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ABSTRACT
Objective. To determine the clinical
characteristics of patients with myelo-
dysplastic syndrome (MDS)-associated
Behçet’s disease (BD) in Japan.
Methods. 54 Japanese cases of MDS-
associated BD obtained from the litera-
ture and from our own clinical experi-
ence were reviewed. The clinical fea-
tures of MDS-associated BD were com-
pared with those of the 1991 nation-
wide BD survey in Japan.
Results. In MDS-associated BD, the
average age at onset was 42.6 years,
which was 6.9 years later than for all
BD patients; females developed dis-
ease more frequently than males (male:
female ratio = 0.80). In MDS-associat-
ed BD cases, the occurrence of eye
lesions was significantly lower, the fre-
quency of intestinal lesions was
markedly higher, and the rate of HLA-
B51 positivity was lower than that in
all BD. BD and MDS developed nearly
simultaneously in 49.0% of cases; BD
preceded MDS in 31.4% of the cases.
The distribution of the age at BD onset
showed two peaks, one in the 3rd

decade and the other in the 6th decade.
Females were more likely to develop
younger-onset disease, while men were
more likely to develop older-onset
MDS-associated BD. Furthermore, in
the older-onset group, BD was diag-
nosed together with or after the diag-
nosis of MDS, while half of the
younger-onset group developed BD
earlier than MDS.
Conclusion. MDS-associated BD pa-
tients form a distinct subset of patients.
There may, in fact, be two major groups
of MDS-associated BD patients based
on age, gender, and temporal relation-
ship of the two diseases.

Introduction
Behçet’s disease (BD) is a multisystemic

inflammatory disease that affects vari-
ous organs and causes mucocutaneous
lesions (1, 2). Its incidence is high in
Mediterranean countries and East Asia;
Japan has one of the highest incidences
of BD. Recently, cases of BD associat-
ed with myelodysplastic syndrome
(MDS) have been reported. Many of
these have occurred in Japan (3-20),
but a few cases have been reported in
other countries, including Italy, Ger-
many, United States, Korea, Turkey,
and Israel (21-26). These reports have
reviewed small numbers of patients
who developed BD and MDS and sug-
gest that there is a low frequency of eye
lesions and a high frequency of intes-
tinal involvement (3, 4, 7-10, 12, 26). 
In order to identify the clinical charac-
teristics of MDS-associated BD, we
collected and summarized the findings
of reported Japanese cases and our own
cases. We analyzed the clinical features
of patients who had both BD and MDS
and compared them to those of patients
with either BD or MDS whose data
were collected in nationwide Japanese
surveys (27-29). 

Methods
We collected case reports, including
proceedings and abstracts, of BD asso-
ciated with MDS in Japan that were
described in English or Japanese. A
total of 62 cases were obtained from 53
reports published between 1988 and
2004. Eleven reports in which the clin-
ical features and symptoms of BD were
not described, or the diagnosis of BD
was very dubious were excluded. We
based our diagnosis of BD on the
Japanese criteria (30) or the Interna-
tional criteria for classification of BD
(1). We reviewed a total of 51 reported
Japanese cases of BD associated with
MDS. Eleven cases were in English
and 40 in Japanese. Twenty-four cases
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es

si
on

 t
o 

ov
er

t 
le

uk
em

ia
 w

as
 r

ep
or

t-
ed

 in
 th

re
e 

ca
se

s.
 A

m
on

g 
th

e 
ab

no
rm

al
-

iti
es

 o
f 

ka
ry

ot
yp

es
 d

oc
um

en
te

d 
in

 4
5

B
D

-a
ss

oc
ia

te
d 

ca
se

s,
 t

ri
so

m
y 

8 
w

as
m

os
t f

re
qu

en
t (

86
.7

%
),

 f
ol

lo
w

ed
 b

y 
tr

i-
so

m
y 

9 
(1

3.
3%

) a
nd

 tr
is

om
y 

15
 (8

.8
%

).
In

 1
5 

ca
se

s 
(3

3.
3%

),
 tr

is
om

y 
8 

w
as

 th
e

on
ly

 a
bn

or
m

al
ity

, a
nd

 1
7 

ca
se

s 
(3

7.
8%

)
sh

ow
ed

 m
or

e 
th

an
 t

w
o 

ch
ro

m
os

om
al

ch
an

ge
s.

In
 s

om
e 

ca
se

s,
 o

th
er

 h
em

at
ol

og
ic

al
 d

is
-

ea
se

s 
ha

ve
 b

ee
n 

re
po

rt
ed

 t
o 

ov
er

la
p

w
ith

 M
D

S 
an

d 
B

D
. 

T
hr

ee
 s

uc
h 

ca
se

s
de

ve
lo

pe
d 

ap
la

st
ic

 
an

em
ia

 
be

fo
re

M
D

S;
 t

he
 i

nt
er

va
ls

 f
ro

m
 t

he
 d

ia
gn

os
is

of
 a

pl
as

tic
 a

ne
m

ia
 to

 M
D

S 
ra

ng
ed

 fr
om

14
 to

 2
6 

ye
ar

s 
an

d 
to

 B
D

 r
an

ge
d 

fr
om

 0
to

 1
4 

ye
ar

s.
 T

w
o 

ca
se

s 
de

ve
lo

pe
d 

he
m

o-
ly

tic
 a

ne
m

ia
: i

n 
on

e 
ca

se
, t

he
 h

em
ol

yt
ic

an
em

ia
 d

ev
el

op
ed

 3
 y

ea
rs

 b
ef

or
e 

B
D

an
d 

18
 y

ea
rs

 b
ef

or
e 

M
D

S;
 t

he
 o

th
er

ca
se

 d
ev

el
op

ed
 h

em
ol

yt
ic

 a
ne

m
ia

 s
im

-
ul

ta
ne

ou
sl

y 
w

ith
 M

D
S,

 f
iv

e 
ye

ar
s 

be
-

fo
re

 B
D

. O
ne

 c
as

e 
de

ve
lo

pe
d 

id
io

pa
th

ic

th
ro

m
bo

cy
to

pe
ni

c 
pu

rp
ur

a 
(I

T
P

) 
12

ye
ar

s 
be

fo
re

 B
D

 a
nd

 1
6 

ye
ar

s 
be

fo
re

M
D

S
. 

O
ne

 c
as

e 
de

ve
lo

pe
d 

ap
la

st
ic

an
em

ia
 a

nd
 I

T
P

in
de

pe
nd

en
tl

y 
m

or
e

th
an

 1
0 

ye
ar

s 
be

fo
re

 o
ns

et
 o

f 
B

D
 a

nd
M

D
S.

Tr
ea

tm
en

t a
nd

 p
ro

gn
os

is
In

 M
D

S
-a

ss
oc

ia
te

d 
B

D
 p

at
ie

nt
s,

 t
he

B
D

 w
as

 t
re

at
ed

 w
ith

 p
re

dn
is

ol
on

e 
in

m
os

t 
ca

se
s 

w
it

h 
fa

vo
ra

bl
e 

ef
fe

ct
s.

S
om

e 
ca

se
s 

w
er

e 
tr

ea
te

d 
w

it
h 

co
l-

ch
ic

in
e 

in
 a

dd
iti

on
 t

o 
st

er
oi

ds
. 

C
yc

lo
-

sp
or

in
 A

w
as

 g
iv

en
 i

n 
fo

ur
 c

as
es

. 
R

e-
se

ct
io

n 
of

 th
e 

in
te

st
in

e,
 in

cl
ud

in
g 

em
er

-
ge

nc
y 

op
er

at
io

n 
du

e 
to

 p
er

fo
ra

tio
n,

 w
as

re
po

rt
ed

 i
n 

se
ve

n 
ca

se
s 

w
ith

 i
nt

es
tin

al
B

D
. 

B
on

e 
m

ar
ro

w
 t

ra
ns

pl
an

ta
tio

n 
w

as
re

po
rt

ed
 f

or
 t

he
 t

re
at

m
en

t 
of

 M
D

S
.

Tw
o 

ca
se

s 
(o

ne
 w

ith
 R

A
E

B
 a

nd
 t

he
ot

he
r 

w
ith

 A
M

L
th

at
 h

ad
 p

ro
gr

es
se

d
fr

om
 R

A
E

B
) 

w
er

e 
tr

ea
te

d 
w

it
h 

co
rd

bl
oo

d 
tr

an
sp

la
nt

at
io

n 
th

at
 r

es
ul

te
d 

in
th

e 
re

m
is

si
on

 o
f M

D
S 

as
 w

el
l a

s 
B

D
 (8

,
9)

. 
Te

n 
M

D
S-

as
so

ci
at

ed
 B

D
 p

at
ie

nt
s

di
ed

; 
ei

gh
t 

of
 t

he
m

 w
er

e 
ol

de
r 

th
an

 5
0

ye
ar

s 
of

 a
ge

 a
t 

th
e 

on
se

t 
of

 B
D

. S
ev

en
M

D
S-

as
so

ci
at

ed
 B

D
 c

as
es

 d
ie

d 
w

ith
in

on
e 

ye
ar

 a
ft

er
 t

he
 d

ia
gn

os
is

 o
f 

M
D

S,
an

d 
th

re
e 

ot
he

r 
ca

se
s 

di
ed

 t
w

o 
to

 f
iv

e
ye

ar
s 

af
te

r 
th

e 
di

ag
no

si
s 

of
 M

D
S;

 s
ix

M
D

S-
as

so
ci

at
ed

 B
D

 c
as

es
 d

ie
d 

w
ith

in

on
e 

ye
ar

 a
ft

er
 t

he
 d

ia
gn

os
is

 o
f 

B
D

,
th

re
e 

di
ed

 f
ro

m
 o

ne
 t

o 
tw

o 
ye

ar
s 

af
te

r
th

e 
di

ag
no

si
s 

of
 B

D
, 

an
d 

on
e 

di
ed

 s
ix

ye
ar

s 
af

te
r 

th
e 

di
ag

no
si

s 
of

 B
D

. 

T
he

 c
om

pa
ri

so
n 

be
tw

ee
n 

yo
un

ge
r-

on
se

t p
at

ie
nt

s 
an

d 
ol

de
r-

on
se

t p
at

ie
nt

s
W

e 
co

m
pa

re
d 

th
e 

cl
in

ic
al

 p
ic

tu
re

s 
of

M
D

S
-a

ss
oc

ia
te

d 
B

D
 p

at
ie

nt
s 

in
 t

he
yo

un
ge

r-
on

se
t 

gr
ou

p 
(a

ge
 o

f 
on

se
t 

of
B

D
 <

 5
0 

ye
ar

s,
 n

 =
 3

2)
 a

nd
 in

 th
e 

ol
de

r-
on

se
t 

gr
ou

p 
(a

ge
 o

f 
on

se
t 

of
 B

D
 ≥

50
ye

ar
s,

 n
 =

 2
0)

. A
s 

sh
ow

n 
in

 F
ig

ur
e 

2b
,

70
.0

%
 

of
 

th
e 

ol
de

r-
on

se
t 

pa
ti

en
ts

de
ve

lo
pe

d 
B

D
 a

nd
 M

D
S 

si
m

ul
ta

ne
ou

s-
ly

, 
an

d 
25

.0
%

 d
ev

el
op

ed
 M

D
S 

ea
rl

ie
r

th
an

 B
D

. 
In

 c
on

tr
as

t,
 4

8.
4%

 o
f 

th
e

yo
un

ge
r-

on
se

t 
pa

tie
nt

s 
de

ve
lo

pe
d 

B
D

ea
rl

ie
r 

th
an

 M
D

S.
 T

he
 c

lin
ic

al
 m

an
i-

fe
st

at
io

ns
 o

f 
B

D
 a

nd
 M

D
S 

ar
e 

su
m

m
a-

ri
ze

d 
in

 T
ab

le
 I

I.
 T

he
 g

en
de

r 
ra

tio
 o

f
th

e 
yo

un
ge

r-
on

se
t 

pa
ti

en
ts

 w
as

 0
.2

3
(6

:2
6)

 a
nd

 o
f 

th
e 

ol
de

r-
on

se
t p

at
ie

nt
s 

it
w

as
 4

.0
 (

16
:4

) 
(p

 <
 0

.0
00

1)
. 

T
he

 r
at

es
of

 o
cu

la
r 

le
si

on
s 

an
d 

ga
st

ro
in

te
st

in
al

le
si

on
s 

w
er

e 
no

t 
di

ff
er

en
t 

be
tw

ee
n 

th
e

gr
ou

ps
.  

In
 o

ld
er

-o
ns

et
 p

at
ie

nt
s,

 g
en

ita
l

ul
ce

rs
 w

er
e 

le
ss

 f
re

qu
en

t 
(9

3.
3%

 v
s.

68
.4

%
, 

p 
<

 0
.0

5)
 a

nd
 t

he
 H

L
A

-B
51

po
si

ti
ve

 r
at

e 
w

as
 h

ig
he

r 
(2

3.
8%

 v
s.

66
.7

%
, p

 <
 0

.0
5)

. A
ll 

of
 t

he
 c

as
es

 w
ith

ov
er

la
pp

in
g 

he
m

at
ol

og
ic

al
 

di
se

as
e,

R
E

V
IE

W
B

eh
çe

t’
s 

di
se
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e 

an
d 

M
D

S 
in

 J
ap

an
 /

Y
. T

ad
a 

et
 a

l.

S-
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7

Ta
bl

e 
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. C
lin

ic
al

 m
an

if
es

ta
tio

ns
 b

y 
ag

e 
of

 B
D

 o
ns

et
.

Y
ou

ng
er

-o
ns

et
O

ld
er

-o
ns

et
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 5

0 
ye

ar
s)

(≥
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 y
ea
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)

N
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f 
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tie

nt
s

%
N
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f 
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s
%

M
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e
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T
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m
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H
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 d

is
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A
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tic
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m
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2
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0

0.
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3
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0.
0

H
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yt
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m
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M
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R
E

V
IE

W
B

eh
çe

t’
di

se
as

e 
an

d 
M

D
S 

in
 J

ap
an

 /
Y

. T
ad

a 
et

 a
l,

S-
11

8

ex
ce

pt
 o

ne
 c

as
e 

w
ith

 h
em

ol
yt

ic
 a

ne
-

m
ia

, 
w

er
e 

ob
se

rv
ed

 i
n 

th
e 

yo
un

ge
r-

on
se

t p
at

ie
nt

s.
 T

he
 m

or
ta

lit
y 

w
as

 h
ig

h-
er

 in
 th

e 
ol

de
r-

on
se

t p
at

ie
nt

s 
th

an
 in

 th
e

yo
un

ge
r-

on
se

t 
pa

ti
en

ts
 

(4
0.

0%
 

vs
.

6.
3%

, p
 <

 0
.0

1)
.

D
is

cu
ss

io
n

M
D

S 
is

 a
 c

lo
na

l 
he

m
at

ol
og

ic
 d

is
ea

se
ch

ar
ac

te
ri

ze
d 

by
 b

lo
od

 c
el

l 
dy

sp
la

si
a.

V
ar

io
us

 a
ut

oi
m

m
un

e 
di

se
as

es
, 

in
cl

ud
-

in
g 

va
sc

ul
iti

s 
of

 t
he

 s
ki

n,
 p

ol
ya

rt
hr

iti
s,

re
la

ps
in

g 
po

ly
ch

on
dr

it
is

, 
pe

ri
ph

er
al

ne
ur

op
at

hy
, 

an
d 

S
jö

gr
en

’s
 s

yn
dr

om
e

ha
ve

 b
ee

n 
re

po
rt

ed
 t

o 
be

 a
ss

oc
ia

te
d

w
ith

 M
D

S 
(3

1,
 3

2)
. R

ec
en

tly
, a

 n
um

be
r

of
 c

as
e 

re
po

rt
s 

de
al

in
g 

w
ith

 th
e 

as
so

ci
-

at
io

n 
of

 M
D

S 
w

ith
 B

D
 h

av
e 

be
en

 p
ub

-
lis

he
d,

 m
ai

nl
y 

in
 J

ap
an

 (
3-

26
).

 T
o 

fu
r-

th
er

 c
ha

ra
ct

er
iz

e 
M

D
S-

as
so

ci
at

ed
 B

D
,

w
e 

re
vi

ew
ed

 t
he

 c
as

es
 r

ep
or

te
d 

in
 t

he
Ja

pa
ne

se
 l

ite
ra

tu
re

, 
as

 w
el

l 
as

 o
ur

 o
w

n
ca

se
s,

 a
nd

 a
na

ly
ze

d 
th

ei
r 

cl
in

ic
al

 f
ea

-
tu

re
s 

an
d 

th
e 

m
od

e 
of

 B
D

 p
re

se
nt

at
io

n.
 

W
e 

fo
un

d 
th

at
 m

al
e 

pa
tie

nt
s 

an
d 

fe
m

al
e

pa
tie

nt
s 

w
ith

 M
D

S-
as

so
ci

at
ed

 B
D

 h
ad

a 
di

ff
er

en
t a

ge
 o

f 
B

D
 o

ns
et

. T
he

 m
aj

or
-

ity
 o

f 
m

al
e 

pa
tie

nt
s 

w
er

e 
ol

de
r-

on
se

t,
w

hi
le

 
fe

m
al

e 
pa

ti
en

ts
 

w
er

e 
m

os
tl

y
yo

un
ge

r-
on

se
t. 

T
hi

s 
is

 a
 c

ha
ra

ct
er

is
tic

of
 M

D
S-

as
so

ci
at

ed
 B

D
 p

at
ie

nt
s,

 s
in

ce
,

ov
er

al
l, 

bo
th

m
al

e 
an

d 
fe

m
al

e 
Ja

pa
ne

se
B

D
 p

at
ie

nt
s 

ha
ve

 a
n 

on
se

t 
in

 t
he

 4
th

de
ca

de
 m

os
t 

co
m

m
on

ly
 (

27
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 O
n 

th
e

ot
he

r 
ha

nd
, i

n 
Ja

pa
n,

 t
he

 p
re

va
le

nc
e 

of
M

D
S 

is
 h

ig
h 

in
 p
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ie

nt
s 

in
 t

he
ir

 7
th

to
9th

de
ca

de
 (

28
).

 I
n 

m
os

t 
ca

se
s 

w
it

h
ol

de
r-

on
se

t 
M

D
S

-a
ss

oc
ia

te
d 

B
D

, 
B

D
an

d 
M

D
S 

de
ve

lo
pe

d 
si

m
ul

ta
ne

ou
sl

y,
 o

r
M

D
S 

pr
ec

ed
ed

 B
D

. I
n 

th
es

e 
ca

se
s,

 it
 is

po
ss

ib
le

 t
ha

t 
B

D
 d

ev
el

op
ed

 a
s 

a 
pa

ra
-

ne
op

la
st

ic
 s

yn
dr

om
e 

of
 M

D
S.

 In
 fa

ct
, i

t
ha

s 
be

en
 r

ep
or

te
d 

th
at

 t
he

 s
uc

ce
ss

fu
l

tr
ea

tm
en

t 
of

 M
D

S
 w

it
h 

co
rd

 b
lo

od
tr

an
sp

la
nt

at
io

n 
in

du
ce

d 
re

m
is

si
on

 o
f

B
D

 (
8,

 9
).

 T
he

 p
at

ho
ge

ne
si

s 
of

 t
he

de
ve

lo
pm

en
t 

of
 B

D
 i

n 
pa

ti
en

ts
 w

it
h

M
D

S 
is

 u
nc

le
ar

. 
It

 h
as

 b
ee

n 
hy

po
th

e-
si

ze
d 

th
at

 a
n 

ab
no

rm
al

 a
nt

ig
en

 p
re

se
n-

ta
tio

n,
 T

ce
ll 

re
sp

on
se

s 
to

 a
nt

ig
en

, o
r 

T
ce

ll-
B

 c
el

l 
in

te
ra

ct
io

n 
in

 M
D

S 
m

ig
ht

ca
us

e 
im

m
un

e 
dy

sr
eg

ul
at

io
n 

th
at

 r
e-

su
lt

s 
in

 t
he

 d
ev

el
op

m
en

t 
of

 a
ut

oi
m

-
m

un
e 

di
se

as
es

 (
31

).
 

In
 y

ou
ng

er
-o

ns
et

 p
at

ie
nt

s,
 B

D
 p

re
ce

d-
ed

 M
D

S 
in

 s
om

e 
ca

se
s;

 t
hi

s 
su

gg
es

ts
th

at
 M

D
S 

co
ul

d 
be

 a
ss

oc
ia

te
d 

w
ith

 t
he

co
ur

se
 o

f 
B

D
. 

S
ev

er
al

 m
ec

ha
ni

sm
s

m
ay

 b
e 

in
vo

lv
ed

 in
 th

e 
de

ve
lo

pm
en

t o
f

M
D

S
. 

T
he

 f
ir

st
 p

os
si

bl
e 

m
ec

ha
ni

sm
co

ul
d 

be
 t

he
 l

on
g-

te
rm

 e
ff

ec
t 

th
at

 B
D

ha
s 

on
 b

on
e 

m
ar

ro
w

 c
el

ls
. 

B
D

 i
s 

a
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