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Marginal-Zone B-Cell lymphomas: 
WHO 17 subtypes

MZL WHO Subtypes
% of all lymphomas

in SEER registries

Extranodal MZL of Mucosa-
Associated Lymphoid Tissue
(MALT-Lymphoma)

5%

Nodal MZL (NMZL) 2-3%

Splenic MZL (SMZL) 0.7%

Olszewski AJ and Castillo JJ. Cancer 2013

1-2%



MZL: a group of related clinical entities

Differential diagnosis not always straightforward



SMZL prognostic score (IIL)

Arcaini et al, Blood 2006

SMZL score 5y-CSS

0 41% Low 88%

1 34% Int 73%

2-3 25% High 50%

CSS

Generally 
indolent course 

with median 
survival 8-10ys



SMZL prognostic score (IIL)

Arcaini et al, Blood 2006

SMZL score 5y-CSS

0 41% Low 88%

1 34% Int 73%

2-3 25% High 50%

CSS

25-30% pts 
worse outcome

Generally 
indolent course 

with median 
survival 8-10ys
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del(8p) and del(17p)





NF-kB pathway

mutations in SMZL





NOTCH2

mutations in SMZL



KLF2 mutations

in SMZL





PTPRD mutations

in NMZL

receptor-type protein

tyrosine phosphatase delta 

(PTPRD)



BCL6 corepressor

(BCOR) in SDRPL
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Lymphomas from different anatomic sites exhibit a different spectrum of genetic lesions

TET2 mutations in EMZL





Distinct methylation profiles are linked to specific gene 
expression and risk features

The High-M phenotype is

associated with:

IGHV1-02 usage, 

NOTCH2 mutations, 

7q31-32 loss and 

histologic transformation

Many tumor-suppressor

genes are methylated and 

repressed



Novel drugs in r/r MZL

Signalling
pathway

Target Drug
N MZL 

pts
ORR % DOR (mo)

Pi3K/AKT/mTOR
PI3K d

Idelalisib 15 47 18

Umbralisib 69 52 66% (12m)

PI3K g,d Duvelisib 18 39 >13

PI3K a,d Copanlisib 23 78 NA

B-Cell receptor
BTK

Ibrutinib† 63 48 62% (18m)

Zanubrutinib 9 78 NA

Apoptosis BCL2 Venetoclax 3 66 2.3; 23.6

NF-kB Cereblon R-Lenalidomide 38 65 35.8

†approved by FDA
Gopal et al, NEJM 2014; Zinzani et al ICML 2019;  Jacobsen et al, SOHO 2019; Dreyling et al, ASH 2018; 

Noy et al, Blood 2017; TAM et al, ASH 2017; Davids et al, JCO 2017; Andorsky et al, ASCO 2019

Demethylating agents?



SMZL: from genetics to management

Arcaini L, Rossi D and Paulli M, Blood 2016



IELSG-46: molecular profiling in SMZL

Bruscaggin A et al ICML 2019

•N=404 fresh spleen samples (splenectomy before 2010)

•SMZL diagnosis confirmed by pathologic revision

•Targeted deep NGS 

•mutations (CAPP-seq)

•CNA

•Gene Expression Profiling (global and targeted mRNA seq)

•IGHV sequencing

•Clinical data (>8 years of follow-up)

•Machine-learning → molecular clusters

46



IELSG-46: SMZL relative survival

Bruscaggin A et al ICML 2019

•SMZL: -23% survival with respect to matched general population



IELSG-46: SMZL mutational landscape

Bruscaggin A et al ICML 2019

•N=404 fresh spleen samples (splenectomy before 2010)
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Bruscaggin A et al ICML 2019

MC1: NOTCH-NF-kB genes (62%)

• NOTCH2, KLF2

MC2: Epigenetic genes (21%)

• KMT2D, EP100, CREBBP

MC3: DNA damage genes (17%)

• TP53, ATM

IELSG-46: 3 molecular clusters



MC1 MC2 MC3MC0

DNA damage 

Molecular Clusters in SMZL have underling 

biological differences

*

*

*

*

*

q<.001

q<.01

*
q<.05
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IELSG-46: molecular clusters survival

Bruscaggin A et al ICML 2019
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IELSG-46: molecular clusters survival

Bruscaggin A et al ICML 2019

•TP53 mutations (8%): lower survival 
(10y OS 46% vs 76.9%, p<0.01)



b



Dose (mg/m²) Days

Rituximab 375 IV 1

Bendamustine 90 IV 1-2

MRD = IgH MRD:  droplet digital PCR 

Biomed 2 - EuroMRD

consensus guidelines   

MRD in BRISMA
timepoints



MRD in BRISMA
labs 

Paris

Torino



STRATEGY FOR IgH MRD DETECTION

DV D J

FR1 FR2 FR4FR3CDR1 CDR2L CDR3

Rearranged IgH (VDJ)

NN

ASO 5’  ASO 3’
probe

Sample 20 ml

C=1 mol/10ml

1mol/1ml

10X

concentration

1ml partitions

METHODS 
droplet digital PCR



Pts with at least 1 FU 
sample    N=53

Pts with MRD MARKER 
N=42/53 (79%)

MRD performed
N=39

NO reliable ASO 
assay N=3

Pts assessable for MRD
N=56

BRISMA: MRD flow
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MRD NEGATIVIZATION RATES

• 47% at interim (BM: 13/32; PB: 21/36) 

• 54% at EOT (BM: 10/23; PB: 18/22) 

• 61% after one year (BM: 14/22; PB: 19/29)

TUMOR BURDEN AT BASELINE

• BM 1.45E-01 (1 - 2.67E-03)

• PB 4.04xE-01 (1 - 5.60E-03)

RESULTS: MRD SHRINKAGE



▪ Persistent MRD negativity (41%)

MRD NEG
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▪ Persistent MRD negativity (41%)

▪ Persistent MRD positivity (31%);

▪ Alternating MRD (28%)
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▪ Persistent MRD positivity (31%);
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CONCLUSIONS

• Distinct MZL subtypes with overlapping clinical features and

mutational landscape but characterized by some, newly

identified, specific genetic lesions (NOTCH2, KLF2, PTPRD, BCOR,

TET2, ….)

• Prognosis generally good but highly heterogeneous: 3 molecular

clusters in SMZL (IELSG 46)

• Molecular signatures can identify high risk patients

• Molecular signatures might drive investigations of targeted new

agents (BTK & PI3K inhibitors, demethylating agents…)

• MRD is feasible in MZL, describes the activity of anti-lymphoma

drugs and might early identify high-risk patients
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BR as 1st line tp in SMZL: BRISMA

Iannitto E et al, BJH 2018

•56 pts, SMZL, symptomatic, diagnosis prospectively confirmed

Study
flow-chart

response-
adapted PFS OS

•35% high risk HPLL

•ORR 91%

•CR 73%

•Gr≥3 toxicity 68% 
(neutropenia 43%; 
infections 3.6%, FN 5.3%)

3-y OS
96% 

3-y PFS
90% 

3-y DoR 93% 

3-y EFS:  80% *Median follow-up:     
32 months (2 - 52)

36



BRISMA: 1st MRD analysis in SMZL

Ferrero S et al, ICML 2019

•42/53 pts (79%): MRD marker (IgH) with ddPCR → good feasibility
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BRISMA: 1st MRD analysis in SMZL

Ferrero S et al, ICML 2019


