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1. Marginal zone lymphoma

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 A+

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



WHO-HAEMS 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 ymphoma /leukemia with proeminent nucleoli (SDLPN)replaces hairy cell leukemia variant and
CD5 negative B-cell prolymphocytic leukemia

WHO- WHO-Haemb5
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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 forless 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



New WHO classification- WHO-HAEMS5- 5th Edition

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

Occular adnexal Salivargland Thyroid Gastric
Phenotype IgM+, CD20+, CD19+, CD22+, CD 27+, FMC7+,CD5-,CD10-, K or A+
Histology Plasmacytic differentiation is common, and associated reactive lymphoid folliculesare often present.
Genetic
All +3;+18
others +2p, +6p, del1p, del6qg +6p, del6q,
Recurrent No recurrent fusions MALT1 such as MALTI1 such as No recurrent fusions
. orrearrangement t(11;18)(q21;921), resulting  t(11;18)(q21;921), orrearrangement
gene fusion described in BIRC3::MALT1 fusion resulting described

in BIRC3::MALT1 fusion

Mutational Variants of TNFAIP3 mutation mutated GPR34 (CD274, TNFRS FAS mutations
rofiles KMT2D, PTPRD, NOTC /deletion Myd88 Fl4and/or

P H2, KLF2 TBLIXRImut TET2

See next

slide

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
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Aetiology and recurrent genetic abnormalities in extranodal marginal zone lymphoma (EMZL) of various sites.

An important clinical application is that BIRC3::MALT1 identifies those cases of the gastric EMZL not responding to H.

pylori eradication. As many of the genes involved in EMZL have not been uniformly investigated across different sites, only

the recurrent genetic changes fundamental to the understanding of EMZL pathogenesis are presented. The height of the boxes

under sites does not reflect the frequencies of these lymphomas. trans translocation, mut mutation, del: deletion.




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 | 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

* QOesophagogastroendoscopy for gastric, colon, salivary glands localisation

* Incase 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

* Smallintestine: 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
* arerelated to the primary localisation
* Bsymptomes are rare ( -> search a transformation)
* Localisation on the small intestinis associated with severe symptoms of malabsorption



Treatment
(i) Gastric Malt Lymphoma
Localized HP-positive gastric MALT lymphoma Localized HP-negative gastric MALT

(stage IE-IIE) lymphomas or who fail HP eradication
therapy (stage IE-1IE)

» Triple therapy regimen for helicobacter pylori

Evaluation of eradication by breath test at 4-6 > Radiotherapy 24Gy can be cure
weeks after treatment, 1 week without PPI OR

» Rituximab alone or Rituximab plus
» |f positive, alternative 3 or 4-therapy regimens Chlorambucil ( IESLG19, Thiebelmont)
» Endoscopicevaluation after 3-6 months NOTE: Gastrectomy /

Fludarabine/multiple-agents chemo are
The interpretation of the lymphoid infiltratein / pie-ag

post-treatment gastricbiopsies can be very
difficultand there are no uniform criteria for the
definition of histological remission.

not recommended

I The length of time necessaryto obtaina
remission varies from 3 to 28 (median: 15,5)
months. Itis reasonableto wait atleast 12
months before startinganother treatment !!

Do not overtreat these patients- screen for

PN .



(ii) Non-Gastric Malt Lymphoma

* Localizeddisease

- 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 |

* Systemicdisease or if the radiotherapy is contra indicated

- Asymptomatic patient: wait and see
- Symptomatic patients: follow the guideline for symptomatic Nodal marginal zone lymphoma



Table 4% Treatment approach for pathogen Dependent MALT MZL

Tahle 4. Approach for the treatment of pathogen Dependent MZL

GASTRIC MALT LYMPHOMA
Hélicobacter Pylori
1rtline 2nd Jing 3 ligne
1-PPI standard dose* /12h - guadritherany** antibiotherany
2 -Llarithrpmycing 500 mg M12h o 144 driven by sensitivity
eAmoxicilline 1 gr/12hx 144 [hiopsy for bacterial
tMétranidazole 500 mg f12h x 144 culture}
Second choice: Second Choice:
guadritherapy** 1-PPI standard dose* /12h
2 -Clarithromycine 500 mg f12hx 14d
rAmoxicilling 1 gr/12h x 14d
eMétronidazole 500 meg f12h x 14d
7 liaB Torferi
Doxycyeline 100mg/24h x 21d Apowicilline 1gf12h x 214
¥ Tobacter Jeiuni
1rtline 2nd line 3 ligne
Clapytheomycins 500mg/12h x 7d  Azythroogecine 500meg/24h v 3d  Clindamecine 600mg/Bh x 7d
OCULAR MZL
Chlamydia Psitacci
Doxyoycline 100mg/24h x 21d
SPLENIC MALT LYMPHOMA
Hepatitis C Virus
Treatment in collaboration with Gastro-Enterplogist,
NO dbwyimabl

*Proton Pump [nhibitor [PPl), standard dose Oméprazole 20 mg or Esomeprazole 40 mg or
Lansoprazale 30 mg or Pantoprazole 40 mg.

** Quadrithérapy = TRYPLERA® 3 gel/6h + Omeprazole 20mg/12h x 10 days.



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 Follicularlymphoma
* Avoidfludarabine( too toxic) and anthracycline
* Excluded transformationin cases of B symptomes or high LDH

* Treatmentapproach 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 ymphoma. Hematol Oncol. 2017, 35(4):536-541.



Treatment approach

Nodal Marginal Zone Lymphoma

Y
Localized disease
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**%**In case of the patientisin CR after 3 cycles— consider to stop therapy after 4 courses
Rituximab in maintenanceis not associated with an OS



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 )

ANGR s 7o TeUAGHIU T Dbk abee et b Troa:
Durable ibrutinib responses in relapsedirefractary marginal zone VR g ko, D Sty o] EFces b riehy
lymphome: |ang-term follow-up and biomarker analysis e ywgtens
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Transformation to high grade large B cell ymphoma

e Occurs withan annualincidence 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

e 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

* Transformationinto a large B cell lymphomais treated as DLBCL.



.
c) Splenic MZL lymphoma (SMZL) “‘

-SRPL
- HClv

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

 Lymphadenopathyisrare
 Medianage: 70y/ Female predominance
 10-40% Monoclonal Protein

e Fortuitousdiscovery of circulatingmonoclonal B lymphocytesand or
splenomegalyin an healthy patient

 Sometimes associated to hepatitisC

* Treatmentapproach schema on next page

lannitto, Efficacy of bendamustine and rituximab in splenic marginal zonelymhoma, Phase |l Brisma, BJH, 2018



Treatment approach

Splenic Marginal Zone NHL

Svmptomatic splenomegaly
v Anemia< 10gr/d|
§ — - Thrombocytopenia < 80000
a5 epa
LDH >N
v
Y Cytopenia’? ¥ LDH >N
HCV treatment Pain? o B Symptoms
(Hepatologist) Mo Abdeminal adenopathy
Large cells > 20-60%
b
o T
Y spm! ¥
ectomy
Obsarvation or See nodal MZL

Ritwimat I algorithm




2.Waldenstrom Macroglobulinemia

A. Definition

. infiltration with min 10% in the bone marrow by Lymphoplasmacyticcells lymphoma
with monoclonal IgM paraprotein

B. Incidence

. 1% of lymphoid malignancies

C. Epldemlology

Medianage: 70 y
. 3,4:1,7 male to female predominance
. Incidence rate is higher among in whites and increases in the past 20 years
e 20% had a first degree relative with WM or another B-Cell disorder

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



E. Definition of IgM-related in Macroglobulinemia

IgM Symptoms of tumor Marrow IgM-
monoclonal mass/infiltration infiltration mediated
component (adenopathy anemia) >10% symptoms

MGUS + . - -
Smoldering macroglobulinemia + . + -
IgM-related disorder (eg, cold + - t +
agelutinin hemolytic anemia, type ||

cryoglobulin, neuropathy, amyloidosis)

Macroglobulinemia + + + t

Abbreviations: IgM, immunoglobulin M; MGUS, monoclonal gammopathy of undetermined

significance; +, positive; -, negative; +, equivocal.



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 (6g21-25) (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 proteinuriais frequently present
Testing for cold agglutinins and cryoglobulines

Serum viscosity
In case of signs or symptoms of hyperviscosity syndrome




WM\

v ¥

MYDS8S8 1265F MYDS88 WT
> 90% < 10%

CXCR4 WT CXCR4 WT
62% Up to 100%
- 7
MRR response e
91.7%

Fig. 2 MYD88 and CXCR4 mutations in WM. Summary of the
distribution of MYD88 and CXCR4 mutations in WM (according to
[58, 68, 76, 77]). MRR are given for Ibrutinib (for MYD88-2%F
CXCR4VYT, MYD88WYT / CXCR4WYT according to [76, 77] (n = 62) and
for CXCR4 FS (n =49) versus NS (n =19) according to [68]) NS
nonsense, FS frameshift, WT wildtype WHIM Warts, Hypo-
gammaglobulinemia, recurrent bacterial Infections and Myelokathexis,
MRR major responds rate.




E. Work-up

Blood
Hemogramme/ immunophenotype
Chemestry : renal function acide uric, LDH, liver function
Quantitativeimmunoglobuline
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

Hyperviscosity due 10 Waldenstréom
macrogiobulinemia

—

Symptoms ‘

Fatigue —~Weakness-Weight loss-sudations-fever-pain

Physical finding
Related to lymphoproliferation
Lymphadenopathy- hepatosplenomegaly
Bone marrow insufficiency ( anemia )
Related to IgM
Purpuraand mucosal bleeding
Multiple flush-colored papule

Ponneuropath\‘]( demyelinating peripheral
neuropathy with |gM 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/I

Unsuspected if viscosity is less than 4

Sometimes associated with high tumor burden and sometimes not
Retinal hemorrhage is a medical emergency

Management

Gertz et al, JCO 2022

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




H: Uncommon presentation : Acquired Von Willebrand
disease

e 15% of WM pts
 Canbe a majorrisk 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



l. 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/CastilloJJ,. Blood. 2019.


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

J. Uncommon presentation Transformation to DLBCL

Rarely occur ( 5,10 and 15-year cumulativeincidencerates were 1, 2.4 and 3.8%
respectively ) /25-50% treatment naive

e Canoccur atanytime during the courses of WM

Patients with MYD88WT had higher likelihood of histological transformation

* Transformation process seemed to be consistent with part of a branchingmodel of
evolutionin which only clones containing driver mutations evolve to more
aggressive populationsby acquiringnew aberrations

* 90 % Transformationto DLBCL phenotype non GC
 Canoccur at anytime during the courses of WM
 Exranodalsites frequently affected ( skin,CNS or testicular)

e  ORR with RCHOP 61% and median OS 16 months

Durot E,.BJH 2017 Castillo AmJ 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

e 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

* Forunexplained iron deficiency anemia — lymphoplasmacytic disorder
should be excluded .

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



H. Prognosis

Table 2. International Prognostic Scoring System for Waldenstrom Macroglobulimemia

Factor associated with prognosis Value
Age, =65
Hemoaglobin, g/dlL =11.5
Platelet count, Mo./mcl =100,000
Bz-Microglobulin, mgsdl =3
Monoclonal lghd, g/dlL =7

Risk stratum and surwvival

Risk category Score” Median survival, mo
Lo 0 or 1 {except age) 142.5
Imtermediate 2 or age =65 vy 98.6
High =2 43.5

Abbrewviation: lgh, immunoglobulin k.
T One point is assigned for each positive factor and the risk score is the sum of points.

Adapted from Morel et al. 49, Used with permission.

NOTE:

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




l. Systemic therapy

Indications

Constitutional symptoms (recurrent fever, weight loss, fatigue without other causes)
Progressive and symptomaticlymphadenopathy 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

Drug Treatment naive, Overall response  Majorresponse  Very good partial Progression-free survival
relapsed or refractory rate rate responserateor  (95% Cl)
better
Gertz et al® Rituximab 34, 35 (n=69) 36 (52%) 19 (28%) 0 Median: 23 months (NR)
Treonetal’ Rituximab 12,17 (n=29) 19 (66%) 14 (48%) 0 Median: 14 months (NR)
Dimopoulosetal®  Rituximab 34, 41 (n=75) 35 (47%) 24 (32%) 5 (7%) 30-month: 28% (NR)
Furman et al* Ofatumumab 9, 28 (n=37) 22 (59%) 15 (41%) 0 Median: 18 months (14-22)
All studies reported adverse events of infusion reactions, infections, intolerance, and IgM flare. NR=not reported.
Table 1: Selected anti-CD20 monotherapy regimens in patients with Waldenstrom macroglobulinemia

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



Alkylating agents

Drugs Treatment naive, Overall response Major response Very good partial Progression-free survival
relapsed or refractory rate rate responserateor  (95% Cl)*
better
Laszlo et al¥ Cladribine and 16, 13 (n=29) 26 (90%) 23 (79%) 7 (24%) Median: not reached at
rituximab 43 months (NR)
Treon et al*® Fludarabine and 27,16 (n=43) 41 (95%) 37 (86%) 16 (37%) Median: 51 months (NR)
rituximab
Buske etal® CHOP 25, 0 (n=25) 15 (60%) NR NR Median: 22 months (NR)
Buske et al*® R-CHOP 23,0(n=23) 21(91%) NR NR Median: 63 months (NR)
Dimopoulos Cyclophosphamide, 72,0 (n=72) 60 (83%) 53 (74%) 5 (7%) Median: 35 months (NR)
etal® dexamethasone, and
rituximab
Rummel etal® Bendamustine and 19, 0 (n=19) NR NR NR Median: 70 months (IQR 37-73)
rituximab
Rummeletal™ R-CHOP 22,0 (n=22) NR NR NR Median: 28 months (IQR 18-51)
Rummel et al* Bendamustine and 257, 0 (n=257) 236 (92%) 226 (88%) 10 (4%) Median: 65 months (NR)
rituximab
Adverse events have been reported for nucleoside analogues (cytopenias, infections, myeloid neoplasms), CHOP (neuropathy, alopecia, stomatitis), and bendamustine
(rash, constipation). CHOP=cyclophosphamide, doxorubicin, vincristine, and prednisone. R-CHOP=rituximab, cyclophosphamide, doxorubicin, vincristine and prednisone.
NR=not reported. *95%Cl unless otherwise specified.
Table 2: Selected chemotherapy and rituximab combination regimens in patients with Waldenstréom macroglobulinemia

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




Proteasome inhibitors

TABLE 2. Selected Qutcomes With Proteasome Inhibitor-Based Therapy

Regimen ND/RR 2 25%]1gM; % 2 50%]1gM; % 2 90%]1gM; % PFS (time) Reference
BRd 23/0 13 48 35 TTP > 30 months 33
BR 26/0 23 58 8 79% at 1 year 34
BR 0/37 30 46 5 15.6 months 35
CaRd 28/3 19 32 35 75% at 1 year 36
IRd 26/0 19 62 15 75% at 22 months 37

Abbreviations: BR, bortezomib and rituximab; BRd, bortezomib, rituximab, and dexamethasone; CaRd, carfilzomib, rituximab, and dexamethasone; IgM,
immunoglobulin M; IRd, ixazomib, rituximab, and dexamethasone; ND, newly diagnosed; PFS, progression-free survival; RR, relapsed refractory; TTP, time to
progression.

Highgly effective

Response is very fast (1.4 month)

30% of pt has a risk to develop a polyneuropathy-majorissue for pts live a decade .
PFSis short

Gertz- JCO2022



Bruton Kinase inhibitor : first generation - Ibrutinib

Drugs Treatment naive, Overall response  Majorresponse  Very good partial Progression-free survival
relapsed or refractory rate rate response rate or (95% ClI)
better

Treon et al¥ Ibrutinib 0, 63 (n=63) 57 (90%) 50 (79%) 19 (30%) 5-year: 54% (95% Cl139-67%)
Dimopoulosetal®  Ibrutinib 0,31 (n=31) 28 (90%) 22 (71%) 4 (13%) 18-month: 86% (66-94)
Treon et al?® Ibrutinib 30,0 (n=30) 30 (100%) 25 (83%) 6 (20%) 18-month: 92% (73-98)
Dimopoulosetal®  Ibrutinib, 34, 41 (n=75) 70 (93%) 55(73%) 20 (27%) 30-month: 82% (NR)

rituximab
Owen et al® Acalabrutinib 14, 92 (n=106) 99 (93%) 83 (78%) 8 (8%; IWWM-6) and 24-month: 90% (47-99, TN);

31(29%; IWWM-3)  82% (72-89, RR)

All studies reported adverse events of cytopenia, bleeding, arrythmias, and hypertension. IWWMs=International Workshop for Waldenstrom Macroglobulinaemia. NR=not
reported. RR=relapsed or refractory. TN= treatment naive.

Table 4: Selected BTK inhibitor-based regimens in patients with Waldenstrém macroglobulinaemia
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Zanubrutimib- BTK third generation
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»  ASPEN: Randomized Study of Zanubrutinib vs I
' Ibrutinib - Best Overall Response and PFS by
' Investigator Over Time

Responses Over Time in Patients With MYD88"!UT Responses Over Time Observed in
) (Zanubrutlnlb N=98; Ibrutinib N=92) MYDB88"T (N=20)
19 ”— —L- —30 1_ —i'an "o 100 ’ 5 ’ . P
) . of H :
: T B B
2 70 L 270 S ) X ) o
' 2 6 8 vaPR $ 60 0
s 3 ) .
) - e £ :
. 2100 ?100 229 08
o Zanubran .n :vum b ZA NUDTUtin LD Oﬂmﬂc ] Z ubruties l: WND ] 0 Qlﬂnubf‘.m'-b DZMJDH.’H\ID Zanubeutind
' mFuU 194 lnm‘h n2 monm. mFU 17.9 months 28.9 months 42 9 months
) = At 44 4 months event free rates for PFS were = At 42.9 months event-free rates for
78.3% and 69.7% for zanubrutinib and PFS and OS were 53.8% and 83.9%,
) ibrutinib, respectively. For OS, 87.5% and respectively.
85.2%, respectively.
. Data cuto®t: October 31, 2021
g,g Mm;pmu‘ ?:;z‘xcmsgmmmlﬁkfxmme an:qu‘:';es;:uw mayor response rate; MUT, mutant, MYDES, myelold differertiation prmary response 88 gene:
' progressive Gsease. response, , &I Gemase . response, d

Updated: IWWM-11, 2022

£ BHS 38" General Annual Meeting of February 3-4, 2023
“ Face to face Meeting

the Br: an Hematology Society



Off-target effects of BTKI

Ad i ini inil
“‘;’l’;‘“ Celltype Kinase Ibrutinib  Acalabrutinib 2
Bimphocyte o - - =
-
@ TEE — ni. -
Tymehocyls m® —7 nl L5
O
aumee - =l
"“’N&”‘fmg BTk - o | =
@ @ TEC - ni. =i

Thrombocyl e
y) O *
R =

ni = |

eIN IS
B | L
A 18

[
Bleeding

minar bieeding

Off-target effects of BTKI

111 AEs probably also relate to disease that is

being treated

» E.g. myelosuppression of B-lymphoid neoplasms:
inftial combined effect of BTKI and disease

» Reduced tumour burden - beneficial effect on

haematopoiesis: transient AEs

= BTK and TEC: collagen- and vWF induced platelet
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= Inhibition of TEC?

Ibrutinib inhibits TEC, ERBB2/HER2 and ERBB4/HER4

>< next generation BTKI

= ERBB2/HER2 and ERBB4/HER4 possibel candidates for
cardiovascular AEs (e.g. atrial fibrillation)

= ERBB2/HER2 or combination ERBB4/HER4

Rash/diarrhoea not explained by EGFR inhibition

= (e.g. also present for acalabrutinib, zanubrutinib)

= Other mechanisms?
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Treatment

Asymptomatic
patients

Neuropathy

AIHA unresponsive to CS

Cold agglutinin disease
Symptomatic cryoglobulinemia

Watch and wait

Rituximab

Guidelines 2023: treatment in first line

Symptomatic
patients

Hyperviscosity ?
High IgM >40-50 g/L
4

Plasmapheresis

RCD

R-Benda
BRD
Ibrutinib
Zanubrutinib

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 IlI: 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

\/ane<ca VVan Hende RHS 2072




Treatment in relapse refractory disease

| Late relaps > 3 years I

I Option to repeat the former schedule

I Early relaps < 3 years

Inclusion clinical trial
Ibrutinib
Zanubrutinib

RCD

R-Benda

BRD

Thalidomide




5. APPENDICES
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Figure 2: Treatment approach for MALT MZL
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