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Abstract
We present, for the first time to our knowledge, a patient with Systemic Lupus Erythematosus (SLE) with
pulmonary Bronchial-Associated Lymphoid Tissue (BALT) lymphoma, refractory to chemotherapy but after a single
four-week course of rituximab experienced significant regression of pulmonary lesions and remained progressionfree six months post- treatment. This case report demonstrates the promising role for rituximab in refractory BALT
lymphoma.
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His past medical history was notable for SLE, antiphospholipid
syndrome, diabetes mellitus, hypertension and fibromyalgia.

Introduction

Clinical features suggestive of systemic lupus erythmatosus were
mucosal ulceration, arthritis, psychosis, thrombocytopenia and
positive ANA, Anti-Ds DNA. Treatment consisted of prednisolone
(20 mg/day), azathioprine (150 mg/day) and hydroxychloroquine (400
mg/day).

lymphoid tissue (BALT) lymphoma; Rituximab

Marginal zone lymphomas arise from memory B cells in the
marginal zone of lymphoid tissue [1]. Marginal zone lymphoma, a
subtype of Non-Hodgkin’s lymphoma, includes extra nodal marginal
zone B cell lymphoma of the Mucosa Associated Lymphoid Tissue
(MALT) type (MALT-type lymphoma, MALT lymphoma), nodal
marginal zone B cell lymphoma and splenic marginal zone B cell
lymphoma [2].
Extra nodal MALT lymphoma can develop in the setting of
chronic local inflammatory disorders or autoimmune diseases such
as Sjogren Syndrome (SS), rheumatoid arthritis and Systemic Lupus
Erythematosus (SLE) [3,4]. It has been speculated that pulmonary
MALT lymphomas might develop secondary to chronic antigenic
stimulation of the lungs from long-term exposure to smoking,
infections, or autoimmune diseases [5,6].
The optimal management of BALT lymphoma is not well
established. Recommended treatment options range from complete
surgical excision to surgery followed by radiotherapy or chemotherapy
alone but the optimal therapy remains unclear [7-9].
BALT lymphoma cells express CD20 antigen, and therefore, the
use of rituximab may be considered and appears attractive. Few short
series and single case reports showed that rituximab as a single agent
or as an adjunct to other therapy is safe, with significant activity in
untreated or relapsed BALT lymphoma patients [5,10-16].

The patient had worked as a welder and metal worker, but did not
machine hard metals. He has been off work for 3 years due to poor
health. He had smoked one pack of cigarette daily for 15 years and had
quit smoking 3 years ago. On examination, auscultation of the chest
revealed scattered inspiratory crackles. Pulmonary Function Test (PFT)
showed moderate obstruction with mild reduction of Forced Vital
Capacity (FVC) (Table 1). A high resolution CT chest demonstrated
scattered cysts and small bullae in both lungs with mild ground glass
appearance and few bilateral small nodules. The CT chest findings were
consistent with chronic interstitial pneumonitis secondary to SLE. The
patient was admitted to the inpatient unit and treated with a course of
steroids. The course was complicated by another infective pneumonic
episode treated successfully with broad spectrum antibiotics. After
2007/09

2011/08
(pre-RTX)

2011/11
(post-RTX)

FVC (% predicted)

3.3 (75 )

3.3 (75)

3.8 (84)

FEV1 (% predicted)

2.3 (62)

1.7 (47)

2.1 (58)

FEV1/FVC%

70

52

55

Table 1: Pulmonary function results Pre- and Post-rituximab (RTX: rituximab, FVC:
forced vital capacity, FEV1: forced expiratory volume in 1 second).

Here we report a case of a 33 year-old-man SLE and BALT
lymphoma who achieved complete resolution of pulmonary lesions
after four cycles of rituximab treatment.
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A 33 year-old man was referred to respirology in September 2007
for a 2 years history of unexplained exertional dyspnoea and dry
cough. On further enquiry, the patient reported episodic flares of his
symptoms that were thought to be secondary to recurrent pneumonias
and effectively treated with courses of antibiotics and high doses of oral
corticosteroids.
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a few days, the patient improved clinically and discharged home on
prednisone 20 mg/day.
Within one month, the patient was readmitted with progressive
worsening dyspnoea and persistent cough. A repeated CT chest
showed a new infiltrate at the lingula. Lung biopsy revealed aggressive
MALT lymphoma. The recurrent episodes of pneumonia were sequlae
of obstructive aggressive MALT lymphoma causing impaired clearance
of respiratory secretions. Oncologist deferred the chemotherapy as it
would further increase the risk for respiratory infection.
The treatment plan was modified in November 2009, because the
patient continued to experience frequent episodes of chest exacerbations
that required antibacterial courses (approximately two weeks per
month) and bursts of higher doses of prednisone doses. The episodes
were associated with reduction of his Forced Expiratory Volume in one
second (FEV1) from 2.4 L (64%) to 1.8 L (50%). The patient was treated
with chlorambucil for nearly 1 year without significant improvement
in his respiratory symptoms, PFT or CT chest findings.
In August 2011, the patient was admitted to the hospital with right
lung consolidation. His CT chest showed right upper lobe with bilateral
lower lobes peribronchial opacities with scattered nodular infiltrate and
stable bilateral cystic lesions. His Broncho Alveolar Lavage (BAL) was
positive for Pseudomonas aeroginosa and endobronchial biopsy from
the right upper lobe bronchus was suggestive for MALT lymphoma
with positive staining for B-cell marker CD20. In September 2011,
Rituximab was initiated. No side effects including infections were
observed for 6 months after rituximab therapy. After 4 infusions
of Rituximab (375 mg/m2 each), he had dramatic improvement of
shortness of breath, cough and his body pain. Post rituximab CT
chest from October of 2011 showed complete resolution of bilateral
opacities (Figure 1). Post rituximab PFT in November of 2011 showed
significant improvement of his FEV1 which increased from 1.7 L (47%)
to 2.1 L (58%) (Table 1). He had no pulmonary complaints at the time
of his last visit in March of 2012.

Discussion
Primary non-Hodgkin lymphoma of the lung is a rare entity. The
Pre-rituximab

Post-rituximab

a

b

d
c

Figure 1: Chest computed tomography pre-rituximab (A,B) and post-rituximab
(C,D) showed complete resolution of right upper lobe and bilateral lower lobe
nodular opacities.
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most common type of primary pulmonary lymphoma is the extranodal
marginal zone B-cell lymphoma of MALT (mucosa-associated
lymphoma tissue) type, which arises from Bronchus-Associated
Lymphoid Tissue (BALT) [15].
BALT lymphoma represents approximately 70%-90% of all primary
lung lymphomas, 10% of all MALT lymphomas, 4% of extranodal
NHL, and 0.5-1% of primary pulmonary malignancies.
The overall prognosis of BALT lymphoma has constantly
been reported as favourable, with 5-year overall survival is about
80% with different treatment modalities such as surgery, watchful
waiting, radiotherapy, chemotherapy, immunotherapy or chemoimmunotherapy, but the risk of relapse seems to be constant, with
an estimated incidence of 35% at five years [5,7,17]. The risk of NHL
in patients with SLE was found to be increased 3-4 folds compared
to general population. Numerous risk factors were reported, but the
reasons for the association remain largely speculative. Infections,
immunosuppressive and cytotoxic drugs are potential mediators of
an association between SLE and malignancy. In our case, the possible
hypothesis behind BALT lymphoma is the repeated infections
leading to persistent antigen-stimulation, chronic inflammation, and
uncontrolled B-cell proliferation, resulting in development of BALT
lymphoma. Therapy for BALT lymphoma is still debated mainly
because the reported series are small and heterogeneous. The small
incidence and prevalence of the disease make it difficult for large
randomized clinical trials to be conducted [2]. Treatment of BALT
lymphoma includes observation only, surgical resection alone or
combination with chemotherapy or radiotherapy. Surgery serves
both diagnostic and therapeutic purpose and may be the treatment
of choice for localized disease [5]. However, BALT lymphoma is
frequently a multifocal disease where radical resection may not be a
practical solution. For asymptomatic and non-surgical candidates
watchful waiting or single agent chemotherapy could be a reasonable
approach. Radiotherapy or single-agent chemotherapy can be used as
an alternative to surgery or as adjunctive treatment for incompletely
resected disease [5]. Combination chemotherapy (CHOP-containing
regimen: cyclophosphamide, doxorubicin, vincristine, prednisone)
regimen may be considered in symptomatic patients with bulky,
disseminated or recurrent disease [11].
The therapeutic role of rituximab as a single agent for treatment
of BALT lymphoma is not well-established. Different protocols have
been reported in several case reports and case series. Different objective
responses were reported and included stable disease, partial and
complete response.
Our review of the literature identified only 11 patients with BALT
lymphoma who received rituximab therapy as single agent (Table 2); in
9 patients, rituximab was used as first-line monotherapy and 2 patients
were treated with rituximab monotherapy as a second-line therapy,
having failed conventional chemotherapy. The duration of rituximab
therapy was reported in 10 patients. Seven patients were treated with
four doses of rituximab. Rituximab provided good clinical response;
complete response was achieved in 2 patients, partial response in 4 and
1 patient did not progress while on rituximab. Three patients treated
with extended rituximab schedules with a complete response in 2 and
partial response in 1. Our patient, who was chlorambucil resistant,
had marked regression of pulmonary lesions after treatment with 4
cycles of rituximab. The therapy resulted in marked improvement of
disease-related symptoms, PFT, and radiographic findings. To our
knowledge, we present the first case of SLE, with the development
of BALT lymphoma, treated successfully with rituximab. In this
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Author

Patient

Doses

Objective
response

Line

Ahmed et al. [5]

1

4

PR

1st

2

4

PR

1st

3

4

CR

1st

4

4

PR

1st

5

4

SD

1st

Arnaoutakis and Oo [11]

6

4

CR

1st

Chong et al. [13]

7

4

PR

2nd

Seker et al. [14]

8

6

CR

1st

Bilici et al. [15]

9

32

CR

1st

Arkenau et al. [16]

10

36

PR

1st

Solomonov et al. [12]

11

NA

CR

2nd

Stefanovic et al. [10]

Table 2: Response to single-agent rituximab in patients with BALT lymphomas
(PR: Partial Response, CR: Complete Response, SD: Stable Disease, NA: Not
Available).

report, rituximab seems to be a safe and effective treatment for BALT
lymphoma when standard chemotherapy has failed or contraindicated.
Furthermore, it has helped in controlling lupus symptoms. The place
and the duration of treatment of rituximab need to be investigated
more by prospective large studies in the future.
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