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Abstract Marginal zone lymphomas (MZLs) are rare and

indolent subtypes of non-Hodgkin lymphomas, and their

clinical behaviours are heterogeneous. The aim of this

study was to evaluate the clinical and prognostic charac-

teristics of MZL. In this multicentre retrospective study, we

analyzed demographical, clinical and prognostic features of

64 MZL patients. The median age was 54.0 and 78.1% of

the patients had extra-nodal disease at presentation. Most

of the patients were treated with chemotherapy. The

5 years and 10 years overall survival (OS) rates were

74.5% and 62.1%, respectively. The analysis of factors

associated with OS showed that ECOG performance score

was an important prognostic factor, with 133.0 months

(95% CI 49.3–216.5) versus 18.0 months (95% CI

12.1–23.7) for ECOG 0–1 and 2–3, respectively

(p = 0.011). Prognosis of MZL is favorable and ECOG

performance score was found associated with OS. Further

detailed studies with large patient numbers are needed to

clarify the clinical features and treatment management of

MZLs.
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Introduction

Marginal zone lymphoma (MZL) is a rare subtype of non-

Hodgkin lymphomas (NHLs), accounting for 3–9% of all

NHL cases [1]. It arises from post-germinal center mar-

ginal zone B cells. According to World Health Organiza-

tion classification of lymphoid neoplasms, there are

subtypes of MZL; extranodal MZL of mucosa associated

lymphoid tissue (MALT lymphoma), nodal MZL and

splenic MZL. All subtypes of MZL share morphologic and

immunophenotypical similarities; however molecular and

clinical characteristics differ for each entity [2]. Primary
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splenic and nodal MZLs are rare, each accounting for

approximately less than 2% of the NHLs. The extranodal

MZLs of MALT type represent around 7–8% of the NHL,

including both the common gastrointestinal and the less

usual non-gastrointestinal localizations [3].

MALT lymphoma develops in the lymphoid tissue of

the mucosa or tissue that lines body organs as well as in

body cavities including the gastrointestinal tract, lungs,

eyes, skin, salivary glands, and breast. MZL has usually a

slow-growing, indolent clinical course as opposite to other

lymphoma types and median survival usually exceeds a

decade [4]. However, they can sometimes transform into an

aggressive type of NHL like diffuse large B cell lymphoma

and it is the most important poor prognostic factor of MZL

[5].

The aim of this study was to evaluate the clinical and

prognostic characteristics of MZL.

Materials and Methods

The study was conducted as a multicentre retrospective

study. It was approved by the Institutional Review Board

and conducted according to Helsinki Declaration and good

clinical practice.

Patients with a histopathologically confirmed diagnosis

of Marginal Zone Lymphoma (MZL) were evaluated ret-

rospectively. The final pathological diagnoses of the

patients were made on the basis of morphological (having

small to medium sized lymphocytes surrounding a follicule

and having a plasmacytic differentiation), immunohisto-

chemical (CD20?, CD79?, CD5-, CD10-, CD23-) and

enzyme linked immunosorbent assay (surface IgM? and

IgD-) characteristics, which are useful in the pathological

differential diagnosis of MZL from other hematological

malignancies. Patients who were C 18 years old were

included. We excluded the patients who had a diagnosis of

lymphoma including 2 and more histopathological subtype,

history of other malignancies or inadequate medical

records. The age, gender, sociodemographic data and

comorbidities were recorded. In addition, the primary

location of the disease, laboratory work up at the initial

evaluation (haemoglobin, leucocyte and platelet count,

lactate dehydrogenase, calcium levels), treatment modali-

ties and disease characteristics after recurrence were doc-

umented. The staging of the primary disease was recorded

according to Lugano modification of Ann Arbor staging

system.

Baseline characteristics of the patient group were

described using proportions for dichotomous and categor-

ical variables. The effects of clinical parameters on mDFS

and mOS were investigated by using the log ranks test. The

Kaplan–Meier survival estimates were calculated. A

separate log ranks test was used to identify the independent

effect of parameters on survival. All analyses were per-

formed using SPSS 17.0 for Windows (IBM Corp.,

Armonk, NY). p value of less than 0.05 was considered as

statistically significant.

Results

Sixty-four patients, who had a diagnosis of MZL between

1995 and 2016 were evaluated. The basely characteristics

of the study population were summarized in Table 1. The

median age was 54.0 years (range 24–84 years) and 60.9%

of the patients were male. Twenty-five (39.1%) of the 64

patients had at least one comorbid disease and most of the

patients had 0–1 ECOG performance scores. Extra-nodal

disease was present in 78.1% of the patients and majority

(64.1%) of the patients had stage I-II disease at

Table 1 Characteristics of patients, disease and treatment

Properties N (%)

Age, years, median (range) 54.0 (24–84)

Male 39 (60.9)

Female 25 (39.1)

Smoking history

Active smoker 14 (21.9)

Ex-smoker 8 (12.5)

Non-smoker 42 (65.6)

Comorbidity present 25 (39.1)

Performance score (ECOG)

0–1 55 (85.9)

2–3 9 (14.1)

B symptoms present 11 (17.2)

Tumor location

Nodal 14 (21.9)

Extra-nodal 50 (78.1)

Extranodal-gastric 27 (42.1)

Bone marrow involvement 8 (12.5)

Stage

I 21 (32.8)

II 20 (31.2)

III 12 (18.8)

IV 11 (17.2)

Treatment modalities

Follow-up 1 (1.6)

Chemotherapy 47 (73.4)

Chemoradiotherapy 6 (9.4)

Radiotherapy 7 (10.9)

Other 3 (4.7)
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presentation. While 82.8% of patients had chemotherapy,

only 1 patient was followed without any treatment

modality. The analysis of regimens used showed that the

most commonly used combination was CHOP (cy-

clophosphamide, doxorubicin hydrochloride, vincristine

sulfate, and prednisone) in 46.8% of the patients. The other

regimens were as follows: R-CVP (cyclophosphamide,

vincristine sulfate, and prednisone) in 17.0%, R-CHOP in

12.7%, CVP in 6.3% and monotherapy with Rituximab in

14.8% of the chemo-treated patients.

During follow-up, 12.5% (8/64) of the patients had

recurrence and all the recurrences were detected in the

locoregional lymph nodes of the primary disease. The

median disease free survival (mDFS) was 178 months

(95% CI 143.1–218.8) and 5 year DFS rate was 85.3%.

The median overall survival (mOS) was 187 months

Fig. 1 Disease free survival and overall survival curves of the patients
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(65.0–308.9 months). The 5 year and 10 year OS rates

were 74.5% and 62.1%, respectively. Figure 1 shows DFS

and OS curves of the patients. The analysis of factors

associated with mOS showed that ECOG performance

score was an important prognostic factor, with

133.0 months (95% CI 49.3–216.5) versus 18.0 months

(95% CI 12.1–23.7) for ECOG 0–1 and 2–3, respectively

(p = 0.011). Figure 2 shows OS curves of the patients with

ECOG 0–1 and ECOG 2–3.

Discussion

Marginal zone lymphoma is a rare form of NHL. In a large

patient population study, it was shown that its incidence

was higher in females than in males [4]. With respect to its

subtypes, the median age at diagnosis may vary from 50 to

69 years [6]. Among its subtypes, the most common type

of MZL is MALT lymphoma, which causes approximately

two-thirds of all MZL cases per year. In overall, more than

50% of MZL patients have early stage disease at presen-

tation. MALT lymphoma patients are mostly presented in

stage I disease, but nodal and splenic MZL patients are

mostly presented in stage III or IV disease [4]. In this

study, median age and distribution of stages at diagnosis of

included patients and the percentage of MALT lymphoma

cases were similar with the literature. But in contrast to

above-mentioned study, we found a male predominance.

The MALT lymphoma has been reported most commonly

in stomach. But, several non-gastric sites, such as, con-

junctiva, larynx, salivary gland, thyroid, skin, liver, pros-

tate, lung, breast and kidney have been involved [7]. In

consistent with literature, gastric origin was the most

common source of MALT lymphoma in our study.

Bone marrow involvement can be detected in splenic

MZL, nodal MZL and MALT lymphoma with the ratios

up to 95%, 44% and 20%, respectively [8–10]. On the

other hand, different rates were reported for the presence

of B symptoms in MZL patients, ranging between 8.3%

and 24% [11, 12]. Systemic B symptoms may be

observed in 27% of patients with splenic MZL, 8% of

patients with nodal MZL and 5% of patients with MALT

lymphoma [11]. In our study, bone marrow involvement

was detected in 12.5% of cases. The low percentage in

our study can be explained by the absence of splenic

MZL patients and the predominance of MALT lymphoma

patients in the study. However, B symptoms were present

in 17.2% of patients and this result was consistent with

the literature.

Treatment approaches may differ depending on the stage

and subtype of MZL. Helicobacter pylori (HP) eradication

is recommended to all gastric MALT lymphoma patients,

regardless of stage. For persistent localized disease,

radiotherapy (RT) or rituximab (if RT is contraindicated)

should be added to the HP eradication treatment. In gen-

eral, RT is the preferred treatment option for localized

MZL. For systemic disease, systemic chemotherapy and/or

immunotherapy, rituximab, observation may be

Fig. 2 Overall survival curves of the patients with ECOG 0–1 and ECOG 2–3
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administered. The different aspect of our study is, only 13

(20.3%) of 64 MZL patients had RT. When compared to

current treatment strategies, our cohort have been mostly

treated with chemotherapy. This approach could be

explained by the broad range of the timeline in which the

patients have been treated. In addition, the problems in

approaching to a radiation oncology facility could be an

another reason. Ortega et al. retrospectively evaluated the

impact of upfront chemotherapy and showed an 80% fail-

ure free survival and 100% overall survival. There were no

relapses in the upfront chemotherapy arm [13]. Currently,

the suggested systemic treatment option for MZL is

Rituximab based regimens providing 75% response rate

[14].

The prognosis of MALT lymphoma is better than sple-

nic and nodal MZL. In addition, the gastrointestinal and

pulmonary origins have worse prognosis when compared to

ocular, cutaneous, and endocrine sites [4]. We couldn’t

assess the impact of origin due to the limited number of

patients in our study. When compared to literature data, the

DFS and OS were similar with the previous studies [4]. The

MZL has generally an indolent course with a 5-year pro-

gression free survival (PFS) and OS rates of 74% and 92%,

respectively [15]. We found a 5-year DFS and OS rates of

85.3% and 74.5%, respectively. Table 2 shows a summary

of MZLs from the English language literature. The age,

elevated lactate dehydrogenase (LDH) and high Follicular

Lymphoma International Prognostic Index (FLIPI) scores

Table 2 A summary of Marginal Zone Lymphomas from the English language literature

Studies Number of

patients

MZL

subtype

(%)

Median age

(range)

Gender

(%)

Stage I–II;

III–IV (%)

B

symptoms

(%)

BM

involvement

(%)

Overall

survival

Used treatment

modality (%)

Mazloom

et al. [11]

275 Splenic

(13)

Nodal (10)

MALT

(77)

64 (N/S)

56 (N/S)

59 (N/S)

F (65)

F (63)

F (53)

0; 100

41; 59

58; 42

27

8

5

N/S

N/S

N/S

5-year

93%

5-year

89%

5-year

87%

RT (34.9)

SysT (45.8)

Obs (6.5)

Sx (29)

Other (9.8)

Kang et al.

[17]

40 Splenic

(0)

Nodal (30)

MALT

(70)

56 (29–77) M (60) 0; 100 17 20 3-year

95%

SysT (100)

Olszewski

et al. [4]

15,908 Splenic

(8.2)

Nodal

(29.7)

MALT

(62.1)

68 (56–77) F (54.4) 57.4; 33.6 11.3 N/S 5-year

71.5%

10-year

53.3%

RT (20.8)

SysT (N/S)

Sx (N/S, 51% for

Splenic MZLs)

Heilgeist

et al. [18]

144 Splenic

(11)

Nodal (22)

MALT

(67)

62 (29–88) M (53) 42.3; 57.7 6 N/S 5-year

82%

5-year

89%

5-year

92%

RT (24)

SysT (43.5)

Obs (12)

Sx (19.4)

Other (10.1)

Oh et al.

[19]

45 Splenic

(0)

Nodal (33)

MALT

(67)

54 (33–77) M (71) 0; 100 16 24 3-year

90%

SysT (100)

Present

study

64 Splenic

(0)

Nodal

(21.9)

MALT

(78.1)

54 (24–84) M

(60.9)

64.1; 35.9 17.2 12.5 5-year

74.5%

RT (20.3)

SysT (82.8)

Obs (1.6)

Other (4.7)

BM bone marrow, F female, M male, MALT mucosa-associated lymphoid tissue, MZL marginal zone lymphoma, N/S not specified, Obs
observation, Other antibiotics etc., RT radiotherapy, Sx surgery, SysT systemic treatment (chemotherapy ± immunotherapy)
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were associated with poor PFS and OS [16]. In the study,

the only statistically significant factor for prognosis was

performance score. Having ECOG performance scores of

2–3 was associated with worse OS in comparison to having

ECOG 0–1, with mOS times of 18.0 versus 133.0 months,

respectively (p = 0.011).

The study had some inevitable limitations. It was a

retrospective analysis and there were insufficient numbers

of patients and data for detailed analysis for factors asso-

ciated with DFS and OS. In addition, we couldn’t analyze

the impact of different types of MZL.

In conclusion, MZL has an indolent course and the

prognosis is favorable. Moreover, some patients may live

for many years without progression, even though they did

not receive any treatment for their MZL. Further detailed

studies with large patient numbers are needed and may help

to clarify the clinical features and treatment management

of MZLs.
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