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	 Patient:	 Female, 48
	 Final Diagnosis:	 Primary pulmonary DLBCL
	 Symptoms:	 Cough • weigh loss
	 Medication:	 R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone)
	 Clinical Procedure:	 Bone marrow biopsy • CT-guided lung biopsy
	 Specialty:	 Oncology

	 Objective:	 Rare disease
	 Background:	 Primary pulmonary diffuse large B cell lymphoma (DLBCL) is extremely rare neoplasm representing only 0.5–1% 

of primary pulmonary malignancies. These patients usually have non-specific clinical presentation and radio-
logical findings. Therefore, it is important to increase awareness of this rare disease, as the correct character-
ization of the tumors will have therapeutic and prognostic implications.

	 Case Report:	 We present the case of a middle-aged Hispanic woman with chronic cough and an abnormal chest X-ray reveal-
ing a lung mass, who was found to have primary pulmonary DLBCL. She underwent 6 cycles of R-CHOP (ritux-
imab, cyclophosphamide, doxorubicin, vincristine, and prednisone) therapy and attained complete remission.

	 Conclusions:	 With its non-specific presentation, the diagnosis of primary pulmonary DLBCL is very challenging and often 
leads to misdiagnosis or delayed diagnosis. The pathogenesis of primary pulmonary DLBCL is still poorly under-
stood. The choice of treatment approach should be based on the biological characteristic of the tumor, stage, 
and performance status.
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Background

Primary pulmonary lymphoma is defined as clonal lymphoid in-
filtration of the lung with or without hilar lymph nodes involve-
ment at the time of diagnosis or up to 3 months thereafter [1]. 
It is a rare neoplasm that represents only 0.5–1% of primary 
pulmonary malignancies [2]. Most (70–90%) primary pulmo-
nary lymphomas are low-grade mucosa-associated lymphoid 
tissue (MALT) type, and only about 10% are primary diffuse 
large B cell lymphomas (DLBCL) [3]. Therefore, primary DLBCL 
of the lung is extremely rare. It is generally found in elderly 
or immunosuppressed patients [4,5]. Clinically, these patients 
usually present with non-specific symptoms. Radiologically, it 
is extremely difficult to differentiate from more common lung 
malignancies such as bronchogenic carcinoma. Therefore, it is 
important to increase awareness of this rare disease, as the 
correct characterization of the tumors has therapeutic and 
prognostic implications. We present the case of a middle-aged 

woman with chronic cough and an abnormal chest X-ray re-
vealing a lung mass, who was found to have primary pulmo-
nary DLBCL. We further discuss the current understanding of 
primary pulmonary DLBCL, including possible pathogenesis 
and treatment options.

Case Report

A 48-year old Hispanic woman presented with 2-month his-
tory of non-productive cough, associated with night sweats 
and 10-pound weight loss. She denied any hemoptysis. She 
was an active smoker who had smoked an average of half a 
pack a day for the past 35 years. The physical examination 
was significant for decreased breath sound on the left lower 
base, but the rest of her physical examination was unremark-
able. Laboratory investigation revealed WBC 14.7×109/L, Hb 
11.0 g/dL, LDH 614 IU/L (normal range 313–614 IU/L), normal 
LFT and renal function, and negative HIV results. She under-
went radiological evaluation with chest X-ray, which revealed 
a large left lower lobe infiltrate (Figure 1). This was followed 
by a CT scan of the chest (Figure 2A), which showed a 5.5-cm 
left lower lobe lung mass and narrowing of the left lower lobe 
bronchus suspicious for carcinoma. Considering her symptoms, 
including chronic cough, and significant weight loss, as well 
as respiratory findings and history of smoking, malignancy re-
mained high in the differential diagnosis. To further proceed 
with the diagnosis, she underwent a CT-guided core biopsy of 
a large left lower lobe lung mass. Histopathological staining of 
the tissue revealed proliferation of large cells (Figure 3A, 3B) 
positive for CD20, CD43, Bcl-2, Bcl-6, and MUM-1 (focally) and 
negative for CD10 and Cyclin D1 (Figure 3C–3E). The prolifer-
ation marker, Ki67 (Figure 3F), was highly positive (60%), in-
dicating a high-grade neoplasm. Therefore, it is most consis-
tent with a diagnosis of DLBCL of the lung. The concomitant CT 
scan of the abdomen and pelvis did not show any evidence of Figure 1. CXR shows large left lower lobe infiltrate.

A B

Figure 2. �(A) CT scan of the chest shows a 5.5 cm left lower lobe lung mass and narrowing of the left lower lobe bronchus. (B) Repeat 
CT scan of the chest after 4 cycles of R-CHOP therapy.
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extrathoracic involvement. A positron emission tomography-
computed tomography (PET/CT) scan showed a 6.7×6cm ret-
rocardiac mass in the lower lobe of the left lung, extending 
from left hilar region with SUV of 17.3, as well as diffuse FDG 
uptake throughout the marrow of the axial and proximal ap-
pendicular skeleton. Further bone marrow biopsy revealed no 

lymphoma involvement. Therefore, she was diagnosed with 
DLBCL stage IE. The Revised International Prognostic Index 
(RIPI) score at the time of diagnosis was 0. She was followed 
up in the oncology clinic and finished 6 cycles of R-CHOP (ritux-
imab, cyclophosphamide, doxorubicin, vincristine, and pred-
nisone) therapy. She tolerated the regimen well without any 

Figure 3. �Hematoxylin and eosin staining of the lung biopsy demonstrate diffuse proliferation of large cells at lower power (10×, A) 
and high power (100×, B). Immunohistochemistry staining (C–F) of the lung biopsy shows positive for CD20, Bcl-6, MUM-1, 
and Ki67.
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significant complications and attained complete remission 
as determined by negative PET and CT scans (Figure 2B) per-
formed after the 4th cycle. The patient remains in remission 
both clinically and radiologically 2 years later.

Discussion

Primary pulmonary DLBCL is a rare disease, mostly affecting 
immunocompromised or elderly individuals. It was reported as 
the second most common sub-type of primary pulmonary lym-
phoma, accounting for 11–19% of primary pulmonary lympho-
mas [1]. However, due to its rapid spread into the mediastinum 
and extrathoracic locations, the true incidence of primary DLBCL 
of lung may be underestimated. With its non-specific presen-
tation, the diagnosis of primary pulmonary DLBCL is very chal-
lenging and often leads to misdiagnosis or delayed diagnosis.

The pathogenesis of primary pulmonary DLBCL is still poorly 
understood. Studies have shown that pulmonary DLBCL can 
arise de novo; however, it may more commonly be transformed 
from primary pulmonary marginal zone B cell lymphoma of 
mucosa-associated lymphoid tissue (MALT). MALT lymphoma 
is believed to arise as a result of chronic inflammation of the 
marginal zone B cells of the “bronchial-associated lymphoid 
tissue”. In contrast, pulmonary DLBCL is much more aggres-
sive and tends to manifest with systemic “B” symptoms, in-
cluding loss of more than 10% of body weight over a 6-month 
period [1]. MALT lymphoma is low-grade B cell lymphoma that 
is rarely reported to progress to a high-grade tumor. Almost 
50% of primary pulmonary DLBCLs coexist with pulmonary 
MALT lymphomas. Because of these mixed and transition-
al forms, it has been proposed to progress from pulmonary 
MALT lymphoma to DLBCL of the lungs. In addition, transfor-
mation from MALT lymphoma to DLBCL has also been report-
ed in patients with breast MALT lymphoma [6]. However, due 
to extreme rarity of the disease, very little evidence is avail-
able regarding the mechanism by which pulmonary MALT lym-
phoma progresses to DLBCL. Since gastric MALT lymphoma is 
relatively common, extensive research has been done to in-
vestigate the progression of gastric MALT to aggressive lym-
phomas. Based on the similar heterogeneous feature in gas-
tric and pulmonary MALT lymphoma, one can speculate that 
both entities share some of the common pathways of progres-
sion to a more aggressive form of DLBCL. Studies from gastric 
MALT lymphoma have suggested that high-grade lymphomas 
arise through blastic transformation of a low-grade preexist-
ing component, based on the observations that gastric MALT 
lymphoma is a genetically heterogeneous disease with immu-
nohistochemical evidence of both low- and high-grade clones 
expressing the same class of immunoglobulin light chains with 
identical light chain restriction [7–9]. Regression of low-grade 
gastric MALT lymphoma is very common after eradication of H. 

pylori, but high-grade components may progress [10]. However, 
no particular microorganism has been linked to the develop-
ment of primary MALT lymphoma of the lungs. In addition, 
studies have revealed that up to 60% of gastric MALT lympho-
mas bear chromosomal aberrations t(11;18) translocation, but 
it was not detected in DLBCL [11]. Therefore, t(11;18)-positive 
MALT lymphoma is very unlikely to transform into high-grade 
lymphomas. The fact that t(11;18)-negative cases share cer-
tain aberrations such as 3q26.2-27, 6q23.3-25, 7q31, 11q23-
24, and 18q21 between MALT and DLBCL suggests that this 
group of tumors may eventually progress to DLBCL [11,12]. 
Another gene, c-Myc, has also been reported to predict ag-
gressive transformation [13]. Overexpression of c-Myc can re-
press microRNA-34a, which eventually promotes high-grade 
transformation [14]. Unfortunately, the relationship between 
primary pulmonary MALT lymphoma and primary pulmonary 
DLBCL is less clear and warrants further research.

MALT lymphoma is a very indolent disease and has the poten-
tial for spontaneous regression [3], while DLBCL is much more 
aggressive and need aggressive treatment even in the early 
stage. However, due to its rarity, no randomized clinical trial 
has been performed to establish the optimal treatment op-
tion. Different therapeutic modalities have been used in clini-
cal practice, including watchful waiting, surgery, chemotherapy, 
or chemotherapy followed by radiotherapy [3,15]. The choice 
of treatment approach should be based on the biological char-
acteristic of the tumor, stage, and performance status. Surgery 
may be considered in the localized form of primary pulmonary 
DLBCL [15]. Radiation therapy has a limited role in pulmonary 
DLBCL, probably due to its toxicity in the lungs. Systemic che-
motherapy with CHOP has resulted in significant clinical and 
radiological response in pulmonary DLBCL. The addition of 
rituximab, a monoclonal antibody against CD20 found on the 
surface of B cells, to CHOP has been shown to improve over-
all survival in DLBCL with nodal lymphoma and in some ex-
tranodal types [16,17]. The R-CHOP regimen is considered the 
criterion standard in DLBCL with nodal presentation. In clini-
cal practice, despite lack of solid evidence, R-CHOP has been 
used as the standard therapy in patients with primary pulmo-
nary DLBCL for the past 5 years. However, Aviles et al. [18], 
in an open-label study in 42 patients with primary DLBCL of 
the lungs, failed to show any improvement of outcome with 
the addition of rituximab to CHOP. The authors agreed that a 
controlled clinical trial is the best way to study the efficacy of 
R-CHOP regimen in primary pulmonary DLBCL; however, due 
to its rarity, it is very difficult to recruit a sufficient number of 
patients to achieve any statistical significance. Therefore, they 
recommended that the decision to add rituximab to CHOP in 
the treatment of primary pulmonary DLBCL should be made 
on an individual basis.
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Conclusions

With its non-specific presentation, the diagnosis of primary 
pulmonary DLBCL is very challenging and often leads to mis-
diagnosis or delayed diagnosis. The pathogenesis of primary 
pulmonary DLBCL is still poorly understood. The choice of treat-
ment approach should be based on the biological characteris-
tic of the tumor, stage, and performance status.
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