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Stage IV marginal zone B-cell lymphomas (MZL) are detected in
more than 25% of lymphoma patients. In this study, we conducted
retrospective analyses of specific cases of stage IV MZL in order to
assess their clinical features, as well as the treatments and progno-
ses of these cases. A total of 94 patients with histological diagno-
sis of stage IV-MZL from 17 different institutions in Korea were
included. Multiple-mucosa-associated lymphoid tissue (MALT)-
organs-involved MZL (M-MZL) was detected in 34 patients (36.2%).
Bone-marrow-involved stage IV MZL (BM-MZL) was detected in 33
patients (35.1%). Median time to progression (TTP) was 2.4 years
(95% CI, 1.9–2.9). Five- and 10-year overall survival rates were
84.5% and 79.8%, respectively. Patients with lymph node involve-
ment in stage IV MZL appeared to have worse prognoses in TTP
(P = 0.015). Thirty-one patients were treated with a regimen
including rituximab (CTx-R[+]), and 31 with a regimen that did not
include rituximab (CTx-R[)]). The CTx-R(+) group showed better
responses than the CTx-R()) group (83.9% versus 54.8%,
P = 0.026). However, no differences in TTP duration were detected
(P = 0.113). Stage IV MZL tend to follow an indolent disease
course. Therefore, lymph node involvement is a more valuable
prognostic factor for TTP. Rituximab appears to contribute to bet-
ter responses, but not in cases of TTP. (Cancer Sci 2010; 101: 2443–
2447)

M arginal zone B-cell lymphoma (MZL) is a distinct
subgroup of non-Hodgkin’s lymphoma (NHL), and is typ-

ically characterized by an indolent clinical course – characterized
by recurrent relapses and a long survival duration.(1–3) Advanced
stage and nodal involvement are generally regarded as the worse
prognostic factors in MZL. Marginal zone B-cell lymphoma of
the mucosa-associated lymphoid tissue (MALT) type has been
shown to be responsible for approximately 7–8% of all NHL. In
Korea, MZL accounts for 17% of all B-cell lymphomas, and is
the second most frequent histological subtype, after diffuse large
B-cell lymphoma.(4)

The cancer staging system is used to decide the treatment
modality, and also used for prognostic predictions. The Ann
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Arbor staging system is commonly used for Hodgkin’s
lymphoma patients. It has also been used for the treatment of
NHL, including MZL.(5,6) The Ann Arbor staging system Stage
IV indicates diffuse or disseminated involvement of one or more
extra-lymphatic organs, including any involvement of the liver
or bone marrow.

Even though the Ann Arbor staging system is broadly used
and no substitute method currently exists, the MZL staging sys-
tem has proven insufficient in terms of treatment selection, and
has also proven difficult to adapt for accurate staging, primarily
as the result of its tendency towards multiple MALT site
involvement.(7–10) Stage IV disease was detected in more than
one-quarter of MZL patients.(2,7–10) According to prior analysis,
in a group of patients with disseminated disease, the presence of
multiple MALT organ localizations without bone marrow or
nodal disease appeared to be associated with better prognoses in
terms of overall survival duration, even though that patient
group was technically categorized as Ann Arbor stage IV
MZL.(7)

However, it is important to note that the comparison group
contained a relatively small number of patients, and that the
treatment modalities were too diverse for accurate evaluation.

The clinical efficacy of rituximab, a chimeric monoclonal
antibody targeted against the B-cell-specific antigen CD20,
has been demonstrated in follicular lymphoma (FL), diffuse
large B-cell lymphoma (DLBCL) and mantle cell lymphoma
(MCL).(11–13) The CD20 antigen is expressed on the surfaces of
neoplastic cells in virtually all MZL; therefore, there is a reason-
able chance that rituximab may be active in advanced stage
MZL. Nevertheless, no information regarding the use of ritux-
imab in these lymphomas is currently available.

Therefore, in the present study, we conducted retrospective
analyses of the clinical features and treatment outcomes of spe-
cific stage IV MZL patients, and identified their clinical courses,
prognoses and the role of rituximab therein.
Cancer Sci | November 2010 | vol. 101 | no. 11 | 2443–2447



Table 1. Patient characteristics

N = 94 %

Gender

Male 60 63.8

Female 34 36.2

Age

Median 59 (12–82)

‡60 45 47.9

<60 49 52.1

LDH (n = 84)†

Normal 53 63.1

‡Normal 31 36.9

Hemoglobin (n = 83)†

‡12 g ⁄ dL 48 57.8

<12 g ⁄ dL 35 42.2

ALC (n = 83)†

‡1.0 · 109 ⁄ L 62 74.7

<1.0 · 109 ⁄ L 21 25.3

PS (ECOG)

0–1 86 91.5

2 8 8.5

B symptom

A 77 81.9

B 17 18.1

IPI (n = 87)†

Low 9 10.6

Low-intermediate 38 43.7

High-intermediate 30 34.5

High 10 11.5

MZLPI

Intermediate 59 62.8

High 35 37.2

†Number of available patient’s data. ALC, absolute lymphocyte count;
IPI, International Prognostic Index; LDH, lactic dehydrogenase; MZLPI,
Marginal Zone B-cell Lymphoma Prognostic Index; PS (ECOG),
performance status (Eastern Cooperative Oncology Group).
Patients and Methods

Patients and data. Eligible patients for this retrospective
analysis were initially diagnosed with MZL in accordance with
REAL ⁄ WHO classification criteria. Unified case report forms
were provided to the participating institutions. The collected
data included age, gender, performance status, Ann Arbor stag-
ing system classification, location of primary involvement, pres-
ence of B symptoms, hemoglobin, hepatitis serology, initial date
of diagnosis and treatment modality used. We also obtained data
regarding the time to relapse, relationship with the primary and
relapsing sites, salvage treatment modality, and response and
survival rates of salvage treatment. The overall response was
defined according to Cheson criteria.(14) Because our study
involved stage IV MZL, all of the patients recruited into this
study had to have been diagnosed as stage IV using the Ann
Arbor staging system.

We subdivided the stage IV cases into three discrete groups:
(i) multiple (‡2)-MALT-organs-involved MZL (M-MZL); (ii)
bone-marrow-involved MZL (BM-MZL); and (iii) liver-
involved MZL (L-MZL). All cases in which multiple lesions
arose in one MALT organ (e.g. multiple nodular lesions in the
lung, both ocular involved lesions, or multiple lesions in the
colon) were excluded from this study.

Retrospective data collection of patients with stage IV-MZL
was approved by the local ethical committee.

Histology. The diagnosis of marginal zone B cell lymphoma
was based on the characteristic histological findings established
in the WHO classifications, as well as the results of immunohis-
tochemical staining for CD20 and CD3. When it proved difficult
to exclude other low-grade B cell lymphomas, immunohisto-
chemical studies for CD5, CD10, CD23, cyclin D1, BCL6 and
Ki-67 were conducted. Because MZL is commonly accompa-
nied by reactive hyperplasia, gene rearrangement studies for the
IgH gene were conducted via PCR analysis in an attempt to
exclude any benign hyperplasias.

Statistical analysis. Categorical variables in the two groups
were compared using v2 tests or Fisher’s exact tests. P-values of
less than 0.05 were considered statistically significant, and all P-
values corresponded to two-sided significance tests. Overall sur-
vival (OS) and time to progression (TTP) were estimated using
the Kaplan–Meier product-limit method. The TTP was calcu-
lated from the date on which treatment began after relapse to the
date on which disease progression was recognized or the date of
the final follow-up visit. The OS was measured from the date of
relapse to the date of death, or the date of the final follow-up
visit. Survival rates were compared for statistical differences
using log-rank analysis, and a Cox regression model was used
for multivariate analysis at a P-value of <0.05 in the univariate
(by log rank test) analysis of OS and TTP. All data were ana-
lyzed with SPSS software (Version 16.0, Chicago, IL, USA).

Results

Initial patient characteristics. Between February 1996 and
June 2009, a total of 94 patients with histological diagnosis of
stage IV MZL from 17 different institutions in Korea were
included. The clinical presentations of the patients initially diag-
nosed with MZL are shown in Table 1.

Sixty males and 34 females were included as participants in
this study. The median patient age was 59 years (range, 12–
82 years). The majority of patients (91.5%) showed good perfor-
mance status (ECOG 0 or 1). B symptoms were noted in 17
patients. Among the available data, 57.8% of patients had hemo-
globin counts above 12 g ⁄ dL, and 74.7% had absolute lympho-
cyte counts (ALC) in excess of 1.0 · 109 ⁄ L. 54.3% of patients
(47 of 84) were assigned to the low or low-intermediate risk
groups in accordance with the International Prognostic Index
2444
(IPI). 62.8% (59 of 94) were in the intermediate-risk group
according to the Marginal Zone Lymphoma Prognostic Index
(MZLPI).(15)

Pattern of stage IV. The patterns of diagnosis of stage IV
MZL are shown in Table 2.

Multiple-MALT organ-involved MZL was detected in 55
patients (58.5%). Among them, 25 patients presented with LN
enlargement. Only nine patients presented without LN enlarge-
ment when multiple-MALT organs were involved. However, the
other 21 patients showed combined BM or liver involvement.
The numbers of involved multiple-MALT organs (two, three or
four) were 38 (69.1%), 13 (23.6%) and four (7.3%), respec-
tively. The most frequent sites of involvement were the gastroin-
testinal tract (45.5%), followed by the lung (40%), Waldeyer’s
ring (27.3%) and tonsil (25.5%).

Bone-marrow-involved stage IV MZL was detected in 33
patients (35.1%), in which nodal involvement without any
MALT organ-involved MZL was noted in 17 patients (18.1%).

In the L-MZL group, there was only one patient with
‘‘Liver + single MALT organ’’ and three with ‘‘Liver + LN
involvement.’’ However, four patients fell into the category
‘‘Liver + Multiple MALT organs + LN’’.

One-quarter of patients (24.5%) fulfilled the multiple criteria
for stage IV.

Response of treatments and efficacy of rituximab. A total of
92 patients were treated, and two were lost to follow up immedi-
ately after diagnosis. Three were observed until progression in
a watchful wait status. The other patients began their initial
treatments within 1 month of tissue diagnosis. Among 89
doi: 10.1111/j.1349-7006.2010.01698.x
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Table 2. Pattern of stage IV marginal zone B-cell lymphoma

N = 94 %

Multiple MALT organs†

Alone 9 9.6

+ LN 25 26.6

BM

+ Single MALT organ‡ ± LN 16 17.0

+ LN 17 18.1

Liver

+ Single MALT organ§ 1 1.1

+ LN 3 3.2

Combined

BM + Multiple MALT organs† ± LN 17 18.1

Liver + Multiple MALT organs† + LN 4 4.3

BM + Liver ± LN 2 2.1

†The most frequent sites of involvement were: gastrointestinal tract,
25 (45.5%); lung, 22 (40%); Waldeyer’s ring, 15 (27.3%); and ocular,
14 (25.5%). ‡Ocular, 5; lung, 4; salivary gland and tonsil, 2; thyroid,
breast and hard palate, 1. §lung, 1. BM, bone marrow; LN, lymph
node; MALT, mucosa-associated lymphoid tissue.

Table 3. Treatment result of stage IV marginal zone B-cell

lymphoma

N = 92† CR (%) PR (%) SD (%) PD (%)

Chemotherapy

Alone 62‡ 30 (50.8) 13 (22.0) 10 (16.9) 6 (10.2)

+ OP 9 7 (77.8) 2 (22.2)

+ RT 8 2 (25.0) 6 (75.0)

+ OP + RT 4 2 (50.0) 1 (25.0) 1 (25.0)

RT 3 3 (100)

OP ± RT 3 3 (100)

Observation 3 3 (100)

†Two patients: follow up lost after diagnosis. ‡Three patients: follow
up lost after chemotherapy without a response evaluation. CR,
complete response; OP, operation; PD, progression of disease; PR,
partial response; RT, radiotherapy; SD, stable disease.

Table 4. Chemotherapy result of stage IV marginal zone B-cell

lymphoma

Rituximab ())

(N = 31)

Rituximab (+)

(N = 31)
P†

Characteristics

Male ⁄ Female 16 ⁄ 15 21 ⁄ 10 0.300

Age <60 ⁄ ‡60 (years) 14 ⁄ 17 17 ⁄ 14 0.612

LN involvement ) ⁄ + 5 ⁄ 26 9 ⁄ 22 0.363

Hb ‡ ⁄ <12 g ⁄ dL 12 ⁄ 16 18 ⁄ 7 0.052

ALC ‡ ⁄ <1.0 · 109 ⁄ L 19 ⁄ 9 20 ⁄ 5 0.365

PS (ECOG) 0–1 ⁄ 2 28 ⁄ 3 28 ⁄ 3 1.000

BM involvement ) ⁄ + 8 ⁄ 23 11 ⁄ 17 0.403

MM-MZL ) ⁄ + 9 ⁄ 22 11 ⁄ 20 0.786

IPI 0–2 ⁄ 3–5 25 ⁄ 13 13 ⁄ 16 0.257

Regimen

CVP 15 23 0.056

CHOP 13 6

Others 3‡ 2§

Median cycle (range) 6 (1–12) 8 (1–9)

Response

CR 11 19 0.026

PR 6 7

SD 7 3

PD 5 1

NE 2 1

†P-value by v2 test. ‡Chloambucil, 1; fludarabine, 2.
§Rituximab monotherapy, 1; Zevalin, 1. Bold values denote statistical
significance. ALC, absolute lymphocyte count; BM, bone marrow;
CHOP, Cyclophosphamide + Doxorubicin + Vincristine + Prednisone;
CR, complete response; CVP, Cyclophosphamide + Vincristine +
Prednisone; Hb, hemoglobin; IPI, International Prognostic Index; LN,
lymph node; (MM)-MZL, (multiple-mucosa-associated lymphoid tissue
(MALT)-organs-involved)-marginal zone B-cell lymphoma; NE, not
evaluable; PD, progression of disease; PR, partial response; PS (ECOG),
Eastern Cooperative Oncology Group Performance Status; SD, stable
disease; )/+, no ⁄ yes.

Fig. 1. Time to progression (TTP) curves according to chemotherapy
with or without rituximab. No statistically significant differences were
detected (2.4 years versus 2.0 years, P = 0.113).
patients, 83 received chemotherapy-based treatments. With the
exception of three patients whose responses were not evaluated,
complete response or partial response was achieved in 63 patients
(75.9%). In the cases of M-MZL involving nearby organs or
operable stage IV MZL, local treatment of radiotherapy or com-
bined operation were conducted in six patients. A complete
response was achieved in all six of these patients (Table 3).

Chemotherapy-only treatment without operation or radiother-
apy was performed in 62 patients.

Thirty-one patients were treated with a regimen including rit-
uximab (CTx-R[+]) and 31 were treated with a regimen that did
not include rituximab (CTx-R[)]). No clinically significant dif-
ferences in the patients’ characteristics were detected (Table 4).
The CTx-R(+) group was composed principally of rituximab-
cyclophosphamide, vincristine, and prednisone (R-CVP) (n =
23) and rituximab-cyclophosphamide, doxorubicin, vincristine,
and prednisone (R-CHOP) (n = 6) cases. The median number
of cycles of CTx-R(+) treatment was eight (range, 1–9 cycles).
Fifteen CVP patients and 13 CHOP patients were in the
CTx-R()) group. The median number of cycles of CTx-R())
treatment was six (range, 1–12 cycles). The CTx-R(+) group
exhibited better responses than the CTx-R()) group (83.9% ver-
sus 54.8%, P = 0.026). Free progression or relapse rates at
1 year from the treatment start date were 94% versus 74%
(P = 0.013). However, no statistically significant differences in
TTP duration were noted between the CTx-R(+) and CTx-R())
groups (2.4 years versus 2.0 years, P = 0.113) (Fig. 1).
Oh et al.
Survival and prognostic factor analyses. Median follow-up
duration was 5.8 years (range, 0.5–22.6 years). Median TTP
was 2.4 years (95% CI, 1.9–2.9 years) (Fig. 2). No statistically
significant differences were noted among the M-MZL, BM-
MZL, L-MZL and combined stage IV MZL groups (P = 0.297).
However, the cases of LN-involved stage IV MZL had a worse
Cancer Sci | November 2010 | vol. 101 | no. 11 | 2445
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Fig. 2. Time to progression (TTP) and overall survival (OS) curves of
stage IV marginal zone B-cell lymphoma. Median TTP was 2.4 years
(95% CI, 1.9–2.9 years). The 5-year and 10-year OS rates were 84.5%
and 79.8%, respectively. NR, did not reach median value.
TTP (P = 0.015, Hazard ratio [95% CI] 2.693 [1.212–5.981])
(Table 5). Cause-specific OS did not reach the median value.
The 5-year and 10-year OS rates were 84.5% and 79.8%, respec-
tively. No tested factor influenced the OS duration.

Discussion

The Ann Arbor staging classification system is commonly used
for the staging of lymphomas.(5) Originally developed for Hodg-
kin’s disease, this staging scheme was later expanded to include
non-Hodgkin’s lymphoma. Stage IV is defined as more than one
extra-lymphatic organ or tissue, or any involvement of the liver
or bone marrow.(6) Staging helps the physician select appropri-
ate treatment options and also facilitates prognosis, or at least
estimates the disease outlook and patient survival.

As shown in previous studies, even though the median
progression-free survival duration of advanced stage or dissemi-
nated MZL patients was around 2–5 years, more than 80% showed
a long duration of survival – a 10-year OS rate.(2,7,10,16) Our data
Table 5. Prognostic factors of stage IV marginal zone B-cell lymphoma

TTP

P-value* Hazard rat

Age ‡60 0.227 1.398 (0.8

Gender : male 0.583 0.853 (0.4

PS (ECOG) ‡ 2 0.722 1.183 (0.4

LDH > Normal 0.252 1.391 (0.7

B symptoms (+) 0.054 1.903 (0.9

Hemoglobin <12 0.146 1.553 (0.8

ALC <1.0 · 109 ⁄ L 0.355 1.359 (0.7

LN involvement (+) 0.015 2.693 (1.2

Multiple MALT organs (+) 0.055 1.746 (0.9

BM (+) 0.929 1.025 (0.5

Liver (+) 0.105 0.423 (0.1

Chemotherapy (+) 0.455 1.477 (0.5

*P-value by Cox regression analysis. Bold values denote statistical significa
dehydrogenase; LN, lymph node; MALT, mucosa-associated lymphoid tissu
Performance Status; TTP, time to progression; (+), yes.
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also demonstrated that stage IV MZL followed an indolent natural
course. Through these surveys, several prognostic factors were
introduced: LN, advanced stage, hemoglobin, b2-microglobulin,
B symptoms, LDH level and performance status.(1,7,15,17,18)

In previous studies, different prognoses were assigned to dif-
fering varieties of stage IV MZL patients. Patients with multi-
ple-MALT-organ-involved MZL without bone marrow or nodal
disease appeared to have better prognoses than those suffering
from nodal or BM-involved stage IV MZLl;(1,7) the prognoses
of the former group were similar to those of stage I or II MZL
patients. Involvement of multiple extranodal sites in MALT
lymphoma appears to be biologically distinct from multiple
extranodal involvement in other lymphoma types, and such
patients may be managed by separately treating each site by
either excision or radiotherapy. By way of contrast, cases with
disseminated nodal involvement appear to behave more like
nodal MZL or disseminated FL.(1,7)

However, in contrast to previous results, our data showed that
LN involvement itself was a poor prognostic factor in stage IV
MZL, regardless of the reasons for stage IV multiple MALT
organs, BM or liver involvement. The BM and liver are classed
as other MALT organs. The reason for the differences between
the two observations remains to be clearly determined. How-
ever, the fact that we excluded multiple-site involvement in a
single MALT organ from our analysis may be relevant in this
regard. In cases of multiple-site involvement in a single MALT
organ, patients can be treated by surgical removal or radiother-
apy, if the sites fall within one radiation field or a surgically fea-
sible distance. Additionally, prior to our study of pulmonary
MZL, no differences were noted in response rate (RR), TTP and
OS, regardless of multiple involvement or single involvement in
both lung fields.(19) Thus, we discussed the issue and elected to
exclude from our data analysis cases of MZL involving multiple
lesions arising in one MALT organ.

In this study, as well as in previous retrospective analyses, the
numbers of M-MZL without LN involvement itself were too
small for a definitive elucidation of the relevant clinical charac-
teristics.(1) This may have led to bias, and possibly to errors.

Although our results will require further confirmation and
explanation in the future, clear differences were noted in the
clinical manifestations and treatment of different variants of
stage IV MZL. Organ distribution of MZL differs profoundly
according to geographic region. Gastrointestinal tract and ocular
adnexa are involved in more than 75% of Korean MZL cases,
with a relatively low incidence of BM involvement (�10%) at
relatively younger ages (median, 49 years old).(2) Conversely, in
a European study, the skin and salivary glands were the most
OS

io (95% CI) P-value* Hazard ratio (95% CI)

12–2.406) 0.607 1.388 (0.398–4.833)

83–1.505) 0.896 1.088 (0.306–3.866)

69–2.983) 0.546 0.044 (0.000–1112.6)

91–2.446) 0.571 1.497 (0.371–6.030)

89–3.659) 0.575 1.580 (0.319–7.836)

57–2.814) 0.148 3.273 (0.656–16.345)

09–2.604) 0.273 2.267 (0.525–9.800)

12–5.981) 0.263 32.070 (0.074–13925)

87–3.088) 0.642 0.745 (0.216–2.577)

99–1.751) 0.848 1.132 (0.319–4.015)

49–1.198) 0.378 0.035 (0.000–60.303)

31–4.112) 0.511 23.6 (0.002–290466)

nce. ALC, absolute lymphocyte count; BM, bone marrow; LDH, lactic
e; OS, overall survival; PS (ECOG), Eastern Cooperative Oncology Group

doi: 10.1111/j.1349-7006.2010.01698.x
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frequently involved sites of MZL, along with a relatively high
incidence of BM involvement (�30%) at ages over 60.(1,3,9) Rit-
uximab may also play a role in these differences. Rituximab was
more frequently used in our study (50% of chemotherapy) than
in previous studies.(20) The poor prognostic effects of BM
involvement might be ameliorated by rituximab treatment.

The clinical efficacy of rituximab, a chimeric monoclonal
antibody targeted toward the B-cell-specific antigen CD20, was
initially demonstrated in cases of FL, but the use of this anti-
body has been extended over the last few years to the majority
of subtypes of B-cell CD20 positive non-Hodgkin’s lymphomas;
this has, thus far, generated some encouraging results. In MZL,
small numbers of case reports have chronicled the use of ritux-
imab as a single agent or phase II trial combination with chemo-
therapeutic regimens.(20–23)

In our data, which were focused on stage IV MZL chemother-
apy, rituximab in combination with chemotherapy resulted in
better responses than conventional chemotherapy alone, as well
as lower relapse or progression rates at 1 year. Similar to prior
case reports and clinical trials with rituximab, rituximab mono-
therapy elicited a good clinical response in the initial treatment,
but this effect did not persist for longer than 12 months.(20)

Therefore, we should consider combinations of rituximab with
conventional chemotherapy and maintenance therapy clinical
trials using non-toxic rituximab monotherapy to extend the
achieved benefits of CTx-R(+), hopefully over several years.

According to the results of our survey, Stage IV MZL tends
to be an indolent disease, characterized by prolonged survival
with frequent relapses. The majority of these cases can be effec-
tively controlled with chemotherapy-based treatments and pro-
longed survival can thereby be achieved. Lymph node
involvement was found to be a more valuable prognostic factor
than M-MZL or BM-MZL ⁄ L-MZL for TTP. Rituximab also
appears to contribute to better responses, but not in TTP.
Oh et al.
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Abbreviations

ALC absolute lymphocyte count
BM bone marrow
CHOP Cyclophosphamide + Doxorubicin + Vincristine +

Prednisone
CR complete response
CVP Cyclophosphamide + Vincristine + Prednisone
Hb hemoglobin
IPI International Prognostic Index
LDH lactic dehydrogenase
LN lymph node
MALT mucosa-associated lymphoid tissue
(MM)-MZL (multiple-mucosa-associated lymphoid tissue (MALT)-

organs-involved)-marginal zone B-cell lymphoma
MZLPI Marginal Zone B-cell Lymphoma Prognostic Index
NE not evaluable
OP operation
OS overall survival
PD progression of disease
PR partial response
PS (ECOG), Eastern Cooperative Oncology Group

Performance Status
RT radiotherapy
SD stable disease
TTP time to progression
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