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Serious bronchopulmonary involvement
due to chronic lymphocytic leukaemia

To the Editor:

Chronic lymphocytic leukaemia (CLL) is the most common type of leukaemia, accounting for 40% of all
cases in individuals >65 years of age. Thoracic complications of CLL can be classified into three groups:
1) infectious complications, which are by far the most frequent and are directly related to the severity of
immunodeficiency secondary either to leukaemia or therapy; 2) pleural effusions that are either in CLL
localisation or related to venous or lymphatic compression caused by a mass or lymph node, and 3) specific
bronchopulmonary involvement secondary to lymphocytic infiltration.

Specific bronchopulmonary involvement due to chronic lymphocytic leukaemia (or pathologic leukaemic
bronchopulmonary infiltration (LBPI)) is rare and there are few reports in the literature. We report the
cases of six patients with CLL and bronchopulmonary leukaemic infiltrates who needed specific treatment
due to the severity of respiratory symptoms.

The patients’ characteristics are summarised in table S1 in the online supplementary material. All patients
gave their written informed consent for inclusion in this report. The six patients were all males. Mean age
was 70 years (range 64—74 years). Patient 1 was a current smoker (40 pack-years) and patients 4 and 6 were
former smokers (10 PA). CLL had been diagnosed in all patients through a combination of blood
hyperlymphocytosis, characteristic lymphocyte morphology and immunophenotyping carried out in the
Haematology Department (Tours university Hospital, Tours, France), an average of 6.2 years previously
(range 3-14 years). At diagnosis, none of the patients presented with respiratory symptoms or computed
tomography (CT) scan abnormalities indicative of LBPI. Patients 1, 2, 4, 5 and 6 had a previous pulmonary
history of infectious pneumonia. Only patient 1 had never received specific CLL treatment. All patients were
considered to have been in CLL remission for a median of 6 months (1 month to 3 years) before the onset
of respiratory symptoms.

At the time of onset of respiratory symptoms, four patients were at Binet stage C. Two patients did not have
lymphocytosis and could be classified as small lymphocytic lymphoma. All patients had progressive
lymphocytosis (four out of six patients) and/or nodal disease (two out of six patients with bilateral axillary and
inguinal lymphadenopathies, and all six patients had mediastinal lymphadenopathies). Median lymphocytosis
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FIGURE 1 High-resolution computed tomography scans of patients with leukaemic bronchopulmonary infiltration
showing the presence of: a) parenchymal condensation in the left lower lobe of patient 4; b) centrilobular micronodules
with “tree-in-bud” pattern in patient 1; c) parenchymal condensation, ground-glass opacities and proximal
bronchiectasis in patient 5; and d) centrilobular micronodules and perivascular ground-glass opacities in patient 6.

was 27.2 x 10° cells-L™ (0.7-127 x 10° cells-L ™). Patient 2 presented with skin involvement and patient 5 with
sinus involvement due to CLL and confirmed by biopsies. All patients had a 1-month history of cough, fever
and dyspnoea despite appropriate polyantibiotic therapy. Physical examination revealed bilateral crackles in
all patients. No patient had received corticosteroid therapy. Patients presented with hypoxaemia on blood gas
with a median arterial oxygen tension of 59 mmHg in ambient air (53-61 mmHg).

A thoracic CT scan revealed multiple bilateral mediastinal lymphadenopathy (n=6), centrilobular
micronodules with a “tree-in-bud” pattern (n=>5), rapid development of bronchectasis within 4 months
(n=1), and ground-glass opacities with centrilobular distribution (n=6) or homogeneous parenchymal
consolidation (n=4) (fig. 1).

Results of repeated bacteriological (on bronchoalveolar lavage and blood samples), mycobacteriological,
virological and mycological tests were negative in five patients. Patient 5 was chronically colonised with
Stenotrophomonas maltophilia.

Bronchoalveolar lavage fluid (BALF) revealed hypercellularity 565000 cellssmL™" (171000 to
15000000 cellssmL™"). Median lymphocytic alveolitis was 52% (2-84%), with CDS8 alveolitis in two
patients. BALF of the six patients showed no contamination with erythrocytes. LBPI was confirmed by
immunohistochemical examination from transbronchial biopsy (patients 3 and 4), bronchial biopsy
(patients 5 and 6) and by flow cytometry from BALF (patients 1, 2, 3 and 4). Histological examination of
bronchial and transbronchial biopsies showed a lymphocytic chorion infiltrate sometimes grouped in
nodules, confirmed by immunohistochemical examination to be B-CLL elements (fig. 2).

Due to LBPI severity, combination chemotherapy for CLL had been proposed for all patients, leading to
clinical and radiological improvement in patients 1, 2, 4 and 6. Patient 3 declined treatment and died
2 months after the diagnosis of LBPI. Cause of death was respiratory failure due to CLL bronchopulmonary
involvement. Patient 5 died 1 month after the diagnosis of LBPI. Cause of death was respiratory failure due
to CLL bronchopulmonary involvement with probable infection with S. maltophilia.

We report the cases of six patients with specific and symptomatic leukaemic bronchopulmonary infiltration.
Respiratory symptoms were predominant in all patients and required specific treatment for CLL.
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FIGURE 2 Bronchial biopsy from patient 5 (a; Haematoxylin-Eosin-Safran stain and x 10 growth). CD3 immunostaining
(d; original magnification x 40) highlights the presence of rare and scattered T-cells, while the abundance of reactive
small B-cells is emphasised by immunostaining for CD20 (b; original magnification x40) and CD5 (c; original
magnification x 40).

As usually described in LBPI, our patients had a nonspecific clinical presentation involving a history of
several weeks of cough, progressive dyspnoea and low-grade fever. According to AHMED et al. [1],
respiratory symptoms of LBPI are rare, accounting for only 2.1% of pulmonary complications in CLL.

The diagnosis of LBPI was based on a battery of tests (CT imaging, BALF, immunophenotyping, efc.).
Infectious causes were firmly ruled out in all patients. Some authors report that there is no correlation
between pulmonary leukaemic infiltrates and the peripheral blood absolute lymphocyte count [2].
However, in the study by HILL et al. [3], there was a trend towards a higher absolute lymphocyte count in
cases of leukaemic pulmonary infiltrates. The radiological appearance of pulmonary leukaemic infiltrates
has been described as nonspecific [2], but mosaic perfusion, expiratory air-trapping and centrilobular
nodules in a tree-in-bud pattern suggest bronchiolar involvement [4-6]. Central bronchiectasis, sometimes
seen in CLL patients, can be the result of repeated infections or of bronchial infiltration by lymphocytes
[7, 8]. Bronchoalveolar lavage is important to exclude other diagnoses in these immunocompromised
patients. It can reveal LBPI, showing lymphocytic alveolitis with a majority of small leukaemic B
lymphocytes in immunophenotyping by flow cytometry. However, bronchoalveolar lavage alone is not
sufficient to detect LBPI [3, 9, 10]. As in two of our patients, ROLLA ef al. [11] reported CD8 alveolitis
without any B leukaemic cells in the bronchoalveolar lavage of 10 patients with CLL.

The diagnosis of LBPI was primarily histological in four of our patients. Autopsy studies of patients with
CLL demonstrate lung involvement in up to 40% of patients, but these patients are usually asymptomatic
[12]. In general, pulmonary biopsies reveal a dense B-CLL infiltrate, usually with a peribronchial and
perivascular distribution [2, 13]. Cases of endobronchial CLL causing bronchial obstruction and atelectasis
have also been reported [7, 8]. A granulomatous reaction in CLL, sometimes necrotic, has previously been
observed without any evidence of infection. Moreover, in a review of 49 lung biopsies from 38 patients with
CLL or small lymphocytic lymphoma and pulmonary opacities on CT scan, HILL et al. [3] found pathologic
leukaemic pulmonary infiltration in seven (18.4%) out of 38 patients. A neutrophilic inflammation was
only found in two cases out of 21 samples analysed. The authors concluded that specific leukaemic
infiltration by CLL is not a nonspecific “passenger effect” secondary to increased permeability due to
ongoing inflammation and host response, but does in fact indicate real extranodal tissue involvement [3].
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Our six patients were severely handicapped by the LBPI; two patients died as a direct result. The respiratory
symptoms and CT opacities of the other four patients improved after antineoplastic therapy. In the study by
HiLw et al. [3], the clinical symptoms of three out of four patients treated with chemotherapy for LBPI
improved [7].

In conclusion, the onset of respiratory symptoms in a patient with CLL should suggest the diagnosis of LBPI
irrespective of the extent of peripheral blood lymphocyte count, and indicates the need for specific treatment.
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