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ABSTRACT: Because pulmonary B-cell non-Hodgkin's lymphomas are now thought
to arise in bronchial mucosa-associated lymphoid tissue (MALT), 45 patients with
pulmonary B-cell lymphomas were reviewed to look for aetiological factors in the
lung.

It was found that six of the 45 lymphomas arose in patients with systemic auto-
immune disease, which in three patients involved the lung. These three patients all
had cryptogenic fibrosing alveolitis treated with long-term immunosuppressive the-
rapy. Five of the six lymphomas were high grade and one was low grade. 

The association of pulmonary lymphomas with autoimmune interstitial lung dis-
ease is consistent with associations between autoimmune diseases and lymphomas
presenting at other mucosal sites, and lends weight to the hypothesis that forma-
tion of bronchial mucosa-associated lymphoid tissue precedes the development of
lymphoma.
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Although rare, pulmonary B-cell non-Hodgkin's lym-
phomas are well-recognized [1–4], with recent series sug-
gesting that most arise in bronchial mucosa-associated
lymphoid tissue (MALT) [5–9]. Such extranodal lym-
phomas were first described in the stomach [10], and
subsequently at many other mucosal sites.

Gastric lymphomas generally arise in MALT formed
through prolonged Helicobacter pylori infection [11].
MALT is also thought not to be a native constituent of
the human bronchial tree, but to develop in response to
various antigenic stimuli [12–15]. We therefore reviewed
our cases of pulmonary lymphoma to see if there was
any evidence of chronic antigenic stimulus of the pul-
monary MALT preceding the development of lymphoma.

Materials and methods

Forty five extranodal pulmonary B-cell lymphomas were
found in the histopathology files of the Royal Brompton

Hospital. Thirty nine were primary, and six were MALT
lymphomas that developed in the lung after other pre-
sentation at mucosal sites. When the clinical details were
reviewed, it was found that six patients also suffered from
autoimmune disease. Their histology was reviewed using
standard streptavidin-biotin immunohistochemistry with
CD20 (Dako-M755, dilution 1:100) and CD3 (Dako-
A452, dilution 1:50) antibodies to phenotype the lym-
phomas. Predigestion with trypsin was required for the
demonstration of CD3.

Results

The clinical details of the six patients with autoimmune
disorders are presented in table 1. Four were male and two
were female. Investigations on two patients for a mono-
clonal gammopathy and on two patients for serological
evidence of Epstein-Barr virus infection were negative.

Table 1.  –  Clinical features of pulmonary B-cell lymphomas associated with autoimmune diseases

Case           Age                                    Treatment prior to
No.             yrs              Sex                   Previous disease               diagnosis of lymphoma              Survival

1 68 M RA for 5 yrs Steroids Found at autopsy
2 68 M PM/CFA for 17 yrs Steroids Died at one week
3 43 M RA/CFA for 15 yrs Steroids/AZ Found at autopsy
4 60 F Mixed CTD/CFA for 17 yrs Steroids/AZ Died at 6 months
5 57 F RA for 9 yrs Steroids/CP Found at autopsy
6 51  M Sj. for 5 yrs None Died at 4 yrs

RA: rheumatoid arthritis; PM: polymyositis; CFA: cryptogenic fibrosing alveolitis; Sj.: Sjörgen's syndrome; AZ: azathioprine; CP:
cyclophosphamide; CTD: connective tissue disease.
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Three had had interstitial lung disease for 15–17 yrs,
their pulmonary deterioration accelerating terminally over
periods ranging from 18 months to 4 years (fig. 1). These
three patients all had their interstitial lung disease trea-
ted with steroids, with two receiving additional azathio-
prine. Two other patients had also been treated with
steroids, and one of these had also received cyclophos-
phamide, prior to identification of their neoplasia at auto-
psy. These five patients all had high grade lymphomas.
Case No. 6 was diagnosed as having Sjögren's syndrome
5 yrs before developing a low grade lymphoma.

The pathological features of the lymphomas are shown
in table 2. Without an established method of grading pul-
monary B-cell lymphomas, the principles of the updated
Kiel classification were used to subdivide cases into
low and high grade, mirroring the approach used to clas-
sify intestinal lymphomas [16]. Macroscopically, the lym-
phoma was nodular in all six cases, being multifocal in

the three bilateral cases and localized to right upper lobe,
right mid-zone and right lower lobe, respectively, in the
three unilateral cases. On microscopy, the five high grade
cases consisted of sheets of CD20+ (B-cell marker) blast
cells and necrosis, the patients with underlying crypto-
genic fibrosing alveolitis having the characteristic his-
tological features of their interstitial lung disease in areas
spared by lymphoma (fig. 2). The single low grade case
had the characteristic features of a low grade B-cell lym-
phoma of MALT origin. Bronchial MALT in lung unin-
volved by tumour was not seen in any of the six cases.

Three cases were not recognized as having lymphoma
until autopsy. Two of these had microscopic foci of lym-
phoma in other organs on microscopy. Of the two high
grade cases diagnosed in life, both on fibreoptic broncho-
scopic biopsy, one died 2 days after combination che-
motherapy was started (Case No. 2), and the other received
chlorambucil only as her overall physical condition was
considered too poor to withstand aggressive chemothe-
rapy (Case No. 4).

Case No. 6 was treated with steroids and for a short
period with azathioprine after low grade lymphoma was
diagnosed. He died of myocardial infarction 4 yrs later
and autopsy showed that the lymphoma was limited to
lung and salivary gland.

Fig. 1.  –  Section of whole lung at autopsy from a patient with high
grade lymphoma arising on a background of fibrosing alveolitis (note
honeycombing within a shrunken lower lobe).

Table 2.  –  Pathological features of pulmonary B-cell
lymphomas associated with autoimmune diseases

Case   Other sites
No.     Grade*             Site                    involved

1 High Bilateral Liver, adrenal
2 High Bilateral Hilar nodes
3 High Unilateral None
4 High Unilateral Bone marrow
5 High Bilateral Spleen, liver
6 Low Unilateral Salivary gland

*: lymphomas were graded as high or low according to the
updated Kiel classification [16].

a)

b)

Fig. 2.  –  a) A diffuse infiltrate of large pleomorphic lymphoid cells
which stained positively for CD20, indicating a high grade B-cell non-
Hodgkin's lymphoma.  Scale bar = 100 µm. b) Cryptogenic fibrosing
alveolitis from the same patient, with the characteristic histological
features of patchy loss of architecture, bronchiolization of airspaces
and interstitial fibrosis. Scale bar = 1 mm.



Discussion

The majority of B-cell lymphomas of MALT origin
are low grade [6, 8, 9], although high grade tumours pre-
dominated in this particular subgroup. Although high
grade disease usually lacks the histological characteris-
tics of low grade lymphomas of MALT origin, it is well-
documented that transformation between low and high
grade MALT lymphomas occurs and accounts for a sig-
nificant number of high grade tumours at mucosal sites
[6, 8, 9, 17]. No bronchial MALT was seen in lung un-
involved by tumour in the six cases associated with auto-
immune disorders, though this was a retrospective study
and sampling of uninvolved lung was predominantly limi-
ted to areas of interstitial lung disease where fibrosis pre-
dominated.

Although pulmonary lymphoma has occasionally been
reported in association with rheumatoid arthritis [18],
the association with underlying cryptogenic fibrosing al-
veolitis has not previously been documented. These
cases constitute a subgroup of pulmonary B-cell lym-
phomas that have a particularly poor prognosis compa-
red to other series of MALT lymphomas of either low
or high grade [6, 7]. The poor survival of these patients
is, perhaps, due to the combined effects of the tumour
and the underlying lung disease on respiratory func-
tion.

Continuing turnover of lymphoid follicles is thought
to underlie the development of nodal lymphoma in rheu-
matoid disease [19]. Lymphoid interstitial pneumonitis,
another chronic pulmonary manifestation of rheumatoid
and other autoimmune diseases, has also been associa-
ted with immunoblastic malignant transformation in the
lung [20]. Therefore, it is possible that the development
and chronic turnover of bronchial MALT as part of lym-
phoid interstitial pneumonia or cryptogenic fibrosing
alveolitis, both described in patients with autoimmune
diseases [21], may precede the development of these
pulmonary lymphomas. However, in Case No. 6, where
lymphoma was found in the salivary glands at autopsy,
the possibility that it originated at this site and subse-
quently spread to the lungs cannot be excluded.

Rheumatoid disease is associated with an increased risk
of developing lymphoma [18, 19, 22], even in those pati-
ents who are not treated with immunosuppressive the-
rapy [23]. However, immunosuppressive therapy seems
likely to be an additional factor, for lymphomas occa-
sionally regress when immunosuppressive therapy for
autoimmune disease is discontinued [24]. However, one
review on cytotoxic therapy for rheumatoid arthritis and
the subsequent risk of developing lymphoma concluded
that the effects were modest at most [25]. A genetic pre-
disposition has also been suggested as a possible factor
in the development both of lymphoma and rheumatoid
arthritis [26], but as yet there is little evidence to sup-
port this idea.

In summary, some pulmonary lymphomas are associ-
ated with autoimmune disorders, an association already
recognized with lymphomas presenting at several other
mucosal sites [27]. These lymphomas are believed to
arise from bronchial mucosa-associated lymphoid tissue
and its formation and chronic turnover in relation to
autoimmune-associated interstitial lung disease may well
have a role in the development of lymphoma.
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