisolone in the cycle every 4weeks.

After the eighth cycle of AZA therapy, we per-
formed follow-up examination of her gastrointes-
tinal tract. Ileocolonoscopy revealed that all ulcer
lesions reached endoscopic remission (Figure
2(E,F)). Capsule endoscopy revealed ulcer scar and
ileum erosion (Figure 3(B)). She achieved endo-
scopic remission with histological improvement and
did not experience abdominal pain and fever again.
The 23 cycles of AZA therapy were continued and
the endoscopic remission was sustained over 2 years
(Figure 3(C)). Patient provided informed consent to
analyze MEFV gene and agreed to publish her clin-
ical characteristics and accompanying images.

3. Discussion

This is the first report of a case in which AZA
treatment induced and maintained clinical and

endoscopic remission of multiple intestinal ulcers
ascribed to MDS involving trisomy 8 over 2 years.
This result indicated that treatment for the pathway of
MDS itself is one of most effective agents for inflam-
matory disorders due to MDS.

Immunological disorders are observed in 10–15%
patients with MDS [2,8]. Especially, MDS patients
with intestinal Behçet’s disease-like disease tend to
have a high prevalence of trisomy 8. We searched
published literature worldwide about intestinal
Behçet’s-like disease ascribed to MDS accompanied
with trisomy 8 using Pubmed, and we summarized
the clinical features of 28 patients’ reports in Table
2. The main subtype of MDS according to the
World Health Organization classifications was the
low-risk group including 12 patients with refractory
anemia and 8 with refractory cytopenia with multili-
neage dysplasia. Patients’ median age was 54 (range
4–81) years. Twenty of 24 patients (83.3%) had
symptoms of Behçet’s disease that preceded MDS.
HLA-B51 positivity was found in 5 patients (19.2%).
Compared with patients with common Behçet’s dis-
ease, those with MDS involving trisomy 8 had more
frequent gastrointestinal lesions, less frequent eye
lesions, and a lower prevalence of HLA-B51 [2].
However, the association between chromosomal
abnormality of trisomy 8 and intestinal Behçet’s-like
disease remains unclear. Chen et al. [9] recently
reported that upregulated gene expressions of
inflammatory cytokines were detected in purified
CD34-positive hematopoietic progenitor cells
derived from MDS patients with trisomy 8.
Therefore, a high prevalence of intestinal Behçet’s-
like disease in patients with MDS involving trisomy
8 is closely related with increased inflammatory
cytokine signaling pathways.

In the present case, recurrent periodic fever and
lower abdominal pain were observed, indicating that
our patient was complicated with FMF. In fact, our

Table 1. Primary laboratory data on the initial visit.
WBC 1490 /lL BUN 13 mg/dL
stab 44 % Cre 0.58 mg/dL
seg 12 % CRP 2.163 mg/dL
mono 30 % PCT 0.25 ng/mL
baso 0 % b-D glucan <6.0 pg/mL
eosino 0 % Ferittin 1238 ng/mL
blast 0 % T-spot negative

RBC 282 103 /lL CMV antigenemia 0/0
Hb 9.1 g/dL Fecal culture negative
Plt 26.8 104/lL ANA <40
TP 6.5 g/dL
Alb 2.9 g/dL MEFV gene Exon 2 E148Q heterozygote
AST 40 U/L HLA A2, A24, B61, DRB1
ALT 34 U/L allele 04:05:01,09:01:02
ALP 206 U/L Chromosomal analysis 47, XX, þ8 12cells/20cells
LDH 352 U/L FISH indicating trisomy 8
c-GTP 36 U/L Signal number 2017.3 2018.1
Na 136 mmol/L 0-2 26% 35.1%
K 4.3 mmol/L 3 73% 64.6%
Cl 103 mmol/L 4 0% 0.3%

PCT: procalcitonin; MEFV: Mediterranean fever; FISH: fluorescence in situ hybridization.

138 N. TANAKA ET AL.



Ta
bl
e
2.

Re
po

rt
ed

ca
se
s
w
ith

ga
st
ro
in
te
st
in
al

in
vo
lv
em

en
t
of

Be
hç
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patient had a heterozygous MEFV gene E148Q
point mutation in exon 2. It is possible that our
patient was complicated with FMF. The heterozy-
gous MEFV gene E148Q point mutation was one of
major mutations in Japanese FMF patient [10].
However, E148Q mutation is thought to be not
enough to cause FMF and the pathogenic role of its
mutation is still uncertain. It is very difficult to con-
firm whether the mutation of E148Q was pathogenic
or benign polymorphism. In our patient, E148Q
mutation might act as disease modifier to present
periodic fever and abdominal pain. Inversely, recent
reports showed that the MEFV gene mutations were
more frequent in patients with MDS [11]. Recurrent
inflammations and activation of NF-kB are known
to be associated with the pathogenesis of MDS.
Thus, MEFV gene mutations might be one of risk
factors related to the pathogenesis of MDS.
However, there is no data about relationship
between MDS with trisomy 8 and MEFV gene
mutations. Further studies are needed to clarify rela-
tionship between MEFV gene mutation and MDS.

Regarding therapy, intestinal Behçet’s-like disease
derived from MDS with trisomy 8 are refractory to
conventional therapies, such as mesalazine, cortico-
steroids, and immunomodulators (Table 2).
Currently, anti-TNFa agents, such as infliximab and
adalimumab, are effective in common Behçet’s dis-
ease patients with intestinal lesions [3,12]. However,
treatments with anti-TNFa agents did not have a
sufficient effect on controlling the disease activity
for intestinal Behçet’s-like disease comorbid with
MDS involving trisomy 8. Therefore, we gave prior-
ity to treatment for the MDS itself and started a
treatment with AZA not immunosuppressive agents
next to colchicine. In our case, AZA treatment
induced clinical and endoscopic remission. A few
reports showed the efficacy of AZA for treating
intestinal Behçet’s-like disease associated with MDS
involving trisomy 8 (Table 2) [13–16]. However,
there was no report that AZA treatment induced
and maintained complete both clinical and endo-
scopic remission of intestinal lesions ascribed to
MDS involving trisomy 8. We consider early inter-
vention of MDS itself as one of the factors for favor-
able efficacy of AZA for a long period. Our patient
was scored as having intermediate-1 risk according
to the International Prognosis Scoring System, and
AZA therapy was started only 6months after the
onset of intestinal Behçet’s-like disease. After eight
cycles of treatment, anemia improved, and she
became transfusion independent. Fluorescence in
situ hybridization analysis of the bone marrow
showed that the trisomy 8 signals also decreased.
Those results indicated that in cases complicated
with refractory intestinal lesions derived from MDS,

early intervention of MDS itself might be more
effective even if the patient does not have high-risk
MDS. If the AZA treatment will become failure or
leukemic change occur, we need to consider a bone
marrow transplantation (BMT). Therefore, it is very
important for decrease of adverse events of BMT to
induce and maintain mucosal healing which there
was no ulcers.

AZA is one of the DNA hypomethylating drugs
that can improve the prognosis of high-risk patients
with MDS, in whom it is difficult to perform allogenic
stem cell transplantation. However, it is still uncertain
whether AZA improves the prognosis of patients with
low-risk MDS. In the immunological state of MDS,
AZA has the effect of immunological suppression by
induction of CD4þ FOXP3þ regulatory T cells [17].
The present case indicated that the immunoregulation
by AZA therapy was effective for intestinal lesions
associated with MDS trisomy 8.

In conclusion, we described a case of MDS-asso-
ciated intestinal Behçet’s-like disease in which
mucosal healing was successfully induced by AZA
treatment and its therapy maintained mucosal heal-
ing for a long period. Early intervention of causative
therapies for MDS itself should be considered in
patients with intestinal Behçet’s-like disease compli-
cated with MDS and might result in the better long-
term course. Further studies are needed to clarify
the pathogenesis of intestinal Behçet’s-like disease
associated with MDS involving trisomy 8 and to
confirm the efficacy and safety of AZA treatment.
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ease, myelodysplastic syndrome and the presence

140 N. TANAKA ET AL.



of trisomy 8: a systematic literature review. Clin
Exp Rheumatol. 2015;33:S145–S151.

[3] Vallet H, Riviere S, Sanna A, et al. Efficacy of
anti-TNF alpha in severe and/or refractory
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