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EMZL lacks a specific phenotype and the antibody panel primarily aims at exclusion of other lymphoma 
subtypes. IRTA1 and MNDA may be helpful marker but less frequently used or not widely available.

= majority of cases positive = variable fraction of cases positive = negative

Cytology Small to medium sized cells 
ranging in morphology from 
lymphocyte- and centrocyte-like 
to monocytoid. Features of 
plasmacytic differentiation may 
be observed. Variable content 
of blasts.

Histology Expanded marginal zone around 
reactive germinal centers, 
which become progressively 
infiltrated by the neoplastic 
cells. Outwards growth to the 
paracortical zone may 
ultimately lead to a diffuse 
pattern

Clinical outline
Primarily nodal disease, as localized or generalized lymphadenopathy in adults, without evidence of relevant 
extranodal or splenic disease.

Nodal marginal zone lymphoma (NMZL)

Main differential
diagnosis

CLL (should be CD23 positive), MCL (sould be cyclin D1 positive). Subtypes of marginal zone 
lymphomas (extranodal, nodal, splenic, cutaneous) distinguished mainly by clinical 
presentation (pattern of involved organs). LPL (should be MYD88 mutated) needs to be 
excluded based on clinical findings (IgM gammopathy) and extent of bone marrow 
involvement (expected to be the predominant site of presentation in LPL).

Giemsa

Nodal margina
zone lymphoma,
cytology

Nodal marginal
zone lymphoma,
hystology

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-55989-2_8&domain=pdf
https://doi.org/10.1007/978-3-030-55989-2_8#DOI


118

L. Arcaini (*) 
Division of Hematology, Fondazione IRCCS 
Policlinico San Matteo & Department of Molecular 
Medicine, University of Pavia, Pavia, Italy
e-mail: arcaini@unipv.it 

A. Viardot 
Department of Internal Medicine III, University 
Hospital of Ulm, Ulm, Germany
e-mail: andreas.viardot@uniklinik-ulm.de

8.1  Definition

Nodal marginal zone lymphoma (NMZL) is a 
non-Hodgkin lymphoma of mature B-cells, with 
similarities to the extranodal (EMZL) or splenic 
marginal zone lymphoma (SMZL), but with 
 predominant nodal involvement and without 
extranodal or splenic involvement [1]. Since 
diagnosis is made by exclusion, some inaccuracy 
in the distinction from other marginal zone lym-

phomas (MZL) or indolent lymphomas might be 
possible. However, there are several arguments 
based on immunohistological, genetic, and 
molecular genetic findings, suggesting that 
NMZL presents a distinct entity.

The NMZL was originally described as a 
“monocytoid” or “parafollicular” B-cell lym-
phoma in 1986 (historical review in [2]). Only 
later, the relationship to other MZL became clear. 
In 1994, the “nodal marginal zone lymphoma 
with or without monocytoid B-cells” was 
included as a separate entity in the REAL classi-
fication, also adopted in the WHO classification 
of lymphoid neoplasia of 2001 and of 2008 and 
in the revision of 2016.

The NMZL presents less than 2% of all lym-
phoid neoplasia and only a small proportion 
(about 10–20%) of MZL [2]. The annual inci-
dence is 0.8 patients in 100,000 men and women 

Clinically relevant pathologic
features

Relevance Evidence

Mutations prognostic: KLF2 and NOTCH2 mutations (unfavourable) C

Proliferation/blasts High proliferation and/or blast content (unfavourable) C

Legend: A = verified in multiple studies, randomized trials and/or integrated in guidelines; B = variable between studies/ 
needs definitive validation; C = preliminary/discrepant results.

Key molecular features

Activation of Notch and nuclear factor kappa B pathways.

IGH genes rearranged, somatic hypermutation and IGHV3 and IGHV4 usage bias.

Frequent translocations: Non reported.

Frequent copy number alterations: Gains of chromosome 3 and 8, loss of 6q23.

Frequent mutations: NOTCH2, MLL2/KMT2D, PTPRD, KLF2, TNFAIP3 rarer: MYD88, CARD11

Precursor lesions

Not reported. In contrast to ENMZL no association with inflammation reported.

Progression

May progress/transform to defuse large B-cell lymphoma. Definition of transformation currently purely 
morphologically by detection of sheets of blasts.
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per year. However, the incidence might be 
increasing in the last decade (25% from 2001 to 
2009) [3]. This increase may be partly explained 
by a raised awareness of pathologists for this 
entity.

The typical age of onset is about 60  years 
(slightly younger than patients with SMZL), the 
male-to-female ratio is approximately equal. In 
the majority of patients, there is an advanced 
stage and bone marrow is involved (43%; [4]). In 
10% of patients, there is a leukemic disease with-
out marked splenic enlargement. At diagnosis, 
the majority of patients have a good performance 
status and no B symptoms [4–6].

An exception might be the pediatric NMZL, 
an entity included into the recent revision of the 
WHO classification of lymphoid neoplasia, typi-
cally in younger patients. The majority of patients 
are male (ratio 20–1) and have a localized stage (I 
or II), usually affecting cervical lymph nodes. 
Relapses are infrequent, even after local resec-
tion of radiotherapy [7]. There are no clear histo-
logical or molecular pathologic criteria for 
delineation to the adult forms. However, enlarged 
lymph follicle with the extension of the mantle 
zone and frequent CD43 expression might be 
characteristic but not exclusive for the pediatric 
NMZL [1].

8.2  Pathogenesis

Like other MZL, an association with hepatitis C 
virus (HCV) infection with geographical vari-
ability and chronic inflammatory disease have 
been reported. In a first series, 24% of patients 
with NMZL had a HCV infection [5, 6]. In a 
recent publication [8], patients with NMZL and 
HCV were found less frequently, in contrast to 
series from Asia [9]. Since the treatment of HCV 
infection can induce a remission of the lym-
phoma, screening for HCV is mandatory at diag-
nosis of NMZL [8].

The association with autoimmune disease is 
less frequently reported in comparison to EMZL; 
in a French series there were only four out of 47 
patients (9%) with autoimmune diseases [4].

8.3  Histologic and Biologic 
Characteristics

The typical histopathological picture is the pro-
liferation of small-sized lymphocytes into the 
marginal zone (which surrounded the reactive 
lymph follicle) with a secondary infiltration of 
the interfollicular areas of the lymph node [1]. By 
immunophenotyping, NMZL have typical Pan- 
B- cell markers like CD19 and CD20. CD23, 
CD5, and germinal center markers (CD10, BCL6, 
HGAL and LMO2) are rarely positive, Cyclin D1 
is usually negative.

Like follicular lymphoma (FL), BCL2 is fre-
quently positive; MNDA and IRTA1 are regarded 
as distinctive markers to differentiate FL and 
MZL. There is no immunological marker to dif-
ferentiate to NMZL from other MZL [1, 10].

There are typical genetic markers for all MZL 
like gains on chromosome 3 and 18 as well as 
losses on chromosome arm 6q23–24. All MZL 
shows an activation of NFkappaB and epigenetic 
modifications [11]. The NMZL shares with the 
SMZL the lack of specific translocations like the 
t(11;18)(q21;q21) translocation—a hallmark of 
gastric EZML. Other similarities between NMZL 
and SMZL are the mutations of NOTCH pathway 
and of the transcription factor KLF2. In contrast to 
SMZL, deletions on chromosome arm 7q31 are 
unusual [11]. More specific characteristics for the 
NMZL may be the inactivation of PTPRD, a recep-
tor-type protein tyrosine phosphatase (up to 20% of 
cases) and a high frequency of KMT2D (formerly 
MML-2) [12]. MYD88 L265P mutations are 
detected rarely in MZLs. KLF2 and NOTCH2 
mutations might have a possible prognostic impact; 
however, larger series are necessary [12].

In a recent analysis using high-throughput 
sequencing, NMZL shows a higher mutational 
load than in EMZL. The most frequent mutated 
genes code for epigenetic modifiers (e.g. KMT2D 
28%, CREBPA 20%, TET2 20%), followed by 
mutations of BRAF (17%). BRAF mutations are 
typically on V600E comparable to hairy cell leu-
kemia, which might offer new therapeutic options 
in a subset of these patients. Moreover, this muta-
tions seems to be restricted to MZL [13].

8 Nodal Marginal Zone Lymphoma
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Similar to EMZL and SMZL, ongoing muta-
tions and a restricted VH gene usage argue for a 
causal relationship to an antigenic stimulus support-
ing an ongoing B-cell expansion. In NMZL, the 
IGHV4–34 gene is used in 20–30% of cases, which 
is rarely reported in EMZL or SMZL with the 
exception of the ocular adnexal lymphoma [10].

8.4  Prognosis

Before the implementation of the CD20 antibody 
rituximab into the treatment, the prognosis of 
NMZL was considered as worse in contrast to 
EMZL and comparable to SMZL [14]. In recent 
series, this difference is not pronounced and more 
comparable to EZML. In the US SEER registry 
(Suirvellance, Epidemiology, and End Results 
database), the 5-year survival of patients between 
1995 and 2009 was 76.5% (in contrast EZML: 
79.0%) [15]. In contrast to SZML, the prognosis 
was improved within 15 years.

In different case series, the overall survival at 
5  years was between 57% and 97% [15]. The 
high difference in data from epidemiological reg-
istries may be partially explained by the hetero-
geneity of the diagnosis due to changes in the 
pathological delineation and in the staging proce-
dures, and also by changes in the treatment. 
Prognostic differences between EZML and 
NMZL can be explained by the fact that EZML is 
very often localized: indeed, the prognosis of 
EZML and NMZL in stage I is comparable [16].

For risk assessment, the international prog-
nostic index (IPI) and the follicular lymphoma 
international prognostic index (FLIPI) were eval-
uated in a retrospective series in NMZL [17]. 
There are a large amount of molecular risk fac-
tors evaluated in NMZL without a clear candi-
date for prognostication (e.g. negative results: 
loss of Survivin, active Caspase 3, overexpres-
sion of Cyclin E; positive results: loss of expres-
sion of MUM1/IRF4 and Ki67 less than 5%, 
overview in [2]). In contrast to many hematologic 
neoplasia, the loss of chromosome arm 17p might 
be no strong prognostic factor in NMZL [11].

Recently, the progression of disease within 
24 months (POD24) was established as a risk fac-

tor for relapsed marginal zone lymphoma [18]. 
Since NMZL represents only a small proportion 
of all patients of this series (10%), the impact for 
overall survival was not significant compared to 
EMZL and SMZL.

The transformation into a high-grade lym-
phoma is a possible event in NMZL. In a series of 
340 patients with MZL, the incidence of transfor-
mation was 3% at 5 years in the group of NMZL 
patients [19], and possibly slightly lower than in 
FL or other MZL. A histological transformation 
is associated with a poorer prognosis: the 2-years 
survival after transplantation is only 57% [19].

8.5  First-Line Treatment

Due to the rarity, the heterogeneity and the diag-
nostic uncertainty, there are no treatment recom-
mendations evaluated prospectively in patients 
with NMZL. Since NMZL and MZL were often 
treated in clinical trials together with other 
 indolent lymphoma, the guidelines for treatment 
of FL were transferred directly to the NMZL (e.g. 
ESMO guidelines [20]; NCCN [21] Guidelines 
Non-Hodgkin’s Lymphoma, Version 4.2014). 
Regarding to clinical trials, the NMZL were 
included in trials of other MZLs or indolent 
lymphoma.

In localized stages (stage I, II without bulky 
disease), involved field radiotherapy is widely 
accepted as a standard. However, the value of 
radiotherapy in contrast to “watch and wait” or 
systemic treatment is not well-defined. A local-
ized NMZL in a young patient could represent a 
pediatric NMZL which is difficult to delineate to 
the adult form. In few case reports [22, 23], 
patients with pediatric NMZL had an excellent 
prognosis even after resection of the involved 
lymph node only. In a recent publication, there 
was only one patient with relapse after local 
resection in 20 children with pediatric NMZL 
[23]. Therefore, “watch and wait” might be a use-
ful strategy as alternative to radiotherapy in 
(young) patients after surgical removal of the 
involved lymph node.

In asymptomatic patients with advanced 
stages, “watch and wait” is an accepted standard 
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comparable to the strategy in FL. Symptomatic 
patients were treated with a combination of che-
motherapy and a CD20 antibody. Like in other 
B-cell neoplasia, the addition of rituximab 
improves the outcome. Analogue to EMZL, a 
monotherapy with rituximab could be an alterna-
tive to the combination. However, prospective 
data are scarce. In the RESORT trial [24], 28 
patients with NMZL and low tumor burden 
received a monotherapy with rituximab. The 
response rate in NMZL was higher than in EMZL 
or CLL/CL (complete response 3.8%, partial 
response 57.1%, others stable disease), but lower 
than in FL (overall response 70.8%).

There are several combination therapies, like 
R-CVP (rituximab, cyclophosphamide, vincristine, 
and prednisone), R-F (rituximab, fludarabine), 
R-FC (rituximab, fludarabine, cyclophosphamide), 
R-CHOP (rituximab, cyclophosphamide, vincris-
tine, prednisone), or R-Benda (rituximab, benda-
mustine) (review in Table 8.1). In a small series, the 
response rates were after R-CVP, R-F, and R-FC 
88%, 85, and 99%, respectively. The PFS after 
3 years was 59%, 79.5%, and 90.1% [26, 27, 32]. 
However, treatment with fludarabine is sometimes 
associated with fatal complications particularly in 
elderly patients.

In the StIL-001 trial, 549 patients with indo-
lent lymphomas were randomized between 
R-CHOP and R-Bendamustine, including 67 
patients with MZL [33]. In contrast to the other 
subgroups, there was no difference in PFS 
between two arms. The toxicity was lower with 
R-bendamustine compared to R-CHOP, so that 
R-bendamustine is often used in European coun-
tries. In the GALLIUM trial, Rituximab in com-
bination with chemotherapy (bendamustine, 
CVP, CHOP) was compared with the new CD20 
antibody Obinutuzumab. In a subgroup analysis 
of 195 patients with MZL including 66 patients 
with NMZL, the PFS could not be improved by 
Obinutuzumab in contrast to the patients with FL 
[34]. However, there was an unexpectedly high 
toxicity in both arms with treatment-associated 
fatal events (6% in the rituximab arm, 12% in the 
obinutuzumab arm). The fatal events occur 
mostly in patients treated with the combination 
with bendamustine, which was observed also in 
the whole collective of the GALLIUM trial. The 
high rate of severe infections after bendamustine, 
and also after fludarabine, might be caused by a 
long-term T-cell depletion after treatment.

In an analysis of patients of the US cancer regis-
try (SEER-Medicare; [35]), there was no significant 

Table 8.1 Clinical trials of first-line treatment including patients with NMZL

Reference Treatment

All patients/patients 
with MZL/with 
NMZL OR/CR Outcome

Leblond et al. [25]c Chlorambucil 414/33/n.a. 38.6%/5.3% mPFS 27.1 months
Fludarabine 38.6%/2.0% mPFS 36.1 months

Kang [26] R-CVP 42/42/n.a. 88%/60% 3 years PFS 59%
Brown [27] R-Fludarabine 24/24/14 85%/54% 3 years PFS 79%
Ferrario [32] R-Fludarabine/

cyclophosphamide
46/46/6 89%/67% 3 years PFS 90.1%

Samaniego [28] R-Pentostatin/
cyclophosphamide

83/83/n.a. 75%/70% 3 years PFS 73%

Rummel [33] R-CHOP 463/59/n.a. 93%/42% mPFS 31.5 months
R-Bendamustine 93%/47% mPFS: 69.5 months

Flinn [29] R-CVP/R-CHOP 224/24/n.a. 91%/25% n.a.
R-Bendamustine 97%/31%

Herold [34] R-chemo 96/96/31 82%/19% 3 years PFS 78.1%
G-chemo 83%/16% 3 years PFS 75.0%

Rummel [30] R-Bendamustine ±  
R-maintenance

119/119/n.a. 91%/23% 2 years PFS 92%

Oh [31] R-CVP +  
R-maintenance

45/45/15 93%/44% 3 years PFS 83%

8 Nodal Marginal Zone Lymphoma
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difference between use of Rituximab-Bendamustine 
versus Rituximab monotherapy in 903 patients with 
NMZL.  With all limitations and unexpected con-
founding factors, the authors resume to be consider 
the risk and benefit of the combination particularly 
in elderly patients.

In a subgroup analysis of the MAINTAIN- 
trial, including 119 patients with SMZL and 
NMZL, the 2-years maintenance treatment with 
rituximab after immunochemotherapy prolonged 
significantly the progression-free survival with-
out adding any new toxicity [30].

8.6  Treatment of Relapse 
and New Options

In FL, the early progression within 24  months 
after immunochemotherapy (POD24) is regarded 
as a prognostic marker. POD24 was shown to be 
of prognostic relevance also in MZL—however 
the proportion of NMZL was too small (appr. 
10%; [18]). However, intensive treatment options 
like high-dose chemotherapy with autologous 
stem cell support can be offered to younger 
patients with early progress and other high-risk 
factors. In later relapse, repeated immunochemo-
therapy is the usual standard in these patients.

In January 2017, the US Food and Drug 
Administration (FDA) approved the Bruton tyro-
sine kinase (BTK) inhibitor Ibrutinib for the 

treatment of patients with relapsed and refractory 
MZL, who had already received a CD20 antibody 
based pretreatment (data on novel drugs are sum-
marized in Table 8.2). In the pivotal phase-II trial, 
17 patients with NMZL were included. The over-
all response rate—the primary endpoint of this 
trial—was lower in NMZL patients than in other 
(41% vs. 48%), as well as the median PFS 
(8.3  months vs. 14.2  months [41]). Next- 
generation BTK inhibitors like Acalabrutinib and 
Zanubrutinib are under clinical investigation in 
MZL (NCT02180711, NCT03846427).

In the pivotal phase-II trial using the PI3Kδ 
inhibitors idelalisib [44], 15 patients with MZL 
were included, respectively. The overall response 
rates were approximately 50% in MZL, so that 
this principle may be effective. However, in con-
trast to FL, idelalisib is not approved for the treat-
ment of MZL.

Copanlisib is a PI3K inhibitor which com-
bines activity against the PI3K subunit α and δ 
and has a different spectrum of side effects. In a 
phase II trial, coplanlisib has an overall response 
rate of 78% in all MZLs and particularly 87% in 
15 patients with NMZL. The duration of response 
was 17.4 months [37].

The combination of lenalidomide and ritux-
imab (so-called R2) may be an option in MZL 
with a response rate up to 89% [45]. In the 
AUGMENT phase III trial [40], 63 patients with 
MZL underwent a randomization between ritux-

Table 8.2 Novel drugs in marginal zone lymphoma

Reference Drug
All patients/with 
MZL/with NMZL OR/CR in MZL Outcome

Wagner- 
Johnston [36]

Idelalisib 125/15/5 47%/6% mPFS 6.6 months

Dreyling [37] Copanlisib 23/23/15 83%/13% mPFS 24.2 months
Conconi [38] Everolimus 30/30/6 20%/3% mPFS 14 months
Rosenthal [39] Lenalidomide, rituximab, 

Cyclophosphamid, 
Dexamethason

33/33/5 87.9%/30.3% mPFS: 39.7 months

Leonard [40] R-Lenalidomide 178/31/8 65%/29% mPFS: 20.2 months
R-mono 180/32/10 44%/13% mPFS: 25.2 months

Noy [41] Ibrutinib 63/63/17 48%/3% mPFS 14.2 months
Lossos [42] Yttrium 90− ibritumomab 16/16/n.a. 87.5%/56% mPFS 47 months

Samaniego 
[43]

Yttrium 90 ibritumomab 11/11/n.a. 100%/97% mPFS >56 months

OR overall response, CR complete remission, mPFS median progression-free survival, R rituximab, CVP cyclophopha-
mide, vincristin, prednisone, CHOP cyclophosphamide, vincristine, prednisone, n.a. not evaluable
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imab monotherapy and R2. With regard to the 
endpoint PFS, the whole collective, but not the 
subgroup of MZL shows a significant improve-
ment. Nevertheless, the combination of 
 lenalidomide and rituximab (R2) was approved 
by FDA also for the treatment of refractory or 
relapsed MZL in May 2019. In contrast, the EMA 
approved this combination only for follicular 
lymphoma in January 2020.

8.7  Summary

The NMZL is a rare lymphoma entity which is 
partially difficult to differentiate from other indo-
lent lymphomas. Using new techniques including 
high-throughput sequencing, the classification 
might be improved in the next years and more 
targeted treatment strategies might be estab-
lished. Following the treatment guidelines of FL 
is proved of value in NMZL.  However, novel 
drugs like BTK or PI3K inhibitor might be par-
ticularly efficient in this entity. The majority of 
patients with NMZL have a favorable prognosis.
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