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«WM is an uncommon B-cell lymphoproliferative disorder 
characterized primarily by bone marrow infiltration with a 
predominately intertrabecular pattern along with 
demonstration of an IgM monoclonal gammopathy.»

LPL = 0.27 per 105* 

WM = 0.37 per 105
BM aspirate

Median age: 71 years

*SEER data 
Pathology series show WM 95% of cases of LPL

IgM MC + lymphoplasmacytic cells in the BM = WM 

Male/female = 1.5:1
across ethnic groups

«The concentration of IgM varies widely in WM and 
it is not possible to define a concentration that
reliably distinguishes WM from MGUS and other
lymphoproliferative disorders.»

LPL if clonal lymphoplasmacytic aggregates represents
≥ 10% of BM cellularity.

Two subtypes of lymphoplasmacytic lymphoma (LPL)
1) IgM-LPL/ Waldenström Macroglobulinaemia (WM) 

type. 
2) Non-WM type LPL represents around 5% of LPL and 

includes:
(a) cases with IgG or IgA monoclonal proteins
(b) non-secretory LPL
(c) IgM LPL without bone marrow involvement

LPL if abnormal lymphoplasmacytic aggregates in the bone marrow and evidence
of  clonal B cells and plasma 
cells, even when the aggregates represent <10% of BM cellularity of the 
trephine biopsy

IgM MGUS = IgM paraprotein with <10% bone marrow plasma cells and lacking
lymphoplasmacytic B-cell aggregates sufficient for a diagnosis of LPL

Two subtypes of IgM MGUS are now further distinguished:
• IgM MGUS, plasma cell type (no clonal lymphocytes, no  MYD88 mut; 

IGH::CCND1 or other myeloma associated IGH rearrangements may be present).
• IgM MGUS, not otherwise specified

WHO HEM5 2022 ICC 2022
Alaggio R. et al., Leukemia 2022,
Campo E. et al., Blood 2022,
Treon SP et al., IWWM-11 2023



Cytogenetic abnormalities:
- Del 6q in 25-50% negatively affects time to transformation and survival
- t(9;14)(p13.2;q32.33) in up to 50% but it needs validation
- Trisomy 4 in 20%
- del17p 7-15% associated with poor prognosis

Gene mutations:
- Somatic Hypermutations partial usage of IGHV
- ARID1A in 17% possible association with more advanced disease
- CD79B 8-15% possible association with transformation
- TP53 <10% it needs further studies
- TERT worse outcome
- Less frequent mutations like KMTD2 e MYBBP1A
- MYD88 in up to 95% of patients
- CXCR4 in up to 40% of patients

WM: Pathobiology



• At least two distinct types of MYD88L265P-mutated WM:

1. Memory B cell. MBC genes, and is characterized by 
upregulated B-cell receptor and phosphatidylinositol 3-
kinase/protein kinase B/mammalian target of rapamycin
(PI3K/AKT/ mTOR) signaling. CXCR4 mut >>>

2. Plasma cell. The PC-like subtype can partially differentiate
toward a PC, upregulates key PC genes, has enhanced NF-
κB signaling, and has an upregulated unfolded protein
response. Del 6q >>>

Gagler DC et al. Blood 2025

Plasma cell like (PC like)

Partial differentiation toward a PC

● Peculiar IHC: CD38+, CD138+, CD27+, FCRL5+

● SP140mut esclusive of this subtype; overall lower mutational
burden

● Del(6q) more prevalent
● Enhanced NF-kB signaling

❖ Higher platelet count
❖ Lymph node enlargement

Memory B cell like (MBC-like)

Expanded population of MBCs blocked in their capacity to differentiate
beyond the MBC stage. 

● Peculiar IHC: CD24+, CD74+

● Most of CXCR4, HIST1H1E, MAP3K14 mutations; overall higher
mutational burden

● Del(13q) more prevalent
● Diminished NF-kB signaling
● Upregulation of BCR signaling

❖ Greater circulating IgM levels
❖ Greater splenic enlargement
❖ Less adenopathy
❖ Elevated LDH 



Elessa D BJH 2022

• Retrospective analysis of WM patients seen in a single tertiary referral centre from January 2007 to May
2021

• Excluded aetiologies for the inflammatory syndrome using a pertinent blood workup, including C-reactive
protein (CRP), and imaging 

• Results: 67 (28%) IWM, 166 (68%) non-IWM, and 9 (4%) WM with inflammatory syndrome of unknown
origin.

Inflammatory WM (IWM)

Overall survivals (OS) were similar (median OS: 17 vs 20 
years; p = 0.11) but time to next treatment (TNT) was
significantly shorter for IWM (TNT1: 1.6 vs 4.8 years, p < 
0.0001).  IWM mostly shared the same presentation and 
outcome as WM without inflammatory syndrome.



• Eighty-three percent of del6q 
patients had CRP values ≥ 5 
mg/L compared to 49% non-
del6q WM patients. 

• In multivariate analysis, only
del6q (p=0.02) and albumin
(p<10-2) were found to be 
significantly associated with 
inflammatory status, whereas
lymphadenopathies and 
anaemia were not (Table 1).

Inflammation in Waldenström macroglobulinemia is associated with 
6q deletion and need for treatment initiation



Del6q 

TP53 abnormalities

Complex Karyotype

Krzisch D et al AJH 2021

Updated Data on Impact of Cytogenetic Abnormalities



Danesin N et al. Ann Hematol 2024.

Coorte 2000-2023
N=207
Cariotipo in 85
Analisi in 64



WM treatment



Chemo-Immunotherapy in Frontline WM: CR is rare!
Regimen Overall response rate Complete 

response
Median Progression Free 

Survival (months) 
Rituximab x 4 25-30% 0-5% 13

Rituximab x 8 40-45% 0-5% 16-22

Rituximab/IMIDs 70% 5% 30

Rituximab/Cyclophosphamide/Dex 70-80% 5-15% 30-36

Rituximab/Nuceloside Analogues 70-90% 5-15% 36-62

Rituximab/Proteasome Inhibitors 70-90% 5-15% 42-66

Rituximab/Bendamustine 90% 5-15% 69



Chemo-Immunotherapy in Frontline WM: be careful!



(17.66%)



1L therapy: BTKi for patients not suitable for CIT

Median ORR 93%; MajorRR 81%; >=VGPR 30%; PFS 76% @4yrs



BTKi impact of the CXCR4 mutation



Same efficacy in untreated or previously treated

INNOVATE TRIAL

Buske C et al JCO 2022

Studio iNNOVATE Fase IlI, randomizzato, doppio
cieco, placebo-controllato (n = 150)

Pazienti idonei
•Diagnosi confermata di WM

•Treatment naive o precedentemente trattati
•Durata >12 mesi a precedente Rituximab
•Analisi dei geni mutazionale: MYD88

e CXCR4

Randomizzazione 1:1

Braccio A – Ibrutinib + 
Rituximab

• Ibrutinib 420 mg PO qd
• Rituximab 375 mg/m² 
settimane 1–4 e 17–20

Braccio B – Placebo + 
Rituximab

• Placebo PO
• Rituximab 375 mg/m² 
settimane 1–4 e 17–20

- median PFS was not reached
with Ibrutinib-Rituximab vs 
Rituximab alone, HR. 0.25, p
< 0.0001 so meeting the 
primary endpoint. 

- The benefit was regardless
MYD88/CXCR4 mutational
status, prior tx and key patient
characteristics. 



1L therapy: 
New proposals:

• Acala BR (studio BRAWN)
• Zanu BR (studio cinese)
• Bor-Ibr-R + maintenance Ibr + R (studio ECWM – Prof. C. Buske)
• Carlfilzomib + Ibrutinib versus Ibrutinib
• Ibrutinib + venetoclax

L’IDEA E’ DI RENDERE LA RISPOSTA PIU’ PROFONDA E DURATURA



1L therapy: 
New proposals:

• Acala BR (studio BRAWN)
• Zanu BR (studio cinese)
• Bor-Ibr-R + maintenance Ibr + R (studio Buske)
• Carlfilzomib + Ibrutinib versus Ibrutinib
• Ibrutinib + venetoclax



Berenstein N, ICML 2025



Berenstein N, ICML 2025



Highest VGPR and CR rates 
Reported for WM



1L therapy: 
New proposals:

• Acala BR (studio BRAWN)
• Zanu BR (studio cinese)
• Bor-Ibr-R + maintenance Ibr + R (studio Buske)
• Carlfilzomib + Ibrutinib versus Ibrutinib
• Ibrutinib + venetoclax



• Venetoclax 100mg>200mg>400mg
• ORR 100%(53% PR; 42% VGPR; 4% MR)
• No CR observed
• Grade 5 Ventricular Fib 9%

CXCR4 mutations were associated with a
numerically, but not statistically significantly, 
lower VGPR rate (29% vs 50%) CXCR4 mutations
did not impact PFS

Castillo J et al. Blood 2024



1L therapy: does quality of response really matter?

• N = 440 consecutive patiens
• Fixed duration 1L therapy

Paludo J et al Am J Hematol 2025

• Lower Disease-Specific deaths
• Major Response (MaR) = PR + VGPR + CR
• PFS and TTNT better in MaR than for < MaR
• VGPR + CR better than PR in TTNT = PFS and OS

5-yrs OS 
89%
70%

5-yrs DSS 
18%
3%

Equal Exposure to Rituximab Maintenance



Relapsed/Refractory
BTKi studio ASPEN



ASPEN trial

Tam C et al. Blood 2020; Dimopuolos M et al. JCO 2023 

More patients randomly assigned to zanubrutinib than ibrutinib were older than 75 years (33.3% v 22.2%, respectively; P = 
.084) and had CXC motif chemokine receptor 4 mutation (CXCR4MUT) disease (32.4% v 20.2%, respectively; P = .073).



Tam C et al. Blood 2020; Dimopuolos M et al. JCO 2023 

ASPEN trial
Median FU 44.4 mesi



IWWM Prague 2024; ASH 2024; Blood 144; 3031-3033

ASPEN trial: Long Term For patients from cohort 2 (n=26, confirmed MYD88-wild type), the ORR was 84.6% and the 
VGPR+ rate was 30.8% versus 80.8% and 30.8%, respectively, at ASPEN final analysis (Dimopoulos
et al. JCO. 2023). Median duration of response was 55.7 mo (95% CI, 31.3, 68.4) for cohort 1 and 
41.1 mo (95% CI, 15.7, NE) for cohort 2.



CXCR4 mutated





• Zanubrutinib exhibited fewer side effects associated with off-target binding, especially
cardiovascular toxicities

• Neutropenia occurred early and was neither treatment-limiting nor associated with a 
higher infection rate

• Zanubrutinib was associated with longer treatment duration and lower risk of dose 
reduction or discontinuation because of Aes

• Patients previously intolerant to ibrutinib or acalabrutinib did not experience a recurrence
of treatment-related AEs with zanubrutinib.



Terapia di manifestazioni più rare: neuropatia da anti-MAG

PN in 49 pts

• 65% males
• 78% relapsed
• 74% CXCR4 WT

• 71.4% Resolution of symptoms: 78% 84% 66%

Heyman BM et al Blood Adv 2025



Relapsed WM: novel therapeutic targets

Current Hematologic Malignancy Reports (2024) 19:163–174
Danesin N et al. Front Hematol 2025



Relapsed WM: novel covalent BTKi

Lancet Haematol 2020;7: e112–21

DOR

PFS

OS

Lancet Haematol 2020;7: e112–21

Safety
Grade 3–4 adverse events occurring in 
more than 5% of patients were
neutropenia (17 [16%] of 106 patients)
and pneumonia (7 [7%]). 

Grade 3–4 atrial fibrillation occurred in 
one (1%) patient and grade 3–4 bleeding
occurred in three (3%) patients.



Relapsed WM: novel covalent BTKi

Cao XX The Lancet 2022

Doppi mutati = MYD88 singoli mutati

Doppi WT



Relapsed WM: novel covalent BTKi

Sekiguch N Cancer Sci 2020



R/R WM: Advanced lines (>2 prior lines including cBTKi)

AM Frustaci et Al, Hemasphere 2025



Non covalent BTKi

NC BTKi inhibits BTK through a 
reversible binding that is
independent of the cysteine
residue, even in the presence
of mutations at the C481 site.



Relapsed WM: non covalent BTKI PIRTOBRUTINIB

BRUIN study phaseI/II basket trial (LNH, n = 725)
78 R/R WM 
78% ≥1 prior BTKi (≥2: 13/61, 21%), 
64% CIT+BTKi

Scarfò L et al. EHA 2023

Safety

Safety cohort of all pirtobrutinib-treated patients with
B-cell malignancies (n=725)

Most frequent TEAEs: fatigue (26%), diarrhea (22%), contusion
(19%)

Most frequent Grade≥3 TEAE: neutropenia (20%).

Low rates of Grade≥3 TEAEs hypertension (3%), hemorrhage
(2%), atrial fibrillation/flutter (1%) were observed. Overall, 15
(2%) patients discontinued due to treatment-related AE.

Efficacy

Total population (n=72) MRR 68%, PR 44%,  VGPR 24%, no CR

cBTKi naïve: MRR: 69%, PR:47%, VGPR: 22%

cBTKi pretreated: MRR:64%, PR: 40%, VGPR: 24%

CIT + cBTKi pretreated: MRR:64%, PR: 43%, VGPR: 21%,



Relapsed WM: non covalent BTKi NEMTABRUTINIB

A Phase 2 Study to Evaluate the Efficacy and Safety of MK-1026 in Participants With Hematologic
Malignancies

• Dose Escalation and Confirmation (Part 1)
• Cohort Expansion (Part 2). 
• Determination of the recommended phase 2 dose (RP2D) in Part 1
• Part 2 using 8 disease-specific expansion cohorts (Cohorts A to H).



Relapsed WM: non covalent BTKi DEGRADERS

Frustaci A EHA 2025





Castillo JJ Blood Adv 2025

N=32
50% after BTKi
ORR 84%
>PR 81%
VGPR 19%
mPFS 36mo
5yrs PFs 24%
5yrs OS 95%

Most common AE =>G2:
neutropenia in 53%

mPFS 36mo

5yrs PFs 24%

Relapsed WM: BCL2i VENETOCLAX



Relapsed WM: BCL2i SONROTOCLAX

ASCO 2024



Development of BCL2i and c/ncBTKi in WM:
1) Frontline setting
- combination of venetoclax plus rituximab vs ibrutinib

plus rituximab

2) Relapsed
- combination of venetoclax plus pirtobrutinib.
- combo sonrotoclax plus zanubrutinib

• https://www.clinicaltrials.gov/study/NCT04840602?term=AREA%5BBasicSearch%5D(gp2013)&rank=10
• https://www.clinicaltrials.gov/study/NCT05734495?term=PIRTOBRUTINIB&rank=1
• ClinicalTrials.gov identifier: NCT04840602
• https://www.clinicaltrials.gov/study/NCT05952037



ASH annual meeting 2024

Relapsed WM: non covalent BTKI PIRTOBRUTINIB PLUS BCL2 INHIBITORS





Immunotherapy?



Relapsed WM: immunotherapy

Kothari J et al. Br J Haematol. (2024) 205:2273–81.

«PembroWM is the first study to evaluate the feasibility
of PD-1 axis modulation in WM and has shown that in 
combination with Rituximab the combination is safe and 
deliverable»



51. Epcoritamab in previously treated WM. Available online at: https://clinicaltrials. gov/study/NCT06510491 (Accessed June 29, 2025).
52. Study of brexucabtagene autoleucel in adults with rare B-cell Malignancies (ZUMA-25). Available online at: https://clinicaltrials.gov/study/NCT05537766
(Accessed June 29, 2025).
53. Shadman M, Caimi PF, O’Brien SM, Reagan PM, Dezube B, Navaratnarajah P, et al. Efficacy and safety of a third generation CD20 CAR-T (MB-106) for treatment of relapsed/
refractory indolent B-cell non-Hodgkin lymphoma: phase-1 results from a multicenter trial. ASH Annu meeting. (2023) 142 (supplement 1):2102. doi: 10.1182/blood-2023-175007

Third generation CD20 CAR-T 
(MB-106)

https://clinicaltrials/


Update on WM: take home messages
- Classifications: WHO HEM5 and ICC 2022 divergent
- At least two distinct types of MYD88L265P-mutated WM
- Long-term toxicity of CIT
- Longer f.u. of efficacy/safety of cBTKi Ibrutinib and Zanubrutinib
- Novel 1L approaches:
• Acala BR (studio BRAWN)
• Zanu BR (studio cinese)
• Bor-Ibr-R + maintenance Ibr + R (studio Buske)
• Carlfilzomib + Ibrutinib versus Ibrutinib
• Ibrutinib + venetoclax

- Relapsed WM:
• Novel cBTKI
• ncBTKI
• PROTACS BTKi degraders
• BCL2i
• COMBOS

- Immunotherapy is under initial development
• Axicel; MB-106 (CAR-T)
• Epcoritamab (HOVON study)
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WM Fist Line 
Therapy

Personal view

Fit for CIT
< 75 yo

Rapid response

Unfit for CIT
>75 yo

Del17p/TP53mut

BR x 6 cycles

Other options: DRC

Plasmapheresis

Until IgM<40g/L
To avoid IgM flare

Zanubrutinib

Indipendently from 
MYD88/CXCR4 status

Consider to stop at 4 cycles if:

● ≥ VGPR after 4 cycles
● Excess of toxicity respectless 

of response



WM R/R

BTKi naive BTKi exposed

Zanubrutinib

Other options: 
-non cross-resistant CIT

-BDR

- If reduced dosage consider increasing
- PIRTOBRUTINIB compassionate use

- VENETOCLAX off label

- Other options: BDR, non cross-
resistant CIT

Clinical trial if 
available

ADVANCED LINES: BTK degraders / Other nc BTKi (i.e. Nemtabrutinib) / Bispecific antibodies (Epcoritamab) / 
Loncastuximab


