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A. Definition

• Heterogeneous indolent B-non-Hodgkin Lymphomas (NHL) that including different clinical entities

1. Extra nodal mucosa associated Lymphoid Tissue lymphoma (MALT)

2. Nodal marginal zone lymphoma (NMZL)

3. Primary cutaneous marginal zone lymphoma

4. Pediatric marginal zone lymphoma

5. Non CLL/sLL Monoclonal B Lymphocytosis (non CLL/sLL type -MBL)

• Features consistent with a marginal zone lymphoma 

IgM+, CD20+, CD19+, CD22+, CD 27+, FMC7+, CD5-, CD10-, K or λ+

• Monoclonal gammopathy is frequently associated 

• Generally indolent disease with a very good prognosis

Alaggio et al -Leukemia (2022) 36:1720–1748; https://doi.org/10.1038/s41375-022-01620-2 

1. Marginal zone lymphoma



WHO-
Haem4R

WHO-Haem5 
(2022)

HCL BRAF + ( 95%) 

Splenic-B-cell
lymphoma
/leukemia with
proeminent
nucleoli ( 
SBLPN) 
( O.4% af all 
chronic
lymphoid
malignancies) 

HClvariant BRAF neg
CD5-,CD25-,
Annexine A1 -,
Trap -, 
CD123- .

Resistant to cladribine single 
agent 
Combination cladribine or 
benda plus rituximab has 
been shown

Splenic diffuse 
red pulp small 
B cell-
lymphoma 
(SDRPl)

CD200/CD180 ratio <0.5
Best diagnosis made by 
pathological examination of 
the spleen

WHO-HAEM5 Splenic B-Cell lymphomas and leukemias

Hairy cell leukemia (HCL) 
Splenic marginal zone lymphoma (SMZL)
Splenic diffuse red pulp small B cell- lymphoma (SDRPL)
Splenic B-cell lymphoma /leukemia with proeminent nucleoli (SDLPN)replaces hairy cell leukemia variant  and 
CD5 negative B-cell prolymphocytic leukemia

Alaggio et al -Leukemia (2022) 36:1720–1748; https://doi.org/10.1038/s41375-022-01620-2 



B. Incidence

• 7 % of lymphoid malignancies ( 26% for older than 80)

MALT lymphomas account for approximately 7.5%

NMZL for less than 2% 

SMZL for less than 1% . 

C. Epidemiology
• Median age 63 years

• 3.44 new cases per 100 000 inhabitants per year

• Frequently associated to chronic inflammation  

o Infectious: 

Hepatitis C, Helicobacter Pylori, Chlamydia pisttacchi, Campylobacter, 

Borrelia, Bartonella 

o Auto-immune diseases: Sjorgen, Lupus

Bron, Maerevoet: BHS GUIDELINES FOR THE Marginal zone lymphoma, Updated 2018, Belg Journal of hematology, 2019 
Merli and all , Management of marginal zone lymphomas , Hematology, ASH education 2022 , 676



NMZL ENZML Pediatric nodal 
marginal zone 

lymphoma

Occular adnexal Salivar gland Thyroid Gastric Lung

Phenotype IgM+, CD20+, CD19+, CD22+, CD 27+, FMC7+, CD5-, CD10-, K or λ+

Histology Plasmacytic differentiation is common, and associated reactive lymphoid follicules are often present.

Genetic
All +3;+18

others +2p, +6p, del1p, del6q +6p, del6q, 

Recurrent
gene fusion

No recurrent fusions 
or rearrangement
described

MALT1 such as 
t(11;18)(q21;q21), resulting 
in BIRC3::MALT1 fus ion

MALT1 such as 
t(11;18)(q21;q21), 
resulting
in BIRC3::MALT1 fus ion

No recurrent fusions 
or rearrangement 
described 

Mutational
profiles
See next

slide

Variants of 
KMT2D, PTPRD, NOTC
H2, KLF2

TNFAIP3 mutation
/deletion

mutated GPR34
Myd88
TBL1XR1mut

CD274, TNFRS
F14 and/or
TET2

FAS mutations

New WHO classification - WHO-HAEM5- 5th Edition 

Alaggio et al -Leukemia (2022) 36:1720–1748; https://doi.org/10.1038/s41375-022-01620-2 
Campo et al - Blood (2022) 140 (11): 1229–1253.https://doi.org/10.1182/blood.2022015851

cytogenetic and mutational profiles differ by anatomic site, and cutaneous MZL achieves independence





D. Staging ( all subtypes )

• Familial history 

• Physical evaluation ( ECOG- B symptoms- lymph node area – size’s spleen )

• Blood evaluation : blood cells count, immunophenotype, Liver, LDH, B2 microglobuline, auto 

immune serology , monoclonal protein ( IgG> IgM)

• Viral serologies : HBV markers, HIV, HCV

• Bone marrow biopsy with immunophenotype is only indicated for : SMZL, clinical stage I or 

II, or pancytopenia (molecular and cytogenetic analyses are optional). 

• A chest and abdominal CT scan or magnetic resonance imaging evaluate nodal or organ 

involvement( only if clinical indicated ) 

Or 

• 18FDG PET/CT is not recommended but ..

• 75% of NMZL and SMZL are Pet avid- SUV standard cutoffs are not yet established  

• Mandatory to exclude sites of histological transformation. ( LDH, B symptoms)

• Better detection rates for certain localisations such as  lungs, Head or neck

• Pet /Ct are able to detect BM involvement around 33% of case 



D. Staging ( according anatomical site )

• Local evaluation by magnetic resonance imagery always needed, especially for ocular site, 

head and neck, breast , orbit , brain 

• Oesophagogastroendoscopy for gastric, colon, salivary glands localisation 

• In case of localized gastric lymphoma, an echo-endoscopy, must be performed to define the 

loco-regional involvement of gastric lymphoma.

• Colonoscopy is mandatory in case of localized  gastric lymphoma because multi-site lesions 

are observed in 50% MALT lymphoma. 

• Salivary glands : anti SSA/SSb

• Small intestine: Campylobacter jejuni status ( PCR, HC ou ISH) 

• Ocular adnexa: Opthalmologic evaluation , chlamydia psittaci ( PCR) status on the tumor

biopsy, anti SSA/B

• Lung: Bronchoscopy 

• Thyroid: echo + thyroid function test 

• Skin : Borrelia burdorferi status ( PCR) in the tumor



E. SUB-TYPES

a) Extranodal Marginal Zone Lymphoma MALT

Clinical features
• The most common site of MALT lymphoma is the stomach ( 33% of cases)

• May arise at many other sites: 

salivary gland, thyroid, upper airways, ocular adnexa, breast, liver, uro-genital system, 

skin and other soft tissues (even the dura)

• Local disease ( generally), 33% loco-regional, 25% multiple-sites 

Symptoms
• are related to the primary localisation

• B symptomes are rare ( -> search a transformation)

• Localisation on the small intestin is associated with severe symptoms of malabsorption



Treatment
(i) Gastric Malt Lymphoma

Localized HP-positive gastric MALT lymphoma 

(stage IE-IIE)

➢ Triple therapy regimen for helicobacter pylori

Evaluation of eradication by breath test at 4-6 

weeks after treatment, 1 week without PPI

➢ If positive, alternative 3 or 4-therapy regimens 

➢ Endoscopic evaluation after 3-6 months

The interpretation of the lymphoid infiltrate in 
post-treatment gastric biopsies can be very 
difficult and there are no uniform criteria for the 
definition of histological remission.

!! The length of time necessary to obtain a 
remission varies from 3 to 28 (median: 15,5) 
months.  It is reasonable to wait at least 12 
months before starting another treatment  !! 

Do not overtreat these patients- screen for 
adenocarcinoma

Localized HP-negative gastric MALT 
lymphomas or who fail HP eradication 
therapy (stage IE-IIE)

➢ Radiotherapy 24Gy can be cure 

OR

➢ Rituximab alone or Rituximab plus 

Chlorambucil ( IESLG19, Thiebelmont)

NOTE: Gastrectomy / 

Fludarabine/multiple-agents chemo are 

not recommended



(ii) Non-Gastric Malt Lymphoma

• Localized disease

- Recommendations not yet clearly established

- Should be “patient tailored”

- Ocular or skin lymphoma: doxycycline 100 mg for 3 weeks ( Chlamydia psittachi)

- Radiotherapy (and local resection, if necessary) is the treatment of choice for localized lesion ( 

24Gy-> max 30Gy)

- Not extensive surgery !

• Systemic disease or if the radiotherapy is contra indicated

- Asymptomatic patient: wait and see

- Symptomatic patients: follow the guideline for symptomatic  Nodal marginal zone lymphoma





b) Nodal marginal zone lymphoma NZML

Asymptomatic patient
• Asymptomatic patients can be managed with observation

Symptomatic patients ( GELF criteria)

• There are no guidelines -> treat like Follicular lymphoma

• Avoid fludarabine ( too toxic) and anthracycline

• Excluded transformation in cases of B symptomes or high LDH

• Treatment approach schema on next page

Zucca , Final Results of the IELSG-19 Randomized Trial of Mucosa-Associated Lymphoid Tissue Lymphoma: Improved 
Event-Free and Progression-Free Survival With Rituximab Plus Chlorambucil Versus Either Chlorambucil or Rituximab 
Monotherapy, JCO 2017
Laribi K, Tempescul A, Ghnaya H, et al. The bendamustine plus rituximab regimen is active against primary nodal marginal 
zone B-cell lymphoma.  Hematol Oncol. 2017, 35(4):536-541.



****In case of the patient is in CR after 3 cycles – consider to stop therapy after 4 courses
Rituximab in maintenance is not associated with an OS

Treatment approach



Relapse

Relapse > 5 Years -> repeat last therapy ( BR or RCVP or R chloramabucil) 

Relapse < 5 years –>Clinical study
-> shift to RCHOP or R benda

Radiotherapy 2X2gy  

Other options : RCHOP / Fludarabine / BTK inhibitors ( not yet approuved in Belgium )



Transformation to high grade large B cell lymphoma 

• Occurs with an annual incidence of 1% per year -17%: transformation to high grade 

• to be suspected in case of B symptomes, FDG uptake SUV > 8, high LDH-

• Risk factors
-failure to achieve a complete remission , elevated LDH, more than 4 nodal sites 

involved at diagnosis , involvement of multiple mucosal sites .
-MZL CD5 –
-SMZL
-Complex karyotype

• Histological transformation of extranodal MZL is associated with an inferior prognosis
and may be driven by TP53 mutation, loss of p16 protein or Myc rearrangement

• Transformation into a large B cell lymphoma is treated as DLBCL.



c) Splenic MZL lymphoma (SMZL) 

• Unique entity (< 1% NHL, <10% of MZL) of low-grade lymphoma 
infiltrating spleen, hilar lymph nodes, bone marrow and blood

• Lymphadenopathy is rare

• Median age: 70y/ Female predominance

• 10-40% Monoclonal Protein

• Fortuitous discovery of circulating monoclonal B lymphocytes and or 
splenomegaly in an healthy patient

• Sometimes associated to hepatitisC

• Treatment approach schema on next page

Iannitto, Efficacy of bendamustine and rituximab in splenic marginal zone lymhoma, Phase II Brisma, BJH, 2018



Treatment approach



2.Waldenstrom Macroglobulinemia

Gertz et al , Waldenstrom macroglobulinemia : 2017 update on diagnosis, risk stratification, and managementAmerican Journal 
of hematology, 2017
Steven H. Swerdlow: The 2016 revision of the World Health Organization (WHO) classification of lymphoid neoplasms, Blood, 
2016

A. Definition
• infiltration with min 10% in the bone marrow by Lymphoplasmacytic cells lymphoma 

with monoclonal IgM paraprotein

B. Incidence
• 1% of lymphoid malignancies

C. Epidemiology
• Median age: 70 y

• 3,4:1,7 male to female predominance

• Incidence rate is higher among in whites and increases in the past 20 years

• 20% had a first degree relative with WM or another B-Cell disorder



E. Definition of IgM-related in Macroglobulinemia



D. Laboratory features
Cytology (bone marrow)

Diffuse infiltration of lymphocytes, plasmacytoid lymphocytes and plasma cells

Immunophenotype

min 10% of bone marrow infiltration  Ig+,CD19+,CD20+,CD22+, CD23-, CD25+, CD27+, FMC7+

10% CD10+, CD23+

Cytogenetic findings

Loss of all or part of chromosomes 17,18,19,20,21,22,X,and Y is commun

Gains in chromosomes 3,4 and 12
Chromosomes 6q deletions (6q21-25) (30% )

Somatic mutations

Myd88 and CXCR4 mutations are highly prevalent ( signal for growth and survival cells)

Immunologic abnormalities

Protein’s electrophoresis and immunofixation : IgM

Bence- Jones proteinuria is frequently present

Testing for cold agglutinins and cryoglobulines

Serum viscosity

In case of signs or symptoms of hyperviscosity syndrome





E. Work-up

Blood
Hemogramme/ immunophenotype
Chemestry : renal function acide uric , LDH,  liver function
Quantitative immunoglobuline 
Total protein and electrophoresis
IgM 
Serum viscosity
Coombs 
B2 microglobuline 

Urine
Test for protein

Bone Marrow or peripheral blood
Myd 88 and CXCR4 (not reimbursed in Belgium)

Selected cases ( or before initiation of treatment )

Imagery
BaselineCT scanner only for symptomatic pt
Pet Ct scanner if transformation is suspected or B symptoms

Neurological investigation 



F. Clinical presentation

• Symptoms
Fatigue –Weakness-Weight loss-sudations-fever-pain

• Physical finding 
Related to lymphoproliferation 

Lymphadenopathy- hepatosplenomegaly 

Bone marrow insufficiency ( anemia )

Related to IgM
Purpura and mucosal bleeding 

Multiple flush-colored papule 

Polyneuropathy ( demyelinating peripheral 
neuropathy with IgM antibody activity against 
myelin –associated glycoprotein )

Raynaud
Cryoglobuline

Cold agglutinine hemolytic anemia 

Episodic bleeding 
manifestations of hyperviscosity syndrom

Coexisting  symptoms of amyloidosis 



G. Hyperviscosity syndrome

Symptoms
• Bleeding, visual changes, dizziness

• Rare if IgM less than 40gr/L, 

• 15% if IgM > 60gr/l

• Unsuspected if viscosity is less than 4

• Sometimes associated with high tumor burden and sometimes not

• Retinal hemorrhage is a medical emergency 

Management
• Plasma exchange can quickly reduce IgM ( une can reduce viscosity level by 50%-

reduction of 20% is sufficient if immediate chemo is planned

• Should be considered like a bridge until systemic therapy become efficient

Gertz et al, JCO 2022



H: Uncommon presentation : Acquired Von Willebrand 
disease

• 15% of WM pts

• Can be a major risk of bleeding symptoms

• Associated with IgM > 30g/L and white blood cell< 6000/L

• Von Willebrand Disease improves and in most cases resolves with response to WM 
therapy

• BTK inhibitor , imbruvica, reduced glycoprotein IB receptor expression , increased von 
willebrand factor 

M.Poza, Ther Adv hematol 2021- Castillo – Blood 2017



I. Uncommon presentation : Bing-Neel syndrome (BNS)
Rare

Under-recognized complication 
Median age : 63 y, male predominant (80%)
36%: first manifestation of WM
8% : MGUS IgM- Time to develop BNS : 48 months (9-108 months) 
Form 64% with previously WM: TTD BNS: 8.9 years ( 9 months – 24.7 yeas )
71%: BNS occurred independetly of a systemic progression 
33% have a previously peripheral neuropathy ( MAG + 46% of cases)

Symptoms
heterogeneous- disturbed gait , ataxia , dizzismenss, cranial nerve involvement – decreased visual acuity or bludder vision .
Others signs were : poor performance status, cognitive impairement with frontal syndrome , memory loss, dementia , sensory deficit 
with hypoesthesia, dysesthesia , paresthesia , headache, pain, cauda equina syndrome, motor deficit, dysarthria or aphasia .

Biological findings
CSF: median lymphocyte count was 31 cells/mm, kappa+ , sometimes neg, Proteinorachie+ 91% cases
Median IgM: 12.3 gr/L(0.3-60)

Imagery finding

MRI: abnormal in 93% of cases

Diagnosis 
was assessed by the CSF or histopathology / Myd88+ in the CSF

Management
Ibrutinib: 83% improvement or resolution of radiologic abnormalities and 47% cleared cerebrospinal fluid.
2Y EFS: 80% - 5 y BNS survival 86%

L.Simon Haematologica 2015/Castillo JJ,. Blood. 2019.

https://www.haematologica.org/article/view/7587


J. Uncommon presentation Transformation to DLBCL 

• Rarely occur ( 5,10 and 15-year cumulative incidence rates were 1, 2.4 and 3.8% 
respectively ) /25-50% treatment naïve

• Can occur at any time during the courses of WM

• Patients with MYD88WT had higher likelihood of histological transformation

• Transformation process seemed to be consistent with part of a branching model of 
evolution in which only clones containing driver mutations evolve to more 
aggressive populations by acquiring new aberrations

• 90 % Transformation to DLBCL phenotype non GC 

• Can occur at any time during the courses of WM

• Exranodal sites frequently affected ( skin,CNS or testicular)

• ORR with RCHOP 61% and median OS 16 months 

Durot E,.BJH 2017 Castillo Am J Hematol. 2016 Jiménez C,. Blood Cancer J. 2017



K. Microcytic anemia 

• Hepcidin transcripts and protein were produced by primary WM cells-
Expression is enhanced by Myd88

• Serum hepcidin levels were elevated in WM versus healthy 

• Correlated with BM involvement , B2 microglobuline levels –CRP and 
inversely with hemoglobin levels 

• No correlation with serum iron indices

• For WM with anemia and low transferrin saturation – there is a positive 
effect of parenteral iron supplementation 

• For unexplained iron deficiency anemia – lymphoplasmacytic disorder 
should be excluded .

Gicart and Maerevoet- BHS 2019- ciccarelli – Clin lymphoma myeloma leuk- 2011



H. Prognosis

NOTE: 
➢ 50% of all patients die from other causes-RR of second cancer 1,69
➢ 33% die of causes directly to WM
➢ All patients don’t require treatment



I. Systemic therapy

Indications
• Constitutional symptoms (recurrent fever, weight loss, fatigue without other causes)

• Progressive and symptomatic lymphadenopathy or splenomegaly

• Anemia (hemoglobin less than 10gr/L or platelet count less than 100X109/L)

• Symptomatic manifestation( hyperviscosity, polyneuropathy etc..)

• Asymptomatic high serum IgM itself is not an indication to treat

Balance risk/benefit and long term toxicity!!

See schema on next pages



Monoclonal antibodies

Mabthera alone: flare up ( 12W), Time to achieve response exceeds 3 months



Alkylating agents

RCD: response were mYD88 wild-type
Avoid purine analogs due to the risk of therapy related myeloid neoplasm associated



Proteasome inhibitors

Gertz- JCO2022

Highgly effective
Response is very fast (1.4 month)
30% of pt has a risk to develop a polyneuropathy-major issue for pts live a decade .
PFS is short  



Bruton Kinase inhibitor : first generation - Ibrutinib





Zanubrutimib- BTK third generation



Ibru Zanubrutimib

Major 
Bleeding

8% 12%

Atrial 
fibrillation 

15% 1%

HTA 20% 14%

Diarrhea 32% 34%

Muscle spams +++ 7

Neutropenia + ++

Rash( max 
grade 2)

16% 13%



Vanessa Van Hende BHS 2023

Treatment
• Single agent is less efficient that R+ chemo

• Avoid Fludarabine or Alkylant (late toxicities)

• Velcade: time to response 1,5 month. TTP 7,9 months, PNP Grade III: 30%!

• Mabthera alone: flare up ( 12W), Time to achieve response exceeds 3 

• months 

• R Benda-R-Dex/Cyclophosphamide, Ibrutimib+ Mabthera: : 95% of PR/CR: 

reduce the risk of flare up

• Myd88wt-> Ibru Ritux orZanu or  RCD

• CXCR4 mutated or unkown -> Ibru Ritux or zanubrutimib





5. APPENDICES
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