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Abstract

MALT lymphoma, a low grade B-cell extranodal lymphoma, is the most frequent
subset of primary pulmonary lymphoma. Our objective was to evaluate the initial
extent of disease and to analyze the characteristics and long-term outcome of these
patients.

All chest and pathological departments of teaching hospitals in Paris were contacted
to identify patients with a histological diagnosis of primary pulmonary lymphoma of
the MALT subtype.

Sixty-three cases were identified. The median age was 60 years. Thirty-six percent of
cases had no symptoms at diagnosis. Forty-six percent of patients had at least one
extra-pulmonary location of lymphoma. The estimated 5- and 10-year overall survival
rates were 90% and 72%, respectively. Only two of the nine observed deaths were
related to lymphoma. Age and performance-status were the only 2 adverse
prognostic factors for survival. Extra-pulmonary location of lymphoma was not a
prognostic factor for overall survival nor progression-free survival. Treatment with
cyclophosphamide or anthracyclin was associated with shorter progression-free
survival, when compared to chlorambucil.

The survival data confirm the indolent nature of pulmonary MALT lymphoma. Better
progression-free survival was observed with chlorambucil when compared to
cyclophosphamide or anthracyclin.
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Introduction
Mucosa-associated lymphoid tissue-derived (MALT) lymphoma is the most frequent
subset of primary pulmonary lymphoma. Gastro-intestinal tract involvement is the
most frequent primary location, with lung location representing 15% of cases [1].
Gastric MALT lymphoma is a disseminated disease in less than 25% of cases [2].
The frequency of disseminated disease in pulmonary MALT lymphoma seems to be
higher [1, 3], even if it has not been specifically evaluated.

MALT lymphoma is a low grade B-cell extranodal lymphoma characterized by
a proliferation of clonal marginal zone lymphocytes (MZL) [4, 5] that invade epithelial
structure and form characteristic lymphoepithelial lesions. Numerous evidences
demonstrate that MZL are associated with chronic antigenic stimulation either by
autoantigen or pathogen, leading to the accumulation of lymphoid tissue in involved
organs [6, 7]. Helicobacter pylori (HP) is the best characterized causative pathogen
and is responsible for gastric MALT lymphoma [8]. Other chronic infections seem
associated with MALT-derived lymphoma at other sites, even if their roles in
pathogenesis are not as firmly established as for HP [7]. However, an association
between a specific pathogen and lung MALT lymphoma has never been shown.

Patients with MALT lymphoma have a favorable outcome with a 5-year overall
survival of more than 85%. Survival does not differ between gastro-intestinal and
non-gastrointestinal lymphoma and between localized and disseminated disease [1,
3, 9]. HP eradication leads to the regression of gastric lymphoma in 35 to 75% of
cases [10-12] while the standard of care for other MALT lymphomas has not been
defined.

We therefore undertook this retrospective study to evaluate the initial

dissemination of pulmonary MALT lymphoma and the long-term outcomes for these



patients according to their clinical presentation and treatment. We also evaluated
whether our patients shared some characteristics leading to a common pathogenesis

in pulmonary MALT lymphoma.

Patients and Methods

All chest departments in adult teaching hospitals in Paris were contacted (n=15), in
order to identify patients who had been diagnosed as having pulmonary MALT
lymphoma, between January 1993 and February 2008. Moreover, the pathological
departments attached to each hospital were asked to report their cases of histological
pulmonary MALT lymphoma diagnosed during the same period of time.

Inclusion criteria

To be included in the study, patients had to have an initial pulmonary lesion
assessed by CT scan without extra-pulmonary node involvement or chronic
lymphocytic leukaemia, the diagnosis of MALT being histologically proven according
to the WHO classification [4, 13], on a pathological lung lymphoma specimen.
Exclusion criteria were as follows: 1) presentation of another histological type of
lymphoma, including diffuse large B-cell lymphoma; 2) pulmonary relapse of MALT
lymphoma without any evidence of an initial pulmonary lesion.

The clinical charts of the patients were reviewed by one of us (RB) to check all
the inclusion criteria. Data were collected on a standardized and anonymous
collection form. For this retrospective, observational, non-interventional analysis of
medical records, French law does not require a specific approval of an Internal

Review Board or the consent of patients.



Data collection

The following data were collected at the time of diagnosis: clinical parameters (age,
gender, other diseases, presence of “B“ symptoms, delay between first symptoms
and diagnosis, complete physical examination), Performance Status (PS) evaluated
according to the Eastern Cooperative Oncology Group (ECOG), and biological
parameters (serum lactic dehydrogenase (LDH), serum protein electrophoresis and
blood cell count).

Staging was evaluated by computed tomography (CT) scan of the thorax,
abdomen, and pelvis, endoscopic examination of the gastrointestinal tract with
systematic biopsies including evaluation of HP infection status, and bone marrow
biopsy. All chest CT-scans were analyzed by radiologists attending to the various
chest departments from the teaching hospitals and were reviewed by one of us (RB).
Pulmonary abnormalities were interpreted as previously described [14]. Pathological
reports were centrally reviewed by a pathologist expert in oncology (MA).

Outcome data were collected at 3, 6 and 12 months and every 6 months
thereafter until death or the last scheduled visit. Responses to treatment were based
on the original data recorded by the local physician. Evaluation after treatment was
classified as recommended by the 2007 International Working Group criteria for
malignant lymphoma [15]. Complete remission was defined as the disappearance of
all clinical, biological and morphological evidence of lymphoma. Partial remission was
defined as a decrease in tumor volume higher than 50%, assessed by CT-scan
evaluation. Disease control was defined as the sum of partial and complete
remission. Progression was defined as the appearance of any new lesion or at least
a 50% increase in tumor volume [15]. The transformation of MALT lymphoma to

diffuse large B-cell lymphoma had to be demonstrated histologically, and referred to



the presence of 50% blast cells or the presence of sheets of large cells associated
with high mitotic activity [1]. For statistical analysis, treatments were regrouped as
follows: 1) chlorambucil group : patients treated by chlorambucil-based
chemotherapy (chlorambucil alone or combined with rituximab); 2) cyclophosphamide
group : patients treated by cyclophosphamide-based chemotherapy
(cyclophosphamide alone or combined with vincristine and/or rituximab); 3)
anthracycline/fludarabine group : patients treated by anthracycline- or fludarabin-
based chemotherapy with or without rituximab; 4) local therapy group : patients

treated by surgery or radiotherapy; and 5) abstention.

Statistical analysis

Continuous variables were expressed as the median (range) and compared by the
Mann-Whitney U test. Categorical variables were expressed as counts and
proportions and compared by the Fisher’s exact test. Progression-free survival (PFS)
was defined from diagnosis until lymphoma progression, relapse or death. Overall
survival (OS) was defined as the time from diagnosis (first biopsy) to death or the last
follow-up [15]. Survival was assessed using the Kaplan-Meier estimator. We used the
Cox proportional hazard model to assess the impact of variables on survival, in
univariate and multivariate analysis. For the multivariate model, we considered all
variables significant in the univariate analysis at the 20% level, as well as all
variables known to be clinically relevant (age and PS). All tests were two-sided, with

p<0.05 indicating statistical significance. All the analyses involved use of the software

R (www.r-project.org, Bell Laboratories).



Results

All 15 centers participated in the study. Four of the fifteen centers did not have any
eligible cases. Ninety-six cases of pulmonary lymphoma were reported between
January 1, 1993 and February 1, 2008, of which thirty-three were excluded:
seventeen because of incomplete initial data (histology or initial thorax CT-scan
missing), three because of lack of lung involvement evidenced at initial diagnosis,
and thirteen because of inadequate histology. Sixty-three patients completed the

inclusion criteria and were therefore evaluated.

Clinical characteristics of the population at initial presentation

Table 1 shows the main clinical characteristics of the patients at presentation. Ten
patients had autoimmune disease at diagnosis, including systemic lupus
erythematosus (n=2), rheumatoid arthritis (n=1), Sjogren’s syndrome (n=5), and four
more patients had undifferentiated connective tissue disease close to Sjogren’s
syndrome [16]. None of the evaluated patients were infected by HIV (0/42 tested),
HBV (0/38 tested) or HCV (0/38 tested).

Twenty-three patients (36%) had radiological abnormalities without respiratory
or B symptoms. Dry cough and dyspnea were the most frequent respiratory
symptoms, found in 26 (41%) and 22 (35%) patients, respectively. Nine patients had
prior history of pulmonary infection including tuberculosis in four of them. Weight loss
was observed in eight patients (12%), fever in six (9%) and night sweats in three
(5%). The median duration between the first symptoms (or radiological abnormalities)
and diagnosis was 9.0 months (range: 0.4-229.2). However, the median duration for
diagnosis was significantly longer in patients without symptoms (27.4 months, range:

0.4-229.2) than those with symptoms (4.7 months, range: 0.5-62.2 p=0.001).



Blood cell counts and LDH serum level were available for all patients. Sixteen
patients had cytopenia at diagnosis, including ten with anemia (range: 8.6-11.9 g/dl),
four with thrombocytopenia (range: 131000-149000/ml), and two with mixed
thrombocytopenia and anemia. Two patients had elevated LDH serum levels more
than 2 times the upper limit. Serum protein electrophoresis was available in 62 cases,
of which 20 (32%) showed a monoclonal immunoglobulin, with a median weight of
the monoclonal peak of 4.5 g/l (range: 1-20 g/l). Monoclonal immunoglobulin was
characterized in 19 cases among which there were, 16 kappa and 3 lambda light

chains and 12 mu, 6 gamma and 1 alpha heavy chains, respectively.

Pathological diagnosis of pulmonary MALT lymphoma

Pathological diagnosis of pulmonary MALT lymphoma was obtained by bronchial
biopsies in 19 cases (19/61 performed), transbronchial biopsies in 23 cases (23/26
performed), CT-scan guided percutaneous lung biopsies in 8 cases (8/10 performed),
and surgical biopsy in 18 cases (18/18 performed). Surgical supplementary
specimens were obtained in 9 more cases because of curative surgery (Figure 1).
Finally, a pathological specimen from an extra-thoracic MALT lesion was also
obtained in 26 out of 63 patients (see below).

All pathological samples showed dense proliferation of small lymphocytes
infiltrating the lung and the architecture was deeply reworked in 30 cases. The
characteristic lymphoepithelial lesions containing B cells (CD20 or CD19 expression)
was observed in 61 cases (96%). B cells was confirmed in 27 cases by a negative
CD3 staining and lymphoepithelial lesion was better identified by cytokeratin staining
in 17 cases. The neoplastic cells were morphologically centrocyte-like in 75% of

samples and monocytoid in 25% of samples. Plasma cells were observed in 44% of



cases. Large cells were absent in 42 samples (66%) and less than 20% in the other
samples. Evaluation of monotypic expression was interpretable in 15 cases among
which there were 9 kappa and 5 lambda light chains, 6 mu and 2 gamma heavy
chains, and 1 and 7 uninterpretable results, respectively. When performed CD5
(0/37), CD10 (0/27), CD23 (0/15), IgD (0/10) and CD30 (0/6) staining were always
negative. Expression of bcl2 was performed in 12 cases and positive in 9 (75%).

In this series, EBV expression evaluated by In Situ Hybridization for EBER

was always negative (n=5).

Thoracic and extra-thoracic evaluation

All patients underwent thoracic CT scan among which 33 revealed unilateral disease
involvement (52%), limited to one lobe in 25 cases (39%). There was no topographic
predominance. Mediastinal centrimetric lymph nodes were observed in 10 cases
(16%) and pleural effusion in 7 (11%), respectively. According to CT scan analysis,
53 patients (84%) presented multi-pattern abnormalities, consolidations (n=35, 55%),
nodules (n=35, 55%) and masses (n=34, 54%) being the most frequent patterns.
Fifty-four (86%) patients had airways within the lesions, and the air bronchogramm
seemed to be dilated in 42 of them (77%). Micronodules (22%), ground glass
opacities (27%), septal lines (12%) were less frequent. Of note CT scan pattern was
a solitary pulmonary nodule in only 5 patients (8%).

Twenty-nine patients (46%) had at least one extra-pulmonary location of
lymphoma, which was unique for twenty-two of them (Table 2). An extra-pulmonary
location of lymphoma was observed more frequently in patients with serum
monoclonal immunoglobulin  (14/20) than in patients without monoclonal

immunoglobulin  (14/42, p=0.01). Fifty-seven patients had systematic gastric



endoscopies with histological examination, showing lymphoma involvement in 15
cases (36%). Prevalence of histological HP infection was not significantly different in
cases with gastric involvement (5/15, 33%) than in those without (10/42, 24%, p=0.7).
Fifty-eight patients had bone marrow biopsies, showing lymphoma involvement in 8
cases (14%).

Fifteen patients had a 18F-fluorodeoxyglucose (FDG) PET-scan. A mild
uptake was identifiable in the lung location for 12 (80%) patients. In three patients, no
uptake was identifiable in the place of the lymphoma lesion. The PET-scan identified
an ignored lymphoma location in two patients, which was confirmed by histology

(nodal, n=1 and skin, n=1).

Treatment and outcomes
Treatments and the results of these treatments are summarized in Table 3. Six
patients (9.5%) did not receive any treatment. Twenty patients were treated only by
local therapy (32%) (surgical resection, n=19; radiotherapy, n=1) and thirty-seven
(58.5%) only by chemotherapy. Anthracyclin based-chemotherapy was administered
for almost 5 months, cyclophosphamide and chlorambucil for almost 15 months. The
disease control rate was significantly better in patients from the chlorambucil group
compared to those from the cyclophosphasmide group (p=0.02 vs. chlorambucil), but
not significantly different to those from the anthracyclin/fludarabin group (p=0.07 vs.
chlorambucil).

With a median follow-up for patients of 47 months (1-192), the estimated 5-
and 10-years PFS rates were 51% and 36%, respectively (Figure 2). Proportion of
patients with relapse and/or progression by treatment groups are shown in Table 4. It

occurred in a known primary involved site in 16 cases (66%) and in a new site in 7

10



cases (33%). Factors associated with an increased probability of shorter PFS are
shown in Table 4. The presence of mediastinal adenopathy was associated with a
higher probability of shorter PFS in the univariate analysis (HR=3.5, 95% confidence
interval (95%Cl):[1.3-9], p=0.01), but was not confirmed in multivariate analysis
(p=0.99). Patients from the cyclophosphamide group (HR=6.1, 95%CI:[2-18.6],
p=0.001) and the anthracyclin/fludarabin group (HR=4.4, [95% CI:1.3-15.0], p=0.02)
had a higher probability of relapse than those from the chlorambucil group (HR=1).
Multivariate Cox analysis confirmed that treatments by non-chlorambucil
chemotherapy were independent factors associated with shorter PFS (Table 4).
Neither age, sex, PS, extra-pulmonary nor medullar location, nor a delay of diagnosis
were predictors of PFS.

The median PFS was not achieved in the abstention and local therapy groups
with a median of follow-up of 12.5 and 68.2 months, respectively. The median PFS
was 8.2 years in the chlorambucil group while it was only 0.7 years in both
cyclophosphamide (HR=6.1, 95%CI:[2-18.6] p=0.001) and fludarabin/anthracyclin
(HR=4.4, 95%CI:[1.3-15.0] p=0.02) groups, respectively (Table 3).

Death occurred in nine patients but was related to diffuse large B-cell
lymphoma transformation of MALT in only two cases. However, it is noteworthy that
four of the seven lymphoma-unrelated deaths were due to secondary solid tumors
(urinary bladder, kidney, gastric, and colonic). The estimated 5- and 10-year overall
survival rates were 90% and 72%, respectively (Figure 3). Age>60 year-old
(HR=12.5, 95%CI:[1.5-104.0]) and PS (PS 2 and 3, HR=38.6, 95%CI:[4-374]) were
the only two variables associated with shorter survival in the univariate analysis
(Table 5). Overall survival was not statistically modified by extra-pulmonary location

or the type of treatment (Table 5). Multivariate Cox analysis (including age, PS and
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extra-pulmonary location) confirmed that age>60 year-old and PS were
independently associated with shorter overall survival (p=0.01 and p=0.02,

respectively).

Discussion

This study describes the largest clinical series of pathologically proven
pulmonary MALT lymphoma, the most frequent type of non-Hodgkin lymphoma
involving the lung. Comparatively to older series [17, 18], most of our patients
(71.4%) were diagnosed by a minimal invasive procedure including fiberoptic
bronchoscopy bronchial, and transbronchial biopsies and CT-scan guided
percutaneaous transthoracic biopsies. This minimal diagnosis approach seems
justified as most patients had multi-lobar (61%) or disseminated disease (44%) and
an excellent prognosis whatever the therapeutic strategy including abstention,
surgery or single agent chemotherapy (see below). Furthermore, it has been
facilitated by the use of new biomarkers including anti-cytokeratin antibody to identify
lymphoepithelial lesions and CD20/CD19 and CD5 antibodies to identify marginal
zone B-cell that may be done on paraffin-embedded tissue specimens [19]. Indeed in
the present series, almost all pathological reports showed lymphoepithelial lesion
containing dense proliferation of B-cells. The neoplastic cells were morphologically
described as centrocyte-like or monocytoid aspect in almost all cases and large cells
were either absent or less than 20%. Plasma cells were also found in 44% of cases.

In this study population of 63 patients, 44% of patients had a disseminated
disease at diagnosis, which appears greater than the 10% to 34% previously
observed in non-gastric MALT lymphoma [1, 3, 20]. By contrast, gastric MALT

lymphoma seems a confined disease in approximately 90% of patients [2]. According
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to Isaacson, the MALT concept relies on a particular behavior [5] in which
dissemination occurs late and after many local relapses. Indeed, the great incidence
of disseminated disease in MALT lymphoma of the lung could be explained by the
long delay in diagnosis, which can reach more than 25 months in clinically
asymptomatic patients.

There is still a controversy about the utility of the PET-scan in evaluating
dissemination in MALT lymphoma. MALT lymphoma with indolent growth was
expected to have little FDG uptake. In this series, the FDG-PET-scan was positive in
12 of 15 patients with lung location, 2 of 4 with gastric location, and 0 of 2 with
medullar location, suggesting that FDG uptake might be site-specific [18]. Indeed, its
sensitivity has been reported between 50-89% [21, 22] and 83%-100% [18] for
stomach and lung involvement, respectively. However, the PET-scan also detected
unsuspected extra-pulmonary lymphoma lesions in 2 patients (nodal and cutaneous).
Altogether, these findings suggest the need for prospective evaluation of PET-scan
for the initial staging and medical management of pulmonary MALT lymphoma.

Marginal zone Iymphoma is considered as a model of antigen-driven
lymphoma either by auto-antigen or by microbial pathogen [7]. The risk of developing
lymphoma is estimated to be from 6.6 to 44 times higher in Sjogren’s syndrome
compared to the normal population [23, 24], with marginal zone lymphoma being the
most frequent histological subtype of lymphoma [6, 24]. In this series, ten patients
had an auto-immune disease, confirming the frequent association between these two
disorders [6]. Chronic infections also seem responsible for site-specific marginal zone
lymphomas, such as with HP for stomach, Campylobacter jejuni for small intestine,
Borrelia burgdorferi for skin, Chlamydiae psittaci for ocular adnexa, and hepatitis C

virus (HCV) for spleen. Moreover, other infections, i.e. Mycobacterium tuberculosis
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[25], EBV [26], and HHVS8 [27], are involved in high grade lymphoma with primary
thoracic location. However, none of our cases were associated with HIV, hepatitis B
virus or HCV infection, and only a few of them had a prior pulmonary infection,
including tuberculosis sequel. Prevalence of HP infection was not significantly
different in patients with gastric involvement (33%) compared to those without (24%).
As the prevalence of HP infection in the general population is only 18% [28], we
cannot definitively exclude that few of our patients had HP-driven primary gastric
MALT lymphoma with secondary pulmonary dissemination. In this series, histological
examination revealed absence of EBV, for every patient tested. This result is in
accordance with previously published series of gastric MALT lymphoma showing the
absence of an association with EBV, in the absence of a large B-cell lymphoma
component [29]. At the present time, pulmonary MALT remains orphaned from a
specific driving pathogen or perhaps does not depend on chronic infection to
maintain lymphomagenesis.

Although a recent series of MALT lymphoma among which only 10 cases with
lung location has suggested a lower overall survival in this setting [30] the present
series confirms the favorable course of pulmonary MALT lymphoma, with an
estimated 72% 10-year survival [1, 17]. Since only two of the nine deaths were
related to lymphoma, only age and ECOG status were associated with poor outcome.
Indeed, none of the lymphoma characteristics were associated with worse survival.
PFS, reflecting tumor growth in indolent disease, is probably more useful to predict
treatment efficacy than OS [15]. The 10-year PFS was estimated at 36%, and the
factors associated with shorter PFS were mediastinal adenopathy and chemotherapy
containing anthracyclin or cyclophosphamide. The mediastinal adenopathy

designation in our patients could confer a behavior closer to nodal MZL rather than
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MALT lymphoma, in accordance with a previous report [31]. Although, there are
conflicting results regarding the influence of dissemination on survival [1, 32] an
extra-pulmonary location was not associated with a shorter PFS or OS in this series.
Indeed, the impact of extensive evaluation at diagnosis including bone marrow
biopsy and endoscopic examination of the gastrointestinal tract should be better
evaluated in patients that cannot be cured by local therapy.

Two previous large retrospectives studies did not show evidence of different
outcomes between patients receiving different treatment modalities, i.e. local therapy,
chemotherapy or combined therapy [33, 34]. ESMO guidelines for gastric non-HP
MALT lymphoma recommend treatment with radiotherapy for localized lymphoma
and chemotherapy using an alkylating agent (chlorambucil, cyclophosphamide) or
purin analogs (fludarabine, cladribine) with or without the anti-CD20 monoclonal
antibody, rituximab [35], for disseminated lymphoma. In the present series, patients
treated by anthracyclin had worse PFS. However, anthracyclin based-chemotherapy
was administered for almost 5 months, while MALT lymphoma with indolent growth
may need a maintenance therapy as recently suggested with rituximab [36]. This
treatment regimen reflects that 3 patients were treated in 1993 during a period when
anthracyclines were recommended [1, 37]. Other patients from the group anthracyclin
based-chemotherapy were treated since 2000. Therapy was chosen by local
physician not always in accordance with newer recommendations.
Cyclophosphamide resulted in a lower disease control rate than chlorambucil (70 vs.
87%, p=0.02), while both drugs were administered for a similar prolonged duration of
almost 15 months. This was corroborated by the lower PFS observed in patients
receiving cyclophosphamide-based chemotherapy. For five of the six patients without

initial treatment, abstention was chosen because of a limited disease without possible
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curative radiotherapy. None of these patients presented progression during the
median follow-up of 12.5 months, confirming the feasibility of the previously published
watch-and-wait policy [38]. Since our study is retrospective and multicentric,
conclusions about treatment should be made with caution, however almost half of the
patients (46%) were treated in the same hospital.

This series confirms the disseminated but indolent nature of pulmonary MALT
lymphoma and supports the therapeutic recommendation of chlorambucil
chemotherapy for disseminated lymphoma. Prospective studies should be done to
confirm that chlorambucil is the best first-line therapy and to determine its place in the
new therapeutic arsenal including rituximab, fludarabin, cladribin and bortezomib.
Further works (i.e. FISH analysis for API2-MALT1 translocation [39] and universal
16S ribosomal RNA PCR for microbial infection) are in progress to better understand
pulmonary MALT lymphomagenesis, which will hopefully lead to improvements in the

therapeutic strategy.
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Figure legends

Figure 1: Strategy for pathological diagnosis in pulmonary MALT lymphoma. Sixty-
three patients were referred for diagnosis of pulmonary opacity(ies). Sixty-one had
bronchial biopsies during fiberoptic bronchoscopy among wich transbronchial
biopsies were performed in the same procedure in 26 cases (42.6%). In a second
step, 10 patients had CT scan guide percutaneous transparietal biopsies. One
supplementary patient had CT scan biopsies, whereas re-reading of the bronchial
biopsy revealed MALT lymphoma. In a third step, the diagnosis was made by open

lung biopsy in 18 patients.

| 63 patients with pulmonary opacity(ies) |

‘ 2 positives open lung biopsies

14 no other histology |/ l \ ‘ 1 positive percutaneous biopsy ‘

| &1 bronchial biopsies

| 4 positives transbronchial biopsies ‘

‘ 22 transbronchial biopsies | ‘ 8 percutaneaus biopsies ‘ ‘ 12 positives open lung biopsies
19 positives no other 3 negatives T positives no other 1 negative, open lung biopsy
histology / \ histology positive
1 negative percutaneaus ‘ 2 positives open lung biopsies
biopsy

l

1 positive open lung biopsies ‘

Figure 2: Kaplan-Meier estimate of the progression-free survival of 63 patients with
pulmonary MALT lymphoma. Dotted lines indicate the 95% CI. The estimated PFS

was 36% [19%-52%] at 10 years.
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Figure 3: Kaplan-Meier estimate of the overall survival of 63 patients with pulmonary
MALT lymphoma. Dotted lines indicate the 95% CI. The estimated overall survival of

patients was 72% [50-86] at 10 years.
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Table 1. Main clinical and biological characteristics of the 63 patients

Characteristics Value
Age (range) 60 (24-83)
Female sex 29 (47)
Active or former tobacco use 24 (37)
Respiratory tract infection 6 (9)

including tuberculosis 4 (6)
Autoimmune background 10 (16)
Respiratory symptoms 37 (58)
B symptoms 14 (22)
Cytopenia 12 (19)
LDH level more than 2 times the upper 2 (3)
limit

Data are reported as N (%) or median (range). B symptoms
include weight loss, fever and night sweats.
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Table 2. Staging of the 63 patients with pulmonary MALT lymphoma

N (%)
Pulmonary CT scan evaluation®
Unilateral 33 (52)
- one lobe 25 (39)
Mediastinal adenopathy 10 (16)
Pleural effusion 7 (11)
Extra-pulmonary evaluation**
Total 29 (46)
Mucosal site 19 (30)
- stomach 15 (19)
- skin 2 (3)
- bowel 2 (3)
- conjunctiva 1(1.5)
- cavum 1(1.5)
- parotid 1(1.5)
Lymphoid organs 14 (22)
- bone marrow 8 (13)
- nodal 4 (6)
- spleen 4 (6)

The sum of each location is higher than the total
because 7 patients had more than one extra-
pulmonary location.

*Mediastinal adenopathy or pleural effusion were
assessed by CT scan, and not histologically proven.
**Except for spleen, all extra-pulmonary locations of
MALT were histologically proven.
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Table 3. Remission and outcome according to type of therapy

Relapse or

PFS

Treatment group N (%) ,\IID %,E) I,:\)le(f/?; Progr(eo/stjion il::l?,i:r; 3-yoza[rC FI’]FS
Abstention 6 (9) 0 (0) 1(16) 0(0) NA 66 [0-94]
Local therapy* 20 (32)*° | 20 (100) 1(5) 7 (35) NA 83 [65-94]
Clorambucil* 19 (30) 17 (87) 2 (10) 3 (15) 8.2 75 [41-91]
Cyclophosphamide* 10 (16) 7 (70) 2 (20) 8 (80) 0.7 40 [12-67]
Anthracyclin/Fludarabin* 8 (13)° 8 (100) 3 (37) 6 (75) 0.7 25 [0-63]

***All treatment groups were compared to chlorambucil *Treatment groups are
defined in the Methods section. *Only one patient was treated by radiotherapy
without relapse. *One patient received chlorambucil adjuvant therapy after surgery. *
One patient received Fludarabin in combination with rituximab. DCR: disease control
rate; PFS: progression-free survival; NA: not achieved. Cl 95% confidence interval.
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Table 4. Hazard ratio for progression-free survival

Univariate analysis Multivariate analysis
Hazardratio[Cl] P Hazardratio[CI] P
Age >60 1.0 [0.5-2.2] 0.9 0.8 [0.3-1.7] 0.52
Male sex 0.7 [0.3-1.5] 0.3
ECOG
0 1 1
1 2.0 [0.8-5.0] 0.1 1.9 [0.7-5.1] 0.22
2-3 1.99 [0.8-5] 0.1 3.0 [1.0-9.5] 0.05
Diagnosis delay (per 1 month 1.0 [0.99-1.01] 0.8
increase)
Extra-pulmonary location 1.4 [0.7-3.0] 0.4 0.9 [0.4-2.2] 0.86
Gastric 1.3 [0.6-3.0] 0.6
Nodal 0.7 [0.1-5.1] 0.7
Medullar 1.1 [0.3-3.7] 0.9
Pulmonary extension
Mediastinal adenopathy 3.5 [1.3-9.0] 0.01 1.0 [0.3-3.3] 0.99
Bilateral involvement 1.8 [0.9-3.9] 0.6
Pleural effusion 1.7 [0.6-4.9] 0.7
Treatment
Chlorambucil * 1 1
Cyclophosphamide based 6.1 [2-18.6] 0.001 6.1 [1.6-23.7] 0.01
Chemotherapy *

Anthracyclin  or Fludarabin 4.4 [1.3-15.0] 0.02 49 [1.3-17.6] 0.02
based Chemotherapy *

Local therapy * 1

Abstention * 1

[0.3-3.8] 0.96

[0.332] 09 1.1
1.2 [0.1-11] 0.84

0
2 [0.1-10.1] 0.8

All treatment groups were compared to chlorambucil. Multivariate Cox analysis
was performed using significant clinical variables.

Cl: 95% confidence interval. *Treatment groups are defined in the Methods
section.
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Table 5. Hazard ratio for overall survival

Univariate analysis

Hazard ratio [Cl]

P

Age >60
Male sex
ECOG
0
1
2-3
Diagnosis delay (per
month increase)
Extra-pulmonary location
Gastric
Nodal
Medullar
Pulmonary extension
Mediastinal adenopathy
Bilateral involvement
Pleural effusion
Treatment
Chlorambucil *

Cyclophosphamide based

Chemotherapy *

Anthracyclin or Fludarabin

based
Chemotherapy *
Local therapy *
Abstention *

12.5
0.7

1
20.3
38.6
1.0

0.2
4.6

[1.5-104.0]
[0.2-2.5]

[2.1-190.4]
[4-374]
[0.99-1.02]

[0.6-8.4]

[0.4-7.8]
[0.6-58.8]

[0.2-17.7]
[0.4-6.4]
[0.9-30.6]
[0.1- 6.6]
[0.4-6]

[0.02-2.7]
[0.4-54]

0.02
0.5

0.008
0.002
0.8

0.2
04

0.1
0.52**

0.9

0.3

0.2
0.2

*Treatment groups are defined in the Methods section. All treatment groups
were compared to chlorambucil.
** By log-rank test, because no death was observed in case of medullar location, the
hazard ratio cannot be estimated.
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