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CASE STUDY

T-cell chronic lymphocytic leukaemia with pulmonary
involvement and relapsing BOOP
E. Vaiman*, M. Odeh*, D. Attias**, Y. Ben-Arie***, A. Oliven*
T-cell chronic lymphocytic leukaemia with pulmonary involvement and relapsing BOOP. E
Vaiman, M Odeh, D Attias, Y Ben-Arie, A Oliven. #ERS Journals Ltd 1999.
ABSTRACT: We report on a case of T-cell chronic lymphocytic leukaemia involving
the lung, with clinical, radiological and histological evidence of relapsing bronchiolitis
obliterans-organizing pneumonia in a 70-yr-old female. Pulmonary disease was the
major clinical manifestation of this chronic lymphocytic leukaemia. The first two
episodes of the patient's pulmonary disorder resolved without treatment, and the third
episode was treated with cytotoxic agents as part of the leukaemia treatment regimen.
Two additional episodes of the pulmonary disorder occurred; both responded to
prednisone.
Eur Respir J 1999; 14: 471±474.

Pulmonary involvement in chronic lymphocytic leukaemia
(CLL) is reported to be present at autopsy in up to 40% of
cases [1]. However, clinical symptoms are uncommon, and
significant pulmonary involvement as the major manifestation of CLL has rarely been reported [1±4]. All previously
described cases were associated with B-cell-CLL (B-CLL)
[1±4]. Only one of them was associated with bronchiolar
involvement [2], and no case of bronchiolitis obliteransorganizing pneumonia (BOOP) associated with CLL has
previously been reported. Here, we describe the case of a
patient with a mixed pulmonary involvement of T-cell CLL
(T-CLL) and relapsing BOOP.

Case report
A 70-yr-old female was admitted with a 3-month history of
progressive dyspnoea, particularly on exertion, and a nonproductive cough without fever. In the previous few days,
mild haemoptysis had also developed. Six months previously,
she had been diagnosed as having CLL, on the basis of
marked peripheral lymphocytosis (leukocyte count 16,000
cells.mm-3, 80% lymphocytes) with a characteristic peripheral
blood smear. She had no history of asthma, and was a lifelong
nonsmoker. Her other medical history was unremarkable, except for mild hypertension which was treated with hydrochlorothiazide. Chest radiography before admission was normal,
and the patient was diagnosed by her family physician as
having bronchitis. Treatment with antibiotics, cough mixtures
and bronchodilators by means of inhalers was unsuccessful.
Physical examination showed tachypnoea (28 breaths.
min-1). Her blood pressure was 140/80 mmHg and cardiac
frequency 80 beats.min-1; her body temperature and the results of the throat examination were normal. Lung examination
revealed bilateral diffuse scanty wheezing and bibasilar inspiratory crackles. A few mildly enlarged lymph nodes were
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palpated bilaterally in the neck. The results of the heart and
abdominal examination were normal with no hepatomegaly or
splenomegaly.
The haemoglobin concentration was 12.8 g.dL-1, leukocyte
count 18,000.mm-3 (72% lymphocytes) with no eosinophilia,
platelet count 20,7000.mm-3 and lactate dehydrogenase activity 380 IU.L-1 (normal <240 IU.L-1). The chest radiograph
showed diffuse opacities involving both lungs (fig. 1a). A
computerized tomography scan of the thorax revealed diffuse infiltrates in both lungs, without hilar or mediastinal
lymphadenopathy. Arterial blood gas levels breathing room
air were: arterial oxygen tension (Pa,O2) 7.0 kPa (53 mmHg),
arterial carbon dioxide tension (Pa,CO2) 3.3 kPa (25 mmHg),
and pH 7.37. Pulmonary function tests showed: forced vital
capacity (FVC) 1.45 L (64% of the predicted value), forced
expiratory volume in one second (FEV1) 1.04 L (56% pred),
FEV1/FVC 72%, forced mid-expiratory flow 1.24 L.s-1
(48% pred), residual volume 2.20 L (118% pred) and total
lung capacity 3.65 L (87% pred). There was no improvement
following inhalation of a bronchodilator. Blood and sputum
cultures were negative for bacteria and fungi. Sputum was
also negative for malignant cells and Mycobacterium tuberculosis. Serological tests were negative for viral infection
including human T-cell leukaemia virus-1 and human immunodeficiency virus. Echocardiography showed intact heart
valves and normal ventricular systolic and diastolic functions.
Cervical lymph node biopsy showed diffuse infiltration of
small, well-differentiated T-lymphocytes. Microscopic examination of a bone marrow biopsy specimen showed
extensive infiltration of the bone marrow by T-lymphocytes,
most of them being CD4+ T-lymphocytes. There were also
increased numbers of CD27 and CD3 T-lymphocytes in the
bone marrow. Flow cytometry of bone marrow showed
positive results for CD2, CD3, CD5, CD7 and CD38, and
negative results for CD56, CD16 and CD 11b. Within a few
days, spontaneous improvement in the patient's symptoms
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Fig. 1. ± Chest radiographs showing: diffuse opacities involving both
lungs; and normal lung fields after spontaneous amelioration of the
patient's symptoms.

occurred. The Pa,O2 increased to 11.7 kPa (88 mmHg) and
the lung opacities resolved completely on repeat chest
radiography without any treatment (fig. 1b). The patient was
discharged without a firm diagnosis regarding the pulmonary
opacities, feeling well and with no cough or respiratory
distress.
Three weeks later, the patient was readmitted for recurrent
cough and respiratory distress. Physical examination revealed
findings similar to those seen earlier, and the chest radiograph
again demonstrated bilateral interstitial opacities. Fibreoptic
bronchoscopy showed patent bronchi and no abnormality.
Bronchial brushings and washings were negative for infection
including acid-fast bacilli, fungi and Pneumocystis carinii.
Bronchoalveolar lavage (BAL) was not performed because of
significant respiratory distress during the bronchoscopy.
Microscopic examination of a transbronchial lung biopsy
specimen showed a mild interstitial mononuclear infiltrate,
which was considered nondiagnostic. Once again, the patient's
symptoms and lung opacities on chest radiography resolved
spontaneously within a few days, and she was discharged
without further therapy.
Two months later, the patient was readmitted for recurrent
pulmonary disease. An open lung biopsy was performed.
Histological examination of the lung biopsy specimen showed many foci of fibrosis in the air spaces. There were many
masses and nodules made of elongated fibroblasts; some

showed parallel orientation, embedded in a myxomatous palestaining stroma. Some fibrotic nodules were elongated, some
roundish- and many serpiginous. The masses tended to form
plugs and polyps in the alveolar ducts and spaces, and were
covered by alveolar epithelial cells. In many alveolar spaces,
there were collections of foamy lipid-containing macrophages
(fig. 2). In addition, marked thickening of the alveolar septa
was seen, mainly caused by lymphoplasmocytic infiltration.
The lymphocytes were small and mature, and some of them
were stained for mature T-cell markers (CD3, CD43,
CD45RO). The rest of the lymphocytes were stained for
mature B-cell markers (CD20, CD45RA, CDw75), and the
plasma cells were polyclonal. In certain areas, there was
marked infiltration by T-CLL. The infiltration was in the
alveolar septa and spaces forming large masses (fig. 3). The
malignant lymphocytes had small-to-medium-sized slightly
irregular nuclei and there were also a few blasts. The
leukaemic cells stained for mature T-cell markers. Immunostains for B-cells and terminal deoxynucleotidyl transferase were all negative. In a few areas, the blood vessels
showed extensive leukaemic infiltration. All of the above
findings were consistent with BOOP associated with focal
infiltration by the T-CLL process in lung tissue. The biopsy
specimen was negative for infection including with acid-fast
bacilli and fungi. At that time, the leukocyte count was
69,300.mm-3 (80% lymphocytes), the majority of which
were CD4+ T-lymphocytes.
The patient was treated with cytostatic drugs according to
the (cyclophosphamide, mitozantrone, vincristine, prednisone
(CMVP)) protocol. She underwent eight therapeutic courses
with this protocol, each for 5 days with an interval of 3 weeks
between the courses. Significant clinical improvement occurred within a few days, and on repeat chest radiography, the
lung infiltrates had completely resolved within 2 weeks. Four
months after the last therapeutic course with the CMVP protocol and while the patient was not being treated with chemotherapy or prednisone, an additional mild episode of the
pulmonary infiltrate (presumably BOOP) associated with
mild dyspnoea and cough recurred. This episode responded
within a few days, to prednisone, which was continued for 3
months. Three months later, another similar mild episode
developed, and again responded within a few days to prednisone, which was then continued for 6 months. Over a
subsequent follow-up period of 6 months, no additional
similar episodes were observed.

Fig. 2. ± Photomicrograph showing intra-alveolar fibrotic plugs and
focal alveolar accumulation of foamy macrophages (haematoxylin/eosin
staining). (Internal scale bar=200 mm.)

PULMONARY T-CELL CHRONIC LYMPHOCYTIC LEUKAEMIA AND BOOP

Fig. 3. ± Photomicrograph showing heavy infiltration of leukaemic
lymphocytes in the lung parenchyma. At the top there is a collection of
intra-alveolar foamy cells (haematoxylin/eosin staining). (Internal scale
bar=50 mm.)

Discussion
T-CLL is very uncommon and accounts for ~5% of all
CLL cases and <1% of all chronic lymphoproliferative
diseases [5]. It is distinguished from B-CLL by an aggressive
course, poor response to therapy and shorter survival.
Lymphadenopathy and splenomegaly are uncommon [5].
The immunophenotype is that of mature T-cells, i.e. usually
CD4+ [5], as in our patient.
The presence of pulmonary infiltrates in a patient with CLL
poses a difficult diagnostic problem. It may be due to infection, haemorrhage, oedema or pulmonary infarction [6].
Our patient presented with progressive cough, dyspnoea and
pulmonary infiltrates on her chest radiograph after a short
period of asymptomatic CLL. She had no fever, and her
pulmonary disease did not respond to antibiotics. Blood and
sputum cultures and serological tests were negative for infectious agents, and echocardiography showed normal heart
function. Also, there was no evidence of pulmonary haemorrhage, oedema, or infarction in the lung biopsy specimen.
The patient's initial pulmonary manifestations could have
been due to direct pulmonary involvement by T-CLL, BOOP
or both. The exact pathological diagnosis was only established
after three similar episodes. Inasmuch as the first two episodes
of our patient's respiratory symptoms and associated pulmonary infiltrates resolved spontaneously, and developed again
despite the introduction of steroids and cytotoxic chemotherapy, we believe they were probably related to BOOP because
T-CLL involvement is unlikely to vanish spontaneously.
BOOP associated with lung involvement of B- or T-CLL,
as in the present case, has not previously been reported.
Indeed in our case, the BOOP may have been elicited in some
way by the lung involvement of T-CLL. However, we cannot
rule out idiopathic BOOP, with a chance association with TCLL.
Direct pulmonary involvement of CLL is reported to be
present at autopsy in up to 40% of cases [1]. However, CLL
involvement in the form of significant clinical or radiographic manifestations is very uncommon, and pulmonary involvement as the initial manifestation of CLL has only rarely
been reported [1±4]. Symptoms related to pulmonary involvement of B-CLL may appear 2±8 yrs after the diagnosis of
CLL in patients with minimal peripheral blood smear
abnormalities, as well as in patients in complete remission
[1±4]. In the majority of patients with pulmonary CLL,
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however, the diagnosis is established via open lung biopsy,
as in the present case [1, 2]. Only in a few cases has the
diagnosis been established by means of transbronchial lung
biopsy or bronchoalveolar lavage [1, 3]. Rarely, CLL may
involve the pleura, causing pleural effusion [4]. Most of the
cases previously reported as lung involvement of CLL were
due to B-CLL. One single case of pleural involvement of TCLL and massive pleural effusion without lung involvement
has been described [7].
BOOP is a clinical/pathological entity that may develop in
response to or in association with a huge variety of pulmonary
insults. Clinically, the idiopathic variety of BOOP may
develop with subacute influenza-like symptoms, followed by
cough and progressive dyspnoea [8]. Radiographically, the
disease is characterized by multiple patchy alveolar infiltrates which do not respond well to antibiotics, hypoxaemia
and a restrictive ventilatory defect [8]. The BAL fluid usually shows mixed cellularity, with the most consistent increase being seen in the percentage of lymphocytes, along
with neutrophils and eosinophils in many cases. It also
shows a significant decrease in the ratio of CD4+/CD8+ [9].
Histologically, it is characterized by patchy inflammatory
changes in the bronchi and alveolar lumina and walls, an
interstitial mononuclear cell infiltrate of variable density,
obliteration of the airway lumen by intraluminar polyps of
loose connective tissue containing inflammatory cells and
fibroblasts and patchy areas of organizing pneumonia [10,
11]. Although the majority of BOOP cases are idiopathic, the
syndrome has been described in association with many
different settings, particularly collagen vascular disease [10,
12], and drugs [8]. It has also been described in the context
of resolving infection, organizing diffuse alveolar damage,
hypersensitivity pneumonitis, exposure to toxic fumes, organizing aspiration pneumonia, eosinophilic pneumonia, eosinophilic granuloma, Wegener's granulomatosis and around
other lesions, including abscesses and tumours [13±15].
Three cases of BOOP have previously been reported in
association with malignant lymphoma [16, 17], and a favourable response to steroids was observed in all of them. As
stated above, BOOP has not previously been reported in
association with CLL. It should be noted that BOOP has
been observed in haematology patients in other settings,
mainly following bone marrow transplantation [18±23].
The pathophysiology of BOOP is still unknown. However,
its prognosis is generally good, and response to corticosteroids
is excellent in most cases [8]. A grim prognosis has been
observed in patients with collagen vascular disease [24], in
whom a fulminant course with a fatal outcome has been
reported for some patients [25±31].
In the present case, the patient presented with gradually
worsening pulmonary disease with previously asymptomatic
T-cell chronic lymphocytic leukaemia. A relapsing clinical
and radiographic pattern of bronchiolitis obliterans-organizing
pneumonia was observed during the course of her disease, and
an open lung biopsy confirmed bronchiolitis obliterans-organizing pneumonia and pulmonary T-cell chronic lymphocytic
leukaemia. Recurrent bronchiolitis obliterans-organizing pneumonia may be a pattern of response of the lung to a malignant
lymphocytic infiltrate, especially T-CLL.
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