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Key Points

• Patients with MZL who
had M-protein at
diagnosis had inferior
PFS compared with
those with no
M-protein.

• MZLs producing
M-protein at diagnosis
have a higher risk of
histologic
transformation.
010133-m
ain.pdf by guest on 16 M

ay 2024
Given the paucity of data surrounding the prognostic relevance of monoclonal paraprotein

(M-protein) in marginal zone lymphoma (MZL), we sought to evaluate the impact of

detecting M-protein at diagnosis on outcomes in patients with MZL in a large retrospective

cohort. The study included 547 patients receiving first-line therapy for MZL. M-protein was

detectable at diagnosis in 173 (32%) patients. There was no significant difference in the time

from diagnosis to initiation of any therapy (systemic and local) between the M-protein and

no M-protein groups. Patients with M-protein at diagnosis had significantly inferior

progression-free survival (PFS) compared with those without M-protein at diagnosis. After

adjusting for factors associated with inferior PFS in univariate models, presence of

M-protein remained significantly associated with inferior PFS (hazard ratio, 1.74; 95%

confidence interval, 1.20-2.54; P = .004). We observed no significant difference in the PFS

based on the type or quantity of M-protein at diagnosis. There were differential outcomes in

PFS based on the first-line therapy in patients with M-protein at diagnosis, in that, those

receiving immunochemotherapy had better outcomes compared with those receiving

rituximab monotherapy. The cumulative incidence of relapse in stage 1 disease among the

recipients of local therapy was higher in the presence of M-protein; however, this did not

reach statistical significance. We found that M-protein at diagnosis was associated with a

higher risk of histologic transformation. Because the PFS difference related to presence of

M-protein was not observed in patients receiving bendamustine and rituximab,

immunochemotherapy may be a preferred approach over rituximab monotherapy in this

group and needs to be explored further.
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Introduction

Marginal zone lymphomas (MZL) are a group of indolent B-cell non-
Hodgkin lymphomas1-3 that are classified into 3 specific subtypes:
extranodal MZL of mucosa-associated lymphoid tissue (EMZL or
MALT lymphoma), splenic MZL (SMZL), and nodal MZL (NMZL).4

MZLs are characterized, in some cases, by plasmacytic differenti-
ation,5-7 even though their cellular origin and clinical behavior are
very diverse.8 They can contain admixed monotypic plasmacytes,
sometimes loaded with immunoglobulin inclusions or globules.4 Up
to 25% of SMZL,9,10 35% of EMZL/MALT,11,12 and an unspecified
proportion of NMZL produce a monoclonal paraprotein (M-protein)
of any class, such as immunoglobulin G (IgG), IgM, and IgA. In fact,
these lymphomas frequently may be diagnosed during evaluation of
monoclonal gammopathy of undetermined significance. However,
previous studies examining patients with MZL producing M-protein
were small, precluding a detailed analysis. In addition, there are
limited data on why MZL tumors produce M-protein whereas others
do not and whether this feature has any prognostic significance.
Given the paucity of data surrounding the relevance of M-protein in
MZL, we sought to evaluate the impact of M-protein at diagnosis on
outcomes in patients with MZL in a large cohort from the United
States.

Patients and methods

Study design

This multicenter, retrospective cohort study included adult patients
(≥18 years) with MZL diagnosed between 2010 and 2020 at 11
US medical centers. The study was approved by the institutional
review boards of all participating sites and was conducted in
compliance with the Declaration of Helsinki. To be eligible for
analysis, patients must have information on M-protein at diagnosis.
The presence of M-protein was ascertained at any time before the
start of first-line therapy from serum protein electrophoresis
(SPEP), immunofixation (SIFE), or an abnormal free kappa-to-
lambda (κ:λ) ratio on free light chain (FLC) assay.

We collected variables known to be significantly associated with
survival outcomes in all subtypes of MZL.13,14 Values of laboratory
tests (albumin, hemoglobin, serum lactate dehydrogenase, and β-2-
microglobulin) were harmonized based on the upper or lower limit
of normal at each institution. All staging procedures (eg, bone
marrow evaluations) and treatment evaluations were conducted in
accordance with local practice.

Study objectives and definitions

The study population was divided into 2 groups based on the
presence or absence of M-protein at diagnosis. The primary
objective was to evaluate the progression-free survival (PFS) in
these 2 groups. PFS was defined as the time from the start of first-
line therapy to lymphoma relapse, progression, death from any
cause, or censoring at the last clinical assessment. The secondary
objectives included the evaluation of time from diagnosis to initia-
tion of treatment, assessment of the cumulative incidence of
relapse in stage 1 disease after local treatment (surgery or radiation
therapy), the cumulative incidence of transformation in groups with
or without the M-protein, and the evaluation of overall survival (OS)
between the 2 groups. OS was defined as the time from diagnosis
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to death from any cause or censoring at the last clinical
assessment.

Statistical analysis

Demographic and disease characteristics were summarized using
medians and ranges for continuous variables and frequencies and
percentages for categorical variables. They were compared among
study groups using the Wilcoxon rank sum test for continuous
variables and χ2 test or Fisher exact test for categorical variables.
PFS was estimated using the Kaplan-Meier method and compared
between groups using the log-rank test. Cox proportional hazard
regression models were used to estimate the hazard ratios (HRs)
for risk of progression or death. The multivariable Cox model was
built including all the variables significantly associated with PFS in
the univariable model. The proportional hazard assumption was
verified using Schoenfeld residuals after fitting Cox models. The
cumulative incidence of relapse and cumulative incidence of
transformation was calculated by treating death as a competing
risk and compared between groups using competing regression
models. OS was calculated from diagnosis and compared using
the log-rank test. Analyses were performed using Stata version 17
(StataCorp, College Station, TX), and all statistical tests were 2-
sided, with a type-1 error <0.05 indicating statistical significance.
All estimates were reported with 95% confidence intervals
(95% CIs).

Results

Baseline characteristics

The study included 547 patients. Among these, 173 (32%) had
detectable M-protein at diagnosis, whereas 374 (68%) did not.
Among the patients with M-protein, 56% (n = 97) had IgM, 31%
(n = 53) had IgG, 3% (n = 5) had both IgM and IgG, 5% (n = 9)
had IgA, and 5% (n = 9) had circulating FLCs only. Among the
patients with M-protein, 90% (n = 155) had quantifiable levels; with
48% (n = 74) with levels <0.5 gm/dL, 20% (n = 31) with levels
from 0.5 to 1.5 gm/dL, another 20% (n = 31) with levels from 1.6 to
3 gm/dL, and 12% (n = 19) with >3 gm/dL. The median age at
diagnosis was 65 years in the M-protein group compared with 62
years in the no M-protein group (P < .01). Within the M-protein
group, the proportion of patients with M-protein was highest in
EMZL (50%), followed by NMZL (28%), and SMZL (22%).
Compared with patients without M-protein, those with M-protein at
diagnosis had significantly worse performance status, a higher
incidence of advanced-stage lymphoma, lower albumin, and a
greater frequency of treatment with a combination immunoche-
motherapy rather than other modalities. The most common immu-
nochemotherapy regimen in the entire cohort was rituximab
(R)-bendamustine (BR; n=110), followed by R–cyclophosphamide,
vincristine, and prednisone (n = 25), and R–cyclophosphamide,
vincristine, and prednisone (n = 16). Up to 72% of patients in
this study had bone marrow biopsies performed at diagnosis for
adequate staging. Table 1 shows the baseline characteristics of
the patient population according to the presence or absence of
M-protein.

Response rates

The overall response rate among the patients in the M-protein
group compared with those in the no M-protein group who
IMPACT OF MONOCLONAL PROTEIN ON OUTCOMES IN MZL 5039



Table 1. Baseline characteristics

Variable

All patients

N = 547 (%)

M-protein

n = 173

No M-protein

n = 374 P value

Median age, range (y) 63 (19-98) 65 (35-98) 62 (19-93) < .01

Sex, n (%) .05

Males 280 (51) 99 (57) 181 (48)

Females 267 (49) 74 (43) 193 (52)

BMI < 30 kg/m2, n (%) 357 (69) 116 (72) 241 (67) .26

MZL subtype, n (%) .02

EMZL 319 (58) 86 (50) 233 (62)

NMZL 121 (22) 49 (28) 72 (19)

SMZL 107 (20) 38 (22) 69 (18)

ECOG PS, n (%) .01

0 291 (57) 74 (47) 217 (62)

1 185 (36) 67 (43) 118 (33)

≥2 34 (7) 16 (10) 18 (5)

Stage, n (%) < .01

1-2 215 (40) 46 (27) 169 (46)

3-4 321 (60) 125 (73) 196 (54)

B symptoms, n (%) 110 (20) 41 (25) 69 (19) .10

LDH > ULN, n (%) 137 (27) 40 (25) 97 (27) .66

Albumin < ULN, n (%) 91 (17) 39 (24) 52 (14) < .01

BM involvement, n (%) 185 (47) 82 (65) 103 (38) .001

First-line treatment, n (%) < .01

R 244 (45) 72 (42) 172 (46)

BR 110 (20) 51 (29) 59 (16)

R-CHOP 25 (5) 6 (3) 19 (5)

R-CVP 16 (3) 8 (5) 8 (2)

Other systemic therapy 20 (4) 8 (5) 12 (3)

XRT 19 (16) 21 (12) 70 (19)

Surgery 41 (7) 7 (4) 34 (9)

Median follow-up (y) 4.4 4.6 4.3

BM, bone marrow; BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lactate dehydrogenase; R-CHOP, rituximab, cyclophosphamide,
vincristine, and prednisone; R-CVP, rituximab, cyclophosphamide, vincristine, and prednisone; ULN, upper limit of normal; XRT, radiation therapy.
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received R monotherapy was 64% (n = 46) and 83% (n = 143),
respectively; whereas for those who received immunochemother-
apy, it was 82% (n = 55) and 91% (n = 83), respectively. The
corresponding rates of complete response in the M-protein group
compared with no M-protein group who received R monotherapy
was 50% (n = 23) and 64% (n = 91), respectively; whereas for
those who received immunochemotherapy, it was 69% (n = 38)
and 79% (n = 66), respectively.

PFS

The median PFS after first-line therapy was 3 years (95% CI, 2.1-
5.5) in the M-protein group compared with 6.8 years (95% CI, 5.4
to not reached [NR]) in the no M-protein group (log-rank P < .001;
Figure 1). The 3- and 5-year PFS estimates were 51% (95% CI,
42%-59%) and 42% (95% CI, 33%-51%) in the M-protein group
compared with 73% (95% CI, 68%-78%) and 60% (95% CI,
53%-66%) in the no M-protein group, respectively (log-rank P <
.001; Figure 1).
5040 EPPERLA et al
In univariable Cox models among patients who received systemic
therapy (n = 402), factors associated with inferior PFS included
presence of M-protein, age, Eastern Cooperative Oncology Group
performance status ≥ 1, and lactate dehydrogenase > upper limit
of normal, whereas EMZL (compared with the reference level of
NMZL) and the receipt of first-line immunochemotherapy
(compared to rituximab monotherapy) were associated with supe-
rior PFS (Table 2). After adjusting for these factors in a multivari-
able Cox model, the presence of M-protein remained associated
with significantly inferior PFS (HR, 1.74; 95% CI, 1.20-2.54; P =
.004; Table 2).

Subgroup analysis

The median PFS was not significantly different between patients
with M-protein of different subclasses, namely IgM, IgG, IgM and
IgG, IgA, and FLCs (median, 2.9 years vs 2.1 years vs 2.9 years vs
NR vs 2.9 years, respectively; P = .80; Figure 2A). In addition, there
was no difference in PFS based on the quantity of M-protein level
12 SEPTEMBER 2023 • VOLUME 7, NUMBER 17
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Figure 1. PFS after first-line systemic therapy among patients with MZL,

stratified based on the presence or absence of M-protein.
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(median, 2.9 vs 2.1 vs 4.9 vs 2.9 years for <0.5, 0.5-1.5, 1.6-3.0,
and >3.0 gm/dL, respectively; P = .87; Figure 2B).

Given the disparate PFS related to the receipt of first-line systemic
therapy (PFS was significantly shorter with R monotherapy vs
immunochemotherapy; supplemental Figure 1), we further investi-
gated the prognostic value of M-protein in groups treated with R
monotherapy or immunochemotherapy separately. Among patients
treated with R monotherapy, the presence of M-protein was
associated with a significantly shorter PFS (median, 1.8 vs 5.1
years for the no M-protein group; P < .001; Figure 3A). In contrast,
there was no significant difference in PFS between the 2 groups
among those treated with immunochemotherapy (median, 4.9 vs
6.8 years, respectively; P = .15; Figure 3B). Within the specific
subgroup of patients receiving BR (the most common immu-
nochemotherapy regimen), PFS did not differ based on the pres-
ence or absence of M-protein at diagnosis (median, 6.1 years vs
NR, respectively; P = .29; supplemental Figure 2).

Considering significant clinical and treatment differences between the
histologic subtypes of MZL, we examined the association between the
presence of M-protein and PFS in each histology separately. Patients
with EMZL had significantly inferior PFS when they had M-protein at
diagnosis compared with those with no M-protein (median, 6.1 vs 7.4
years; P = .01; supplemental Figure 3A). A similar association was
noted in NMZL (median, 2 vs 6.8 years, respectively; P = .03;
supplemental Figure 3B). Although the direction of association was
consistent in the SMZL (supplemental Figure 3C) subgroup, the dif-
ference in PFS difference for this histology was not significant (2.9 vs
4.7 years, respectively; P = .11).

Because the presence of M-protein was significant for PFS in
EMZL and NMZL, we further explored the significance of M-protein
after adjusting for known prognostic scoring systems. In patients
with EMZL who received systemic therapy (n = 210), the presence
of M-protein remained significant after adjusting for the MALT
lymphoma international prognostic index13 (HR, 1.77; 95% CI,
1.08-2.90; P = .02). Because of a lack of information on the
number of nodal sites, we could not perform a similar adjusted
analysis (adjusted for Follicular Lymphoma International Prognostic
Index) in NMZL.
12 SEPTEMBER 2023 • VOLUME 7, NUMBER 17
Time from diagnosis to therapy

There was no significant difference in the time from diagnosis to
initiation of any therapy (systemic and local) between the groups
with or without M-protein (supplemental Figure 4A). The percent-
age of patients who started treatment at 1, 3, and 5 years in the
M-protein vs no M-protein groups was 91% vs 88%, 97% vs 95%,
and 99% vs 99%, respectively (P = .06). A similar trend was noted
when we evaluated the time from diagnosis to the initiation of
systemic therapy (supplemental Figure 4B). The percentage of
patients who started treatment at 1, 3, and 5 years in the M-protein
vs no M-protein groups was 90% vs 87%, 97% vs 94%, and 99%
vs 99%, respectively (P = .12).

Cumulative incidence of relapse

In patients with stage 1 disease who received local therapy (n = 96;
M-protein = 20 and no M-protein = 76), there were 14 relapses in
total with 8 (40%) in the M-protein group and 6 (8%) in the no
M-protein group. The cumulative incidence of relapse in stage 1
disease among the recipients of local therapy was higher in the
M-protein group than the no M-protein group, although it did not
reach statistical significance (P = .05; supplemental Figure 5), with
3- and 5-year rates of 16% vs 9% and 35% vs 14%, respectively.

Cumulative incidence of histologic transformation

There were 15 transformation events in the study, 12 in the
M-protein group and 3 in the no M-protein group. The cumulative
incidence of transformation in the entire cohort at 3 and 5 years
was 2% and 3.5%, respectively. The cumulative incidence of
transformation was significantly higher in the M-protein group
than in the no M-protein group, with 3- and 5-year rates of
transformation of 4.9% vs 0.6% and 7.9% vs 1.2%, respectively
(P = .001; Figure 4).

OS

There was no difference in the OS between the M-protein group
and no M-protein group (median OS, NR in both groups; P = .23;
supplemental Figure 6A), including those who received systemic
therapy in the first-line setting (P = .65; supplemental Figure 6B). A
similar finding was noted in all the MZL subtypes, namely EMZL
(P = .40; supplemental Figure 7A), NMZL (P = .69; supplemental
Figure 7B), and SMZL (P = .68; supplemental Figure 7C).

Association of M-protein with POD24

Because POD24 (progression of disease within 24 months of
initiation of systemic therapy) was shown to be an independent
prognostic factor in MZL,15 we evaluated the association of M-
protein and the first-line systemic therapy with POD24. Patients
with MZL producing M-protein had a higher cumulative incidence
of POD24 compared with those without M-protein regardless of
the receipt of first-line systemic therapy (R monotherapy, 54% vs
26%, respectively; and immunochemotherapy, 27% vs 16%,
respectively; supplemental Figure 8). Patients with MZL producing
M-protein in the POD24 cohort have poor outcomes, and this has
been shown recently in a separate article.15

Discussion

In this multicenter retrospective cohort study, we evaluated the
impact of M-protein at diagnosis in patients with MZL and made
IMPACT OF MONOCLONAL PROTEIN ON OUTCOMES IN MZL 5041



Table 2. Univariable and multivariable Cox modeling on PFS analysis among patients who received systemic therapy

Variable

Univariate Multivariable

HR (95% CI) P value HR (95% CI) P value

Monoclonal protein

No M-protein 1.00 1.00

M-protein 1.60 (1.19-2.16) .002 1.74 (1.20-2.54) .004

Age (y) 1.02 (1.00-1.03) .01 1.01 (0.99-1.02) .46

Sex

Males 1.00 .71 - -

Females 0.94 (0.67-1.32) - -

ECOG PS

0 1.00 1.00

1 1.50 (1.05-2.16) .03 1.34 (0.91-1.97) .14

≥2 1.62 (0.89-2.94) .12 1.31 (0.69-2.51) .41

B symptoms

No 1.00 - -

Yes 1.23 (0.87-1.73) .23 - -

MZL subtype

NMZL 1.00 1.00

SMZL 0.87 (0.58-1.29) .48 0.66 (0.40-1.09) .10

EMZL 0.68 (0.48-0.97) .03 0.61 (0.39-0.97) .03

Stage

1-2 1.00 - -

3-4 1.14 (0.76-1.71) .51 - -

LDH > ULN

No 1.00 1.00

Yes 1.70 (1.24-2.35) .001 1.55 (1.05-2.30) .03

Albumin < ULN

Normal 1.00 1.00

Low 1.35 (0.93-1.97) .11 1.10 (0.72-1.69) .66

BM involvement

No 1.00 - -

Yes 1.09 (0.77-1.53) .64 - -

First-line treatment

R alone 1.00 1.00

R-chemotherapy 0.65 (0.47-0.89) .007 0.64 (0.43-0.95) .03

Others 0.57 (0.18-1.80) .34 0.47 (0.14-1.52) .21

BM, bone marrow; ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lactate dehydrogenase; ULN, upper limit of normal.

D
ow

nloaded from
 http://ashpublications.net/bloodadvances/article-pdf/7/17/5038/2076962/blooda_adv-2023-010133-m

ain.pdf by guest on 16 M
ay 2024
several important observations. Firstly, patients who had M-protein

at diagnosis had inferior PFS compared with those with no
M-protein. Secondly, there was no difference in the PFS based on
the type or quantity of M-protein at diagnosis. Thirdly, patients with
M-protein who received R monotherapy had significantly shorter
PFS compared with the no M-protein group; however, we observed
no significant difference in the PFS among patients treated with
immunochemotherapy. Fourthly, the cumulative incidence of
relapse in stage 1 disease among the recipients of local therapy
was higher in the presence of M-protein at diagnosis; however, this
did not reach statistical significance likely because of the small
sample size. Lastly, patients with M-protein at diagnosis had a
5042 EPPERLA et al
significantly higher risk for histologic transformation than those
without M-protein.

The incidence of M-protein varied across prior studies in MZL,
ranging from 8% to 46%9-12,14,16-26 (Table 3). In our study, 32% of
patients had an M-protein at diagnosis, with 27% in EMZL, 40% in
NMZL, and 35% in SMZL. We noted a higher incidence of
M-protein in both EMZL and SMZL subtypes than that noted in
most of the previous studies.9-12,26 This is, to our knowledge, the
first study to report the incidence of M-protein in the NMZL subtype
as well as show the prognostic significance (or lack thereof) based
on the type and quantity of M-protein.
12 SEPTEMBER 2023 • VOLUME 7, NUMBER 17
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Figure 2. PFS based on the type and quantity of M-protein in MZL.
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The presence of M-protein was associated with inferior PFS in
EMZL and NMZL, but not in SMZL, in our study. This is consistent
with the previously published studies that showed the prognostic
significance of M-protein for PFS in EMZL12,26 and lack of prog-
nostic significance of M-protein in SMZL,9,14 including the different
genomic subtypes of SMZL.10 Furthermore, we observed a prog-
nostic relevance of M-protein in NMZL as well as differences in
outcome based on the type of first-line therapy (R monotherapy vs
immunochemotherapy). In contrast to the prior studies,14,26 M-
protein was not a prognostic factor for OS in any of the MZL
subtypes in this study. This may be related to the availability of
effective salvage therapy options such as Bruton’s tyrosine kinase
inhibitors. In addition to evaluating the prognostic significance of M-
protein for patients treated systemically, we found that the pres-
ence of M-protein is a risk factor for relapse in early-stage disease
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Figure 3. PFS between M-protein and no M-protein groups based on first-line
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treated with local therapies, which is a very common approach,
particularly in EMZL. This finding highlights the need for a thorough
staging of EMZL before local therapy, because the presence of M-
protein is often associated with subclinical disseminated disease.
In fact, a comprehensive staging evaluation may reveal multifocal
EMZL in ~37% of patients presenting with clinically localized
disease.27

Currently, the guidelines from the National Comprehensive Cancer
Network28 recommend SPEP in selected cases for EMZL and
NMZL but consider it for SMZL, whereas the European Society for
Medical Oncology29 states that SPEP is mandatory for all MZL
cases. Given the prognostic significance of M-protein in EMZL and
NMZL and, more importantly, the difference in the prognostic
significance based on the therapy used, we suggest checking
PFS among recipients of immunochemotherapy
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Table 3. Studies that reported the incidence of M-protein in patients wi

Study MZL subtype Sample size (N)

Prevalence

Berger et al16 All 124

Thieblemont et al17 SMZL 81*

Parry-Jones et al18 SMZL 107

Wohrer et al19 MALT/EMZL 52

Arcaini et al14 SMZL 309

Arcaini et al11 MALT/EMZL 208

Troch et al24 MALT/EMZL 94

Montalban et al9 SMZL 501

Desai et al25 POAML 58†

Alderuccio et al12 MALT/EMZL 328

Bonfiglio et al10 SMZL 303‡

Ren et al26 MALT/EMZL 218

Only those with ≥10 cases of M-protein are shown.
LC, light chains; POAML, primary ocular adnexal MALT lymphoma.
*Seven had missing information on monoclonal protein at diagnosis.
†Among the 182 patients with POAML, 58 patients underwent blood examination for the prese
‡Monoclonal protein was missing in 104 patients.
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SPEP/SIFE in all MZL subtypes, especially before R monotherapy.
There may also be a value in checking SPEP/SIFE whether there is
equipoise before choosing local therapy (radiation) and systemic
therapy (R) for stage 1 EMZL because the presence of M-protein is
associated with a higher risk of recurrence after local therapy. It
may also be an indication for more extensive staging (eg, bone
marrow biopsy), even if the disease is otherwise localized.

Although our study was focused on clinical characteristics and out-
comes, the biological reasons why M-protein may be associated with
shorter PFS in MZL are worth attention in future research. Based on
our observation, several hypotheses can be formulated. Firstly, the fact
that M-protein was associated with shorter PFS after R alone, but not
after chemotherapy, may suggest that overproduction of M-protein
could be associated with a more plasma cell–like biologic behavior,
possibly less sensitive to treatment with anti-CD20 antibody alone.
Secondly, PFS might be shorter because clinicians can follow
M-protein to detect progression earlier than through clinical symptoms
or infrequent radiographic assessments; this hypothesis may be
supported by the lack of difference in OS with M-protein. However,
th MZL

of M-protein at diagnosis

N (%) Key observations

19 (15) IgM = 15, IgG = 1, and IgA = 3
The median level of the M-protein was 8 g/L (1-51 g/L).

34 (46) IgM = 21, IgG = 7, and IgA = 3
Median (range) 6.5 (1-51) g/L
The presence of an M-protein was significantly

associated with a shorter TTP

24 (22) IgM = 15, IgG = 8, and IgA = 1
50% had <10 g/L and the highest was 25 g/L

19 (36) IgM = 10, IgG = 6, and IgA = 3
M-protein levels declined significantly in patients

responding to chemotherapy or radiation

25 (8) IgM = 19, IgG = 4, IgG/IgM = 1, and IgA = 1
Median 1 g/dL
No prognostic relevance of M-protein for cause-

specific survival in SMZL

36 (17) IgM = 24, IgG = 9, and IgA = 3
The presence of M-protein correlated with advanced

disease and shorter OS in MVA.

37 (39) Did not report the breakdown of M-protein or
prognostic relevance

127 (25) No prognostic relevance of M-protein for lymphoma-
specific survival in SMZL

12 (21) IgM = 6, IgG = 4, and IgA = 2

35 (11) IgM = 13, IgG = 15, IgA = 5, IgM/IgG = 1, and
lambda LC = 1

The presence of M-protein was associated with
shorter survival on univariate analysis

61 (20) IgM = 39, IgG = 21, and missing = 1
No difference in M-protein between genomic

subtypes of SMZL

42 (19) IgM = 27, IgG = 5, IgA = 4, IgM/IgA = 3, IgM/IgG = 1,
IgM/LC = 1, and LC = 1

M-protein was an independent prognostic factor for
both PFS and OS in the multivariable analysis

nce of monoclonal gammopathy.
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the higher risk of histologic transformation raises a possibility that the
presence of M-protein may correlate with unfavorable molecular fea-
tures or subclinical dissemination, particularly in MALT lymphoma,
which should certainly be investigated in the future. Of note, previous
studies that looked at the risk factors for high-grade transformation
from MZL30-34 did not include M-protein at diagnosis.

The study is subjected to the inherent limitations of a retrospective
cohort, including the nonuniform selection of patients with MZL for
performance of SPEP/SIFE at diagnosis. Although there was no
central pathology review, any ambiguous cases of low-grade B-cell
lymphoma with plasmacytic differentiation not clearly fitting the
MZL diagnosis were excluded. We did not collect information on
the M-protein levels at the end of treatment thereby precluding the
evaluation of M-protein dynamics (before and after treatment).

In conclusion, in this study, evaluating the prognostic relevance of
M-protein in MZL, we found that M-protein at diagnosis was
associated with shorter PFS and a higher risk of histologic trans-
formation. Because the PFS difference was not observed after BR,
immunochemotherapy may be a preferred approach over R mon-
otherapy in this group, but this hypothesis will need further exam-
ination in a prospective fashion. Future studies need to explore the
possible biological differences between tumors that produce
M-protein vs those that do not.
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