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Background 

Myeloablative chemotherapy and autologous haematopoietic stem cell 

transplantation (HSCT) may provide a therapeutic option in severe Behcet’s Disease 

(BD) with pulmonary involvement. 
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Case reports 

Two patients with BD with pulmonary involvement refractory to conventional 

immunosuppressive therapy underwent HSCT 1999. Stem cells were mobilized with 

cyclophosphamide (2 and 4g/m2) and subsequently enriched ex vivo for CD34+ cells. 

The conditioning regimen used was melphalan (200mg/m2). Outcome was measured 

by improvement of clinical features, function of affected organs, serologic markers, 

need of posttransplant immunosuppressive chemotherapy, and relapse. 

In both cases HSCT was successful with good response and without serious 

complications. After 5 years of follow-up there is one complete remission (CR) 

without immunosuppressive medication and one partial remission (PR) with need of 

low-dose corticosteroids (8mg/d). 

Conclusion 

In these two patients myeloablative chemotherapy, followed by HSCT could be 

performed safely with marked improvement. In comparison to other observational 

studies the duration of more than 5 years of remission is remarkable, despite its 

duration is still unknown. 

 

 

 

Introduction 
 
BD is an inflammatory disorder with supposed genetic susceptibility, characterized by 

recurrent orogenital ulcers, skin lesions and uveitis. Involvement of other organs is 

less frequent, but often life-threatening (1). Despite its aetiology is still unknown, 

there are remarkable approaches in research of causation and pathophysiology 
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underlining the role of molecular and immunologic mechanisms, especially of T-cell-

mediated immunity with production of Tumour Necrosis Factor-α (TNFα) and other 

proinflammatory cytokines (2). Pulmonary arterial involvement as a rare, but severe 

complication of BD is often refractory to conventional immunosuppressive 

chemotherapy (3). Despite a significant better outcome with early recognition and 

treatment (4) HSCT sometimes provides the last option of successful treatment, for 

which the rational is based on the hypothesis of a reconstitution of the immune 

system (5) or of a shift towards self-tolerance (6).  

Our two patients underwent HSCT 1999 after 48 and 15 months of disease activity 

(7). We now report the 5-year and almost 6-year outcome of these two patients. 

 

Case reports 

Diagnosis was made on the basis of the criteria proposed by the International Study 

Group for BD in 1990. 

The first patient was a 32-year-old, German man presenting with fever, recurrent 

aphthous ulcers, erythema nodosum, polyarthritis, and an intracardiac thrombus. His 

disease was controlled with high doses of corticosteroids. Later on, haemoptysis and 

pulmonary artery aneurysms in the right lung developed, resistant to 

cyclophosphamide and methotrexate (oral application) and with need of high doses 

of corticosteroids. 

The second patient, a 49-year-old Turkish man, suffered from fever, recurrent 

aphthous ulcers, Coombs-negative haemolytic anaemia, posterior uveitis, and 

involvement of lung (pulmonary artery aneurysms) and central nervous system 

(subcortical and periventricular vasculitic lesions). PR could be achieved while being 
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treated with oral cyclophosphamide and prednisone, but relapse occurred after dose 

reduction. 

The study protocol consisted of two cycles of mobilization therapy with 

cyclophosphamide (2g/m2 and 4g/m2)) and subcutaneous administration of G-CSF 

(10µg/kg BW), followed by stem cell harvest and CD34 selection. Melphalan 

(200mg/m2) was chosen as conditioning regimen because of its “low” toxicity, its 

“myeloablative” effect, because of long therapeutical experience, and because of its 

safe application in patients with renal failure. 

Both patients were asked to return to our outpatient department 2 and 6 months after 

transplantation, afterwards dependent on their state of health. Examination included 

physical examination, measures of laboratory features, pulmonary function testing 

with diffusion capacity for carbon monoxide, echocardiogram, computer tomography 

of the chest, and magnetic resonance imaging of the brain (in case of the second 

patient).  

In both cases HSCT following myeloablative chemotherapy has been successful 

including clinical and radiological findings of chest and brain. Both patients achieved 

immunological reconstitution within two years as judged by CD4/CD8 and CD 45 

RA+. 

The first patient experienced a CR of all his previous disease manifestations without 

need of any immunosuppressive medication in five years of follow-up. 

In the second patient HSCT led to a PR with complete resolution of pulmonary 

affection. Because of recurrent orogenital ulcers he was applied a low-dose 

corticosteroid therapy, which had to be slowly augmented from 2,5mg/d ten months 

after transplantation, up to 5mg/d 09/00 and 8mg/d since 12/03. Until 06/04 (last visit) 

there was a stable course of disease. 

Pre- and posttransplant course of disease and therapy are listed in table 1. 
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Table 1: Pre- and posttransplant course of disease and immunosuppressive therapy 
Age at 

HSCT 

(years) 

Sex / 

Natio-

nality 

Major symp- 

toms at point 

of primary dia-

gnosis 

Develo-

ping 

Compli-

cations  

Pretransplant 

Immuno-

suppressive 

Therapies  

Reason for 

HSCT 

Duration 

of 

disease 

until 

HSCT 

(months) 

Stem cell 

mobiliza- 

tion with 

Leuka-

pheresis 

Enrich-

ment 

ex vivo 

with 

CD34+ 

cells 

Conditio-

ning 

regimen 

HSCT Course 

after HSCT 

Response 

and 

Outcome 

Current 

immuno-

suppressive 

Medication 

32 Male 

Ger-

man 

fever, recurrent 

aphthous ulcers, 

polyarthritis,  

erythema 

nodosum, 

intracardiac 

thrombus  

high dose 

corticosteroids 

(up to 

100mg/d) for 

48 months, 

methotrexate 

(40mg/week i. 

v.) for 5 

months, 

cyclophospha-

mide 150mg/d 

and 

corticosteroids 

250mg/d for 5 

months 

48 Twice: 

2.9x106/kg 

BW, no 

selection 

possible; 

7.1x106/kg 

BW, after 

selection 

5.1x106/kg 

BW 

03/99 time to 

achieve 

leukocytes 

>1000: 9d; 

fever: 1d; 

antibiotics 

for 2d; 

4 platelet 

transfusions 

Complete 

remission 

None. 

49 male 

Tur-

kish 

fever, aphthous 

ulcers, posterior 

uveitis, Coombs-

negative haemo-

lytic anaemia, 

central nervous 

system  involve-

ment 

haemopty-

sis, 

pulmonary 

artery 

aneurysms  

oral 

cyclophos-

phamide and 

corticosteroids 

(Fauci-

scheme) for 

10 months 

high disease 

activity with 

life-threate-

ning organ-

involvement 

(pulmonary 

bleeding) 

refractory to 

conventional 

chemotherapy 

15 

two 

cylces of 

cyclo-

phospha-

mide 

(2g/m2 

and 

4g/m2)), 

G-CSF 

(10µg/kg 

BW) 

Twice: 

4.3x103/kg 

BW, no 

selection 

possible; 

7.8x106/kg 

BW, after 

selection 

3.6x106/kg 

BW 

yes melphalan 

(200mg/kg 

BW) 

11/99  time to 

achieve 

leukocytes 

>1000: 6d; 

fever: 1d; 

antibiotics 

for 7d; 

3 platelet 

transfusions 

Partial 

response 

(recurrent 

oral and 

genital 

aphthous 

ulcers)  

Corticosteroids 

(8mg/d) 
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Discussion 

BD is a multisystemic vasculitis of unknown origin. Immunological dysregulation 

maybe due to modulating effects of gene polymorphisms seems evident with a key 

role of gamma-delta-T-cells in pathogenesis and progression (2). Up regulated 

cytokine production of Interferon-γ,  Interleukin-12, Interleukin-8, and TNFα with 

subsequent induction of adhesion molecules permitting accumulation of autoreactive 

T-cells at inflammatory sites is another step in development of inflammatory 

processes (8). These and other genetic and molecular discoveries provide a rationale 

for new forms of immunomodulation in the treatment of BD, but also may contribute 

to an early identification of high risk patients and thus enable appropriate individual 

treatment. 

Therapeutic approaches evolved empirically because of missing knowledge of 

causative and pathogenic mechanisms. Current treatment includes – in dependence 

on disease activity and severity – immunosuppression with e. g. corticosteroids, 

colchicine, sulfasalazine, azathioprine, methotrexate, cyclosporine, 

cyclophosphamide or immunomodulation with thalidomide, and anticoagulation (1). 

Increasing knowledge of molecular mechanisms and failure of conventional 

chemotherapy in cases of fatal organ involvement are the basis of new therapeutic 

strategies with development of monoclonal antibodies like TNFα -inhibitors (9, 10) or 

cytokines like Interferon-α (11) or performance of autologous haematopoietic stem 

cell transplantation not only in haematological and/or oncological but also in severe 

autoimmune diseases (12). Common aim is the depletion or inhibition of autoreactive 

T-cells. Myeloablative therapy with following HSCT is supposed to exert two possible 

effects: autoreactive T-cell-clones may be destroyed by cytotoxic therapy with 
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subsequent repopulation of bone marrow and peripheral blood by “healthy” stem 

cells (5). Another explanation is the persistence of autoreactive cells in a reduced 

number, which are “overwhelmed” by the autologous graft’s induction of tolerance 

(6). 

Compared to immunosuppressive medication with remarkable risk of (opportunistic) 

infections and yet unknown duration of treatment HSCT, with increasing safety 

provides a real alternative to Behcet’s patients with fatal course of disease, whereas 

TNFα-inhibitors despite promising short-term effects (9) with reduction of disease 

activity (9) seem to fail in the induction of stable remissions in patients with life-

threatening organ-involvement with need for ongoing immunosuppression (13). In our 

two patients HSCT has been beneficial with good response and outcome and stable 

posttransplant course after five years of follow-up. A report of Traynor et al. (14), an 

analysis of the outcome of 15 patients with severe systemic lupus erythematosus 

with a median posttransplant follow-up of 36 months, showed similar encouraging 

results with remarkable improvement and sustained withdrawal of 

immunosuppressive therapy in most patients. Also did a recent report of Rossi et al. 

of the successful treatment of 4-year-old girl with refractory intestinal BD with 

complete medication-free remission two years after HSCT(15). Despite these hopeful 

reports toxicity is still worrisome according to the Meeting Report on “HSCT in the 

treatment of severe autoimmune diseases 2003” (12) and a retrospective registry 

survey on HSCT for SLE, carried out by the European Blood and Marrow Transplant 

and the European League against Rheumatism (EBMT/EULAR) registry (16). These 

data demonstrated not only the efficacy but also the high morbidity and overall 

mortality (up to 9%) of HSCT with significant variation between applied conditioning 

regimen and treated diseases. 
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Conclusion 

HSCT seems to provide a real therapeutic option for patients with severe or 

refractory BD – also in terms of safety and efficacy, if performed in centres with 

experience in transplantation and the clinical course of this autoimmune disorder. 

Most patients so far experience CR or PR with improved organ function and no or 

reduced need for immunosuppressive therapy. Further research on molecular 

mechanisms of pathogenesis of BD and stem cell differentiation will be the basis for 

new therapeutic strategies. The role of HSCT in comparison to recent therapeutic 

approaches like TNFα-inhibitors, monoclonal antibodies or interferon α in patients 

with severe or refractory BD has to be determined in future studies. 

 

Competing interest statement: We declare that there no competing interests. 
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