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Behcet’s disease associated with bone marrow failure in Korean

patients: clinical characteristics and the association of intestinal
ulceration and trisomy 8
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Objectives. The aim of this study was to determine the clinical characteristics of Behcet’s disease (BD) associated with bone marrow failure

(BMF), classified as conditions such as myelodysplastic syndrome (MDS) or aplastic anaemia (AA), in Korea.
Methods. A retrospective analysis was made of 13 patients with BD associated with BMF (MDS 8 cases, AA 5 cases) and 66 patients with

BD not associated with BMF. These patients all fulfilled the diagnostic criteria of the international BD study group.
Results. BD patients with BMF showed significantly lower leucocyte count, haemoglobin level and platelet count when compared with

patients without BMF (P< 0.001). BD patients with BMF had significantly higher serum CRP level at the time of BD diagnosis compared with
patients without BMF (P¼ 0.03). Intestinal lesions were more frequent in BD patients with BMF than those without BMF (61.5% vs 13.6%,

P¼ 0.001). Cytogenetic abnormality was observed in 90.9% of BD patients with BMF. Of the cytogenetic abnormalities, trisomy 8 was most

common, occurring in 70% of the patients. In four patients with refractory BD associated with BMF, successful treatment of BMF by
haematopoietic stem cell transplantation resulted in clinical remission of BD.

Conclusions. Our study indicates that intestinal ulceration is a characteristic finding in BD associated with BMF. It also suggests that
cytogenetic aberration, especially trisomy 8, may play an important role in the pathogenesis of BD associated with BMF.
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Introduction

Behcet’s disease (BD) is a systemic vasculitis of unknown
aetiology, characterized by orogenital ulcers, uveitis, arthritis
and involvement of the gastrointestinal tract, central nervous
system (CNS) and blood vessels. The prevalence of BD is
considerably high in Korea, China, Japan and Turkey [1].
Recently, there have been sporadic case reports of BD associated
with myelodysplastic syndrome (MDS), mainly in Japanese
patients [2, 3]. It has recently become apparent that autoimmune
mechanism plays an important role in the development of MDS
and aplastic anaemia (AA) [4, 5].

In one study, �10% of patients with MDS were accompanied
by other autoimmune diseases such as SLE, SS and Hashimoto’s
thyroditis [5]. However, little is known about the association of
BD with bone marrow failure (BMF), such as MDS or AA.
Clinical characteristics of patients of BD associated with BMF are
not well understood, either.

In this study, we investigated the clinical characteristics of BD
patients with BMF in comparison with BD patients without BMF.
In addition, we report four patients who achieved complete
remission of both BMF and BD after haematopoietic stem cell
transplantation (HSCT).

Patients and methods

Medical records at two tertiary hospitals spanning from August
1995 through January 2007 were reviewed to identify patients who

were diagnosed with BD associated with BMF. Thirteen patients
were included in this study, and they all fulfilled the diagnostic
criteria of the international BD study group [6]. Of these 13
patients, 8 were diagnosed with MDS and 5 were diagnosed with
AA. The diagnosis of BMF was based on peripheral blood
laboratory test and bone marrow examination. The classification
of MDS followed the World Health Organization classification
[7]. We regarded 66 patients who were diagnosed of BD without
BMF as the control group. These patients were identified between
January 2006 and January 2007, and all fulfilled the diagnostic
criteria of the international BD study group [6]. For all study
patients enrolled, the following demographic and clinical data
were obtained from the medical records and analysed: age at
diagnosis of BD, MDS or AA, sex, duration of disease, clinical
signs and symptoms, treatment modalities and laboratory data
including bone marrow examination and chromosomal analysis.

Data are expressed as means and S.D. and frequency
(percentage). The Student’s t-test was used to compare two
groups in terms of continuous variable distributions and the
�2-test was used to compare categorical variables. Differences
were considered statistically significant at the P< 0.05 level.

Results

Characteristics of the BD patients with or without BMF are
presented in Table 1. All patients in this study had oral ulcers. In
BD associated with BMF, genital ulcers were the second most
common clinical finding (92.3%), followed by skin lesion (69.2%),
intestinal ulceration (61.5%) and arthritis (38.5%). Patients with
BD associated with BMF tended to be older than those without
BMF. Leucocyte count, haemoglobin level and platelet count at
diagnosis of BD were significantly lower in patients with BMF
compared with patients without BMF (P< 0.001). CRP level at
the time of BD diagnosis was significantly higher in patients with
BMF compared with patients without BMF (P¼ 0.03). Intestinal
lesions, which were located mainly in terminal ileum and ileocecal
valve, were significantly more frequent in BD patients with BMF
than those without BMF (P¼ 0.001). None of the 13 BD patients
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with BMF had vascular lesions. Most cases were treated with
colchicine, steroid and SSZ. Prednisolone and SSZ tended to be
more frequently used in BD patients with BMF than in those
without BMF (P¼ 0.069 and 0.081, respectively).

Thirteen patients diagnosed with BD associated with BMF are
listed in Table 2. The age at the time of diagnosis of BD and BMF
was 44.5 (�12.7) and 44.2 (�12.9) yrs, respectively. Disease
duration of BD and BMF was 70.0 (�64.9) and 52.5 (�63.4)
months, respectively. In 7 of the 13 subjects (53.8%), BMF was
diagnosed before or concomitantly with BD. Of the MDS cases,
refractory cytopenia with multilineage dysplasia (RCMD) was the
most common type, being found in three cases (37.5%). In
chromosomal analyses of 11 available patients, chromosomal
aberration was observed in 10 patients (90.9%), with trisomy 8
observed in 7 patients (63.6%). Among seven cases of BMF with
trisomy 8, intestinal BD was discovered in five cases (71.4%). All
five of the patients with intestinal ulceration and trisomy 8

presented with sudden onset of a high-grade fever up to 39–408C,
severe abdominal pain and mucocutaneous symptoms at the time
of BD diagnosis. These patients were treated with high-dose
steroid and/or immunosuppressants. In particular, we observed a
46-yr-old female who received total colectomy for multiple
intestinal perforations despite treatment of high-dose predniso-
lone (1mg/kg/day) and AZA (150mg/day) (Case 8). Among BD
patients associated with BMF, only four cases have used AZA or
ciclosporin for treatment of BD. All these cases had intestinal
lesions. In Cases 1 and 3, the diagnosis of MDS preceded the use
of AZA with 12 and 10 months, respectively. In Case 7, AZA has
been stopped 4 months before the time of diagnosis of MDS.

HSCT was performed in four cases. Peripheral blood stem cell
transplantation was performed in two BD patients with MDS
(Case 2 with refractory anemia with excess blast-1 (RAEB-1) and
Case 5 with RCMD-ringed sideroblasts) and allogeneic bone
marrow transplantation was performed in two BD patients with
AA (Case 9 and 10). These patients had active BD manifestations
in spite of corticosteroid and/or immunosuppressive treatment,
before undergoing HSCT. All cases achieved successful engraft-
ment after HSCT, and the symptoms and signs related to BD
disappeared. In Cases 5 and 9, with intestinal ulcers, endoscopic
follow-up examination after HSCT showed that the ulcerative
lesions in the terminal ileum and ileocecal valve were replaced by
normal mucosa. Follow-up time after HSCT was 25, 4, 78 and 58
months in Case 2, 5, 9 and 10, respectively, and BD remained in
clinical remission until the last follow-up visit.

Discussion

Our study suggests that there may be an association between BD
and BMF such as MDS or AA. The mechanism of the association
of BD and BMF is not known. Inflammatory cytokines such as
TNF-�, IFN-�, IL-6 and IL-8 are thought to play a role in the
pathophysiology of MDS and AA [5, 8]. Elevated levels of TNF-�
have been reported in the bone marrow of MDS patients. The
high TNF-� expression has been implicated in the increased
reactive oxygen species (ROS) production observed in CD34þ
marrow cells of MDS [5]. BD patients also have elevated levels of
TNF-�, IL-1�, IL-6 and IL-8 in the serum, and neutrophils from
patients with BD demonstrate increased production of ROS [1].
On the basis of these findings, BD and BMF might partially
share a common pathogenesis that involves Th1-cytokines such as
TNF-� and IFN-�. It also suggests that TNF-� might be a
potential therapeutic target in BD associated with BMF. Indeed,
infliximab was effective in the treatment of refractory BD [9], and
infliximab was reported to be marginally effective in the treatment
of MDS [10].

We analysed 13 cases of BD associated with BMF and
compared clinical data from these patients with clinical data

TABLE 2. Clinical features of patients with BD associated with BMF

Case Sex Agea Classificationb Karyotype Symptomsc Intervald (months) Remarkse

1 F 34 RA 47, XX, þ8 O, G, S, A, I 91
2 M 36 RAEB-1 46, XY, t(2;12)(q36;q24.1) O, G, S, A 8 PBSCT
3 M 53 RCMD 47, XY, þ8[6]/46, XY[2] O, G, S, I 10 MDS preceded
4 F 49 RCMD 47, XX, þ8[17]/46, XX[3] O, G, U, I 3 MDS preceded
5 F 31 RCMD-RS 46, XX, del(5)(q13q33)del(20)(q11.2) O, G, S, A, P, I 0 PBSCT
6 M 47 RAEB-2 47, XY, þ8 O, G, S 0
7 F 66 RCMD 46, XX, del (20)(q11,2) O, S, A, U, I 14
8 F 46 MDS-U 47, XY, þ8 O, G, S, I 3 Total colectomy
9 F 35 AA 48, XX, þ8, þ9 O, G, S, P, I 72 Allogeneic BMT

10 M 43 AA 47, XY, þ8 O, G, S 0 Allogeneic BMT
11 F 69 AA 46, XX O, G, U 0
12 M 43 AA – O, G, S, A, I 61 AA preceded
13 F 27 AA – O, G, S 121

aAge at the time of diagnosis of BD. bThe World Health Organization classification of the myeloid neoplasm (2002); RCMD: Refractory cytopenia with multilineage dysplasia; RA: Refractory
anaemia; RS: ringed sideroblasts; MDS-U: myelodysplastic syndrome-unclassified; cO: oral ulcer; G: genital ulcer; S: skin lesion; A: articular symptoms; I: intestinal ulcer; U: uveitis; P: positive pathergy
test. dTime interval between BD diagnosis and BMF diagnosis. ePBSCT and BMT denote peripheral blood stem cell transplantation and bone marrow transplantation. Karyotype was not available in
Cases 12 and 13.

TABLE 1. Comparison of symptoms, signs and laboratory findings in patients with
BD with or without BMF

BD with
BMF (n¼13)

BD without
BMF (n¼66) P-value

Age at BD Dx 44.5 �12.7 37.7�11.2 0.055
Male (%) 5 (38.5) 27 (40.9) 1.000

Laboratory findings at BD Dx
WBC (cells/�l) 3027�767.5 8124.1�3114.2 <0.001
Hb (g/dl) 10.0�2.3 13.1�1.6 <0.001
Platelet (�103/�l) 80.3�51.0 284.8�89.4 <0.001
CRP (mg/dl) 4.6�4.8 1.33�2.2 0.030
ESR (mm/h) 45.7�27.3 37.3�28.1 0.345

Signs
Oral ulcer 13 (100) 66 (100) 1.000
Genital ulcer 12 (92.3) 51 (77.3) 0.286
Positive pathergy testa 2 (50.0) 10 (35.7) 0.610
Vascular lesion 0 (0) 11 (16.7) 0.248
Ocular lesion 3 (23.1) 10 (15.2) 0.440
Arthritis 5 (38.5) 33 (50.0) 0.550
Skin lesion 9 (69.2) 58 (87.9) 0.103
EN-like lesion 5 (38.5) 38 (57.6) 0.236
Pseudofolliculitis 7 (53.8) 21 (31.8) 0.203
Acneiform eruptions 2 (15.4) 20 (30.3) 0.334
Intestinal lesion 8 (61.5) 9 (13.6) 0.001

Medication use
Prednisolone 10 (76.9) 31 (47.0) 0.069
Colchicine 11 (84.6) 55 (83.3) 1.000
SSZ 6 (46.2) 14 (21.2) 0.081
NSAID 1 (7.7) 12 (18.2) 0.683
AZA 4 (30.8) 11 (16.7) 0.256
Ciclosporin 1 (7.7) 5 (7.6) 1.000

Unless otherwise indicated, values are frequency (percentage) or mean� S.D.
aNumber of evaluated patients is four cases (BD with BMF) and 28 cases (BD without BMF).
Dx: diagnosis; WBC: white blood cell count; Hb: haemoglobin; EN: erythema nodosum.
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from patients without BMF. In BD patients with BMF, the
frequency of intestinal BD was significantly higher than in those
without BMF (61.5% vs 13.6%). Considering that the previously
reported frequency of intestinal ulcers was �2–25% in BD
[11, 12], intestinal lesions seem to be a characteristic finding in
BD associated with BMF. BD patients with BMF had signifi-
cantly higher serum CRP level compared with the patients without
BMF, at the time of BD diagnosis. Five patients with intestinal
lesions and trisomy 8 presented with acute severe systemic
inflammation and full-blown BD symptoms, including severe
mucocutaneous manifestations. Patients with BMF tended to be
more frequently prescribed with corticosteroids and immunosup-
pressants, and some of these patients were refractory to
corticosteroids and immunosuppressive treatment. These findings
reflect the high frequency of intestinal lesions in BD associated
with BMF, but they also suggest that these patients have higher
disease activity than patients without BMF. For one thing,
immunosuppressive agents given previously for the treatment of
BD may cause secondary MDS. It was reported that complex
genetic alterations involving chromosomes 5 and 7 are character-
istic in therapy-related MDS or AML following prolonged AZA
treatment [13]. However, none of the four BD patients who were
treated with immunosuppressants had cytogenetic abnormalities
of chromosomes 5 and 7. Also, in three cases, AZA was not used
at the time of diagnosis of MDS. Cytopenia has already been
observed in the time of diagnosis of BD in Cases 7 and 8.
Considering these findings, it is less likely that the use of
immunosuppressive agents has been associated with the develop-
ment of BMF in our study.

Cytogenetic abnormalities are found in about half of the MDS
patients [4]. In our study, cytogenetic abnormalities were found in
>90% of the BD patients with BMF. The incidence of trisomy 8 is
reported to be �10% for MDS patients with chromosomal
abnormalities [14]. In patients with AA, chromosome 7 abnorm-
alities accounted for 40% of observed aberrations, followed by
trisomy 8 [15]. Most strikingly, in the current study and other
cases reports, the proportion of trisomy 8 in patients with BD
associated with BMF is reported to be �64–86% [2, 3]. In the
analysis of the gene expression pattern in CD34þ haematopoietic
cells obtained from patients with BMF and trisomy 8, it was
reported that genes involved in immune and inflammatory
response (TGF-�, IL-6, MCP-1, adhesion molecules) were over-
expressed [16, 17]. Recent work also shows that chromosome 8
may be related to immunity and inflammation [18]. Furthermore,
trisomy 8 in MDS is reported to be a risk factor for intestinal
ulceration [19]. It is inferred that trisomy 8 causes abnormalities of
inflammatory cytokine profiles, leading to intestinal lesions. On
the basis of these observations, cytogenetic abnormalities,
especially trisomy 8, might have an important implication in BD
associated with BMF and intestinal lesions.

For four patients with severe BD associated with BMF, we
performed HSCT for the treatment of BMF and obtained
remission of not only BMF, but also BD. This observation
suggests that HSCT may become an alternative treatment option
for refractory BD associated with BMF.

In conclusion, we should make efforts to establish the
possibility of underlying BMF in patients with BD showing
leucopenia or thrombocytopenia. Conversely, if a patient with
BMF develops recurrent oral ulcers, a diagnosis of BD including

intestinal involvement should be considered. BD associated with
BMF is thought to be a new clinical disease entity, distinct from
BD and autoimmune manifestations of BMF. Further studies will
be required to ascertain the pathological link between BD
associated with BMF and cytogenetic abnormalities, including
trisomy 8.

Disclosure statement: The authors have declared no conflicts of
interest.
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Rheumatology key messages

� BD associated with BMF may be a new clinical disease entity,
distinct from BD and autoimmune manifestations of BMF.

� Our study suggests the pathological link between BD associated
with BMF and cytogenetic abnormalities, including trisomy 8.
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