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Abstract
Objective: Behcet’s syndrome, or Behcet’s disease (BD), is a multisystem pathology, and survival is related to pulmonary involvement. 
However, it appears that different treatments correlate with different prognoses. The aim of this study was to evaluate clinical and tomo-
graphic evolution, as well as the survival, of patients with BD-related pulmonary involvement. Methods: A retrospective review of our 
experience with pulmonary manifestations in patients with BD treated at our institution between January 1, 1988 and April 30, 2006. The 
clinical, radiological, treatment and survival data were obtained from medical charts. Results: We identified 9 patients with BD-related 
pulmonary involvement. The mean age was 34 ± 11.5 years, and 7 of the patients were male. The radiological findings were as follows: 
pulmonary artery aneurysm (PAA) in 8 patients; pulmonary embolism in 3 (translating to an incidence of 5.11 cases/100 patient-years); 
alveolar hemorrhage in one; and pulmonary hypertension in one. The treatment consisted of immunosuppression with prednisone plus chlo-
rambucil (or cyclophosphamide or mycophenolate mofetil) in all patients, with partial or complete resolution of the PAAs. One patient with 
a PAA and pulmonary hypertension also received sildenafil and warfarin, with good clinical and tomographic response (the first report in the 
English literature). In our sample, the mean duration of the follow-up period was 6.52 years. The three-year survival rate was 88.8%, as was 
the five-year survival rate. Conclusions: Patients with BD-related pulmonary involvement can present good survival with immunosuppressive 
therapy, and BD should be borne in mind as a possible cause of pulmonary hypertension and alveolar hemorrhage.

Keywords: Behcet Syndrome; Lung diseases, interstitial; Pulmonary circulation; Hypertension, pulmonary; Pulmonary embolism; Alveolar 
hemorrhage.

Resumo
Objetivo: A doença de Behçet (DB) representa uma patologia sistêmica, cuja sobrevida se relaciona com a presença de acometimento 
pulmonar. Entretanto, sugere-se que pacientes com diferentes tratamentos podem apresentar diferentes prognósticos. O objetivo deste 
estudo foi avaliar a evolução clínica e tomográfica, bem como a sobrevida deste pacientes com acometimento pulmonar relacionado à DB 
acompanhados em nosso serviço. Métodos: Uma análise retrospectiva de nossa experiência com pacientes com acometimento pulmonar 
relaionado a DB acompanhados de 1 de Janeiro de 1988 a 30 de Abril de 2006. Os dados clínicos, radiológicos, terapêuticos e de sobrevida 
foram obtidos dos prontuários médicos. Resultados: Foram identificados 9 pacientes, com idade média de 34 ± 11,5 anos, sendo 7 deles do 
sexo masculino. Os achados radiológicos foram aneurisma de artéria pulmonar (AAP) em 8 pacientes, embolia pulmonar em 3 (resultando 
em uma incidencia de 5,11 casos/100 paciente-anos), hemorragia alveolar em 1 e hipertensão pulmonar em 1 de 9 doentes. O tratamento 
consistiu-se de prednisona mais clorambucil (ou ciclofosfamida ou micofenolato de mofetil) em todos os 9 pacientes, com resolução total ou 
parcial dos AAP. O paciente com AAP e hipertensão pulmonar também recebeu sildenafil e warfarina, com boa resposta clínica e tomográfica. 
A sobrevida de nossos pacientes foi de 88,8% em 3 e 5 anos, com acompanhamento médio de 6,52 anos. Conclusões: Pacientes com 
acometimento pulmonar relacionado à DB podem apresentar boa sobrevida com tratamento imunossupressor, e a DB deve ser lembrada 
como uma possível causa de hipertensão pulmonar e hemorragia alveolar. 

Descritores: Síndrome de Behçet; Doenças pulmonares intersticiais; Circulação pulmonar; Hipertensão pulmonar; Embolia pulmonar; 
Hemorragia alveolar.
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from the clinical charts: age; gender; physical 
examination findings; computed tomography of the 
chest findings; prescribed treatment; and follow-up 
information. All patients gave informed consent.

Statistical analysis was performed. Data are 
presented as mean ± standard deviation for contin-
uous variables, and as frequency and percentage 
for categorical variables. The Kaplan-Meier method 
was used to assess survival in patients with Behcet’s 
disease-related pulmonary involvement.

Results

Table 1 outlines the demographic and clinical 
features of the 9 patients with Behcet’s disease-
related pulmonary involvement, with mean age 
of 34 ± 11.5 years. The major computed tomog-
raphy findings were PAA and pulmonary embolism 
(Table 2; Figures 1 and 2). Other observed altera-
tions were alveolar hemorrhage and pulmonary 
hypertension. Alveolar hemorrhage, confirmed 
through bronchoalveolar lavage, occurred simulta-
neously with pulmonary embolism in one patient 
(patient 6); pulmonary hypertension, confirmed 
through echocardiography, occurred simultaneously 
with PAA in another (patient 9). The computed 
tomography follow-up evaluation showed partial or 
complete resolution of the PAA, and no new PAA 
appeared.

All patients received prednisone plus chlo-
rambucil, prednisone plus cyclophosphamide or 
prednisone plus mycophenolate mofetil for approxi-
mately 18 months (Table 1). One case is noteworthy: 
patient 6 presented, concomitantly, alveolar hemor-

Introduction

Behcet’s disease, also known as Behcet’s 
syndrome, is a multisystem pathology with a 
major vasculitic component. Classically, the disease 
consists of a triad of recurrent symptoms: sores in 
the oral mucosa; sores on the genitals; and uveitis.(1) 
Although Behcet’s disease, in general, affects both 
genders with equal frequency, the most severe 
form is typically seen in men, primarily manifesting 
as pulmonary artery aneurysm (PAA).(2) In the 
management of Behcet’s disease-related pulmonary 
involvement in this subgroup of patients, a number 
of treatments have been used, such as immunosup-
pression, anticoagulation, surgery or embolization. 
However, there have been no randomized controlled 
studies evaluating these options in treatment, and 
only a few case series have been published on the 
topic.(3-5) A recent cumulative analysis suggested 
good survival in patients receiving immunosuppres-
sive therapy.(6)

The aim of this study was to analyze clinical and 
tomographic evolution, as well as the survival, of 
patients with Behcet’s disease-related pulmonary 
involvement treated at our facility, all of whom 
received immunosuppressive therapy.

Methods

All patients diagnosed with Behcet’s disease and 
concomitant Behcet’s disease-related pulmonary 
involvement who sought treatment at our facility 
between January 1, 1988 and April 30, 2006 were 
considered eligible for the study.(1) Nine patients were 
diagnosed, and the following data were obtained 

Table 1 - Demographic data, clinical data and treatment of nine patients with Behcet’s disease-related pulmonary 
involvement.

Lesion
Patient Age (Years) Sex Pulmonary Cutaneous Ocular Neurologic Treatment

1 22 M + + Ch
2 51 M + + Ch
3 25 M + + + + Ch
4 54 M + + Ch
5 25 M + + Cy
6 32 F + + + Ch
7 37 M + + + Ch
8 33 M + + Ch
9 27 F + + MMF

Ch: chlorambucil; Cy: cyclophosphamide; and MMF: mycophenolate mofetil.
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in the present study was 88.8%, compared to only 
45% reported in another study.(6) The good survival 
of our patients was probably due to the immuno-
suppressive therapy administered to all patients 
indiscriminately, as was done in the subgroup of 
patients receiving immunosuppressive therapy in 
another study, in which the two-year survival rate 
was approximately 80%.(6)

The tomographic imaging studies revealed that 
the rate of PAA in the present study was higher than 
that reported in the literature (88% vs. 33.6%).(6) 

Despite the fact that aneurysms are considered to be 
the pulmonary manifestation that has the greatest 
negative impact on survival among patients with 
Behcet’s disease, three-year survival in our sample 
was also better than that described in the litera-
ture (88.8% vs. 45%).(6) The case of patient 6 is of 
note; although the patient presented concomitant 
alveolar hemorrhage and pulmonary embolism 
(Figure 2), favorable evolution was achieved using 
immunosuppression alone (without anticoagula-
tion therapy). After three months, multidetector 
computed tomographic angiography showed 
complete reperfusion of the affected artery, and the 
echocardiogram disclosed no pulmonary hyperten-
sion. This supports the findings of other studies 
suggesting that immunosuppressive therapy might 
control or even revert the prothrombotic state seen 
in Behcet’s disease.(7-9) Another interesting case, 

rhage (with hemoptysis, anemia, diffuse pulmonary 
infiltrate and hypoxemia), confirmed through bron-
choalveolar lavage, in the right lower lung lobe, 
together with pulmonary embolism, which was 
confirmed using multidetector computed tomo-
graphic angiography. After immunosuppressive 
therapy (minus anticoagulants, due to the alveolar 
hemorrhage), the evolution of this patient was favo-
rable (Figure 2). Another intriguing case, patient 9, 
had pulmonary hypertension and PAA. That patient 
was treated with mycophenolate mofetil, silde-
nafil and anticoagulants, after which there was 
improvement in functional class, resolution of cor 
pulmonale, and a significant reduction in PAA, as 
well as a significant reduction in systolic pulmonary 
artery pressure (from 95 to 57 mmHg), as estimated 
using echocardiography (Table 2 and Figure 2).

The survival rate among our patients (one-year, 
three-year and five-year survival) was 88.8%, with a 
mean follow-up period of 6.52 years (Figure 3). The 
only death occurred in the third month of treatment 
and was secondary to massive PAA-related hemop-
tysis (patient 1). It is also interesting to observe the 
high incidence of pulmonary embolism: 3 cases in 
9 patients monitored for 6.52 years, translating to 
an estimated incidence of 5.11 cases/100 patient-
years, which is as high as that seen in antineutrophil 
cytoplasmic antibody-associated vasculitis.(7)

Discussion

The main finding of our study was the good 
survival of our patients with Behcet’s disease-related 
pulmonary involvement. The three-year survival rate 

Table 2 - Tomographic findings in nine patients with 
Behcet’s disease-related pulmonary involvement.

Patient Age
(years)

Sex PAA PE AH PH

1 22 M +
2 51 M +
3 25 M + +
4 54 M +
5 25 M +
6 32 F + +
7 37 M + +
8 33 M +
9 27 F + +

PAA: pulmonary artery aneurysm; PE: pulmonary embolism; 
AH: alveolar hemorrhage; and PH: pulmonary hypertension.

Figure 1 - Patient 4: a) chest X-ray revealing pulmonary 
artery aneurysm; b) chest X-ray showing resolution of 
pulmonary artery aneurysm after immunosuppressive 
therapy.

a b
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patient 9, had Behcet’s disease-related pulmonary 
hypertension, which has rarely been described in the 
literature.(10) To our knowledge, this patient repre-
sents the first case described in the English literature 
(PubMed) in which Behcet’s disease-related pulmo-
nary hypertension presented a good response to 
the treatment with mycophenolate mofetil, silde-
nafil and warfarin, as previously described for other 
rheumatologic diseases.(11-16)

Our study had certain limitations. For instance, 
the retrospective nature of the study might limit 
the strength of our conclusions. However, the main 
limitation was the relatively small sample size, which 
increases the possibility of biases and might have 
influenced our results. However, the subgroup anal-
ysis in the study previously cited corroborates our 
data.(6) In addition, small sample size is a problem 
inherent to studies of rare manifestations of low-
prevalence diseases.(4,5,17,18)

In summary, patients with Behcet’s disease-
related pulmonary involvement can present good 
survival with appropriate immunosuppressive 
therapy. In addition, Behcet’s disease must be 
recalled as a cause of alveolar hemorrhage and 
pulmonary hypertension.

Figure 2 - a) Patient 5: contrast material-enhanced 
computed tomography scan revealing bilateral pulmonary 
artery aneurysms with thrombi; b) patient 9: contrast 
material-enhanced computed tomography scan showing 
pulmonary artery aneurysm (right lung) and enlargement 
of the pulmonary trunk with a maximum diameter of 
34 mm, indicating pulmonary hypertension; c) patient 6: 
high-resolution computed tomography demonstrating 
bilateral ground-glass opacities (consistent with alveolar 
hemorrhage), and pleural-based wedge-shaped pulmonary 
consolidation (consistent with pulmonary infarction due 
to pulmonary embolism).

Figure 3 - Survival of nine patients with Behcet’s 
disease-related pulmonary involvement (one patient was 
censored).
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