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IgM monoclone: DD

• IgM MGUS

• B-cell lymphoma

• Lymphoplasmacytic lymphoma

• Amyloidosis

• IgM myeloma

• Reactive 







Waldenström macroglobulinemia: Epidemiology

• Median age 71

• Incidence: 4.1/1,000,000 in whites. Less in blacks.

• M/F 3:1

• Family history: 4.3% (poorer outcome)











IgM flare

• Use of rituximab is associated with the risk of “flare” 

• The initiation of rituximab treatment results in a transient rise in the 
level of IgM, which can produce an increase of serum viscosity

• Less frequently when rituximab is combined with cytotoxic 
chemotherapy

• In some trials, rituximab is delayed until the second cycle to allow 
cytotoxic therapy to reduce IgM levels and reduce the risk of 
hyperviscosity associated with the introduction of rituximab



WM- initial workup

• Serum protein electrophoresis 

• Serum immunofixation

• Quantitative test for immunoglobulins 

• 24-hour urine collection for protein electrophoresis

• Immunoglobulin free light chain assay (long-term value not established)

• Serum β2 microglobulin evaluation for prognosis

• Bone marrow biopsy

• Cytogenetic studies with optional fluorescence in situ hybridization

• MYD88 mutational analysis required, CXCR4 mutational analysis if MYD88 
is mutated 



WM- initial workup (cont’d)

• Computed tomography of abdomen and pelvis to detect organomegaly and 
lymphadenopathy (PETCT only if lymphoma suspected)

• Serum viscosity required when signs and symptoms of hyperviscosity
syndrome are present or when IgM >4000 mg/dL

• Ophthalmologic evaluation for hyperviscosity

• On the basis of clinical presentation, analysis involves Coombs test (cold 
autoantibody) and cryoglobulin or tissue stains for amyloid deposits 

• Hepatitis B and C screening is necessary if rituximab therapy is planned





MYD88

• The MYD88 mutation L265P is associated with WM and IgM MGUS

• MYD88 L265P is seen also in splenic marginal zone lymphoma (4%), 
IgM amyloidosis (71%) mucosa-associated lymphatic tissue 
lymphoma (7%), and PCNSL

• Conflicting data regarding prognostic value



Indications to start treatment: 

• Symptomatic anemia (typically hemoglobin <10 g/dL) or thrombocytopenia due to bone marrow 

infiltration

• Constitutional symptoms attributable to WM

• Symptomatic hyperviscosity syndrome (e.g., visual changes, mucosal bleeding, confusion, headache)

• Significant lymphadenopathy or organomegaly causing symptoms or organ dysfunction

• WM-related peripheral neuropathy

• Amyloidosis, cryoglobulinemia, or cold agglutinin disease with clinical manifestations

• Bing-Neel syndrome (CNS involvement)

• Other evidence of end-organ damage directly attributable to WM

• Critically high IgM (>60 g/L)



Bing-Neel Syndrome

• Bing–Neel syndrome (BNS) is a rare manifestation WM, which is caused by 
infiltration of LPL)cells in the CNS

• Every WM patient with atypical or unexplained neurologic symptoms 
should be evaluated for BNS

• Key in the diagnostic workup is an MRI of the brain and spine and CSF 
examination or (if possible) cerebral biopsy to confirm the presence of LPL 
cells in the CNS

• Flow cytometry and molecular diagnostics aid in diagnosis by 
demonstrating a monoclonal B-cell population and the MYD88-mutation, 
respectively

• The aim of the treatment is clinical improvement; BTK inhibitor ibrutinib 
(or Zanubrutinib) is preferred as first-line therapy thanks to its high efficacy 
and limited toxicity





MSS-WM

Parameter Points assigned

Albumin < 35 g/L 1

Age 66–75 years 1

Age > 75 2

LDH>ULN 1

Point score OS @ 5 years, %

0 - low risk 93

1 - low-
intermediate

82

2- intermediate 69

≥ 3 high risk 55

Zanwar et al. J Clin Oncol 42, 2527-2536(2024)



Waldenström Macroglobulinemia: 2025 Update on Diagnosis, Risk Stratification, and 
Management

American J Hematol, Volume: 100, Issue: 6, Pages: 1061-1073, First published: 17 March 2025, DOI: (10.1002/ajh.27666) 



Diagnosis and Management of Waldenstrom's 
Macroglobulinemia

Hematological Oncology, Volume: 43, Issue: S2, First published: 15 June 2025, DOI: (10.1002/hon.70071) 



Choice of 1st line: 

R-chemo (BR/DRC) 

• Fixed duration

• Faster reduction of IGM with BR

• Deeper responses

• No rebound

• Lower risk of bleeding and Afib

• Concern regarding secondary 
malignancy

BTKi
• Treatment until PD/ toxicity

• Slow reduction with Ibrutinib 
(faster with Zanubrutinib)

• Mostly PR

• Rebound

• Lower risk of infections

• Lower risk (?) of SPM















BTKi



Ibrutinib for previously                                           
treated  WM
• ORR 90%, major response 73%

• MYD88 mut: 

CXCR WHIMCXCR WT

86%100%ORR

62%91%Major response

Treon, NEJM 2015





50 month f/u (Castillo, leukemia 2022)



iNNOVATE (Dimopoulus, NEJM 2018)







iNNOVATE- final analysis (Buske; JCO 2022)



iNNOVATE- final analysis (Buske; JCO 2022)



iNNOVATE- final analysis (Buske; JCO 2022)



iNNOVATE- final analysis (Buske; JCO 2022)



I mono or I+R?



Ibrutinib

• Outside of a clinical trial setting (“real world”) 80 patients were 
reported receiving ibrutinib therapy, achieving an overall response 
rate of 91% with an 18 month progression-free survival of 82%; 21% 
of patients discontinued therapy due to treatment related toxicity. 
Atrial fibrillation was seen in 11%. The IgM rebound was seen in 36% 
of patients following ibrutinib discontinuation



Newer BTKi

• Acalabrutinib: phase 2 only. 93% ORR. Fewer side effects

• Zanubrutinib: ASPEN trial, phase 3 (Zanubrutinib vs. Ibrutinib): similar 
efficacy, less side effects



ASPEN: Study Design

▪ Randomized, open-label, multicenter phase III study; current report presented cohort 1 data

Patients with WM and 
measurable disease who 
require treatment, ECOG 

PS 0-2, inappropriate 
candidates for standard 
chemoimmunotherapy,* 

no prior BTK inhibitors
(N = 229)

Treatment until 
PD, unacceptable 

AE, death, 
withdrawal of 

consent

Ibrutinib 420 mg PO QD
(n = 99)

Zanubrutinib 160 mg PO BID
(n = 102)

Slide credit: clinicaloptions.com

▪ Primary endpoint: rate of CR or VGPR in Cohort 1

▪ Secondary endpoints: response, DoR, PFS, safety, QoL

Zanubrutinib 160 mg PO BID
(N = 28)

Cohort 1: 
MYD88

mutation
(N = 201)

Cohort 2: 
MYD88

wild type
(N = 28)

Tam. ASCO 2020. Abstr 8007. NCT03053440.

Stratified by CXCR4 status (CXCR4WHIM vs CXCR4WT vs missing) 
and No. prior lines of therapy (0 vs 1-3 vs > 3)

*If treatment naive.

http://www.clinicaloptions.com/


ASPEN: Baseline Characteristics

Tam. ASCO 2020. Abstr 8007. Slide credit: clinicaloptions.com

Characteristics
(ITT Population)

Zanubrutinib
(n = 102)

Ibrutinib
(n = 99)

Median age, yrs
▪ > 65 yrs, %
▪ > 75 yrs, %

70
59.8
33.3

70
70.7
22.2

Male, % 67.6 65.7

Prior treatments, %
▪ 0
▪ 1-3
▪ > 3

18.6
74.5
6.9

18.2
74.7
7.1

Characteristics, %
(ITT Population)

Zanubrutinib
(n = 102)

Ibrutinib
(n = 99)

Genotype
▪ MYD88L265P/

CXCR4WT

▪ MYD88L265P/
CXCR4WHIM

89.2

10.8

90.9

8.1

Hemoglobin ≤ 110 g/L 65.7 53.5

IPSS WM
▪ Low
▪ Intermediate
▪ High

16.7
37.3
46.1

13.1
42.4
44.4

http://www.clinicaloptions.com/


ASPEN: Response in ITT Population

Tam. ASCO 2020. Abstr 8007. Reproduced with permission. Slide credit: clinicaloptions.com

▪ CR + VGPR rate difference by investigator assessment after January 2020 data cutoff: 13.2 (1.4-25.1; P = .0302)
▪ In general, similar response rates (by IRC) with either BTK inhibitor across subgroups, including CXCR4 status, baseline 

hemoglobin, extramedullary disease

Response by Investigator ReviewResponse by Independent Review Committee*

*Primary endpoint.

▪ Data cutoff: August 31, 2019
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http://www.clinicaloptions.com/


ASPEN: IgM Reduction and Survival

▪ Greater IgM reduction (AUC over time) with zanubrutinib vs ibrutinib (P = .037)

Tam. ASCO 2020. Abstr 8007. Slide credit: clinicaloptions.com
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ASPEN: Most Common Adverse Events 

Tam. ASCO 2020. Abstr 8007. Slide credit: clinicaloptions.com

Most Common AEs, %*

All Grades Grade ≥ 3

Zanubrutinib
(n = 101)

Ibrutinib
(n = 98)

Zanubrutinib
(n = 101)

Ibrutinib
(n = 98)

Diarrhea 21 32 3 1

Upper respiratory infection 24 29 0 1

Contusion 13 24 0 0

Muscle spasm† 10 24 0 1

Peripheral edema† 9 19 0 0

Hypertension 11 16 6 11

Atrial fibrillation† 2 14 0 3

Neutropenia† 25 12 16 8

Pneumonia† 2 12 1 7

Anemia 12 10 5 5

Thrombocytopenia 10 9 3 5

*Most common AEs, AEs occurring in ≥ 10% of patients, or AEs with ≥ 5% rate differences between groups. † Descriptive 2-sided P < .05. 

http://www.clinicaloptions.com/


ASPEN: BTKi Class Adverse Events of Interest 

Tam. ASCO 2020. Abstr 8007. Slide credit: clinicaloptions.com

AE Categories, %
All Grades Grade ≥ 3

Zanubrutinib
(n = 101)

Ibrutinib
(n = 98)

Zanubrutinib
(n = 101)

Ibrutinib
(n = 98)

Atrial fibrillation/flutter* 3.0 18.4 0.0 7.1

Diarrhea (PT) 21.8 32.7 3.0 2.0

Hemorrhage 50.5 60.2 5.9 9.2

▪ Major hemorrhage‡ 5.9 10.2 5.9 9.2

Hypertension 12.9 20.4 7.9 15.3

Neutropenia*† 31.7 15.3 22.8 8.2

Infection 69.3 71.4 18.8 23.5

Second malignancy 12.9 12.2 3.0 1.0

*Descriptive 2-sided P < .05.
†PT terms of neutropenia, neutrophil count decreased, febrile neutropenia, agranulocytosis, neutropenic infection and 
neutropenic sepsis.
‡Major hemorrhage defined as grade ≥ 3 hemorrhage or any grade CNS hemorrhage.

Data cutoff: January 31, 2020.

http://www.clinicaloptions.com/


ASPEN- final analysis (Dimopoulus; JCO 2023)

▪ Median f/u 44 months



ASPEN- final analysis (Dimopoulus; JCO 2023)

▪ Median f/u 44 months



ASPEN- final analysis (Dimopoulus; JCO 2023)

▪ Median f/u 44 months



ASPEN- final analysis (Dimopoulus; JCO 2023)

▪ Median f/u 44 months



Bortezomib



Waldenström Macroglobulinemia: 2025 Update on Diagnosis, Risk Stratification, and 
Management- 1st relapse

American J Hematol, Volume: 100, Issue: 6, Pages: 1061-1073, First published: 17 March 2025, DOI: (10.1002/ajh.27666) 



Waldenström Macroglobulinemia: 2025 Update on Diagnosis, Risk Stratification, and 
Management- 2nd or later relapse

American J Hematol, Volume: 100, Issue: 6, Pages: 1061-1073, First published: 17 March 2025, DOI: (10.1002/ajh.27666) 



Management of R/R  Waldenstrom's Macroglobulinemia

Hematological Oncology, Volume: 43, Issue: S2, First published: 15 June 2025, DOI: (10.1002/hon.70071) 



Non-covalent BTKi

• Virtually all patients eventually discontinue cBTKi, either d/t side 
effects or acquired resistance (most common: c481)

• The non-covalent BTKi pirtobrutinib shows promising efficacy and 
safety in patients with B-cell malignancies, including those previously 
exposed to cBTK (BRUIN study) 

• The WM cohort in the BRUIN study includes 80 patients (63 BTKi 
exposed) with a median f/u of 22 months (and counting) 

• ORR 88% (BTKi naïve); 78% (BTKi exposed)

• Major response 88% (BTKi naïve); 67% (BTKi exposed)

• Median PFS 22 months



Venetoclax

• Phase II trial: Venetoclax (800 mg QD for 2 years) used in 
relapsed/refractory WM.

• Overall response rate (ORR): 84%

• Major responses (PR/VGPR): 81%, with VGPR in 19% of patients

• Median progression-free survival: 30 months

• Effective regardless of CXCR4 mutation status



בחזרה למטופלת הנשכחת 

DRCהחלה טיפול בפרוטוקול ▪

PRהשיגה ▪

(  שנים 4מעל )מאז בהפוגה ▪



WM- take home massages 

• An indolent disease

• Look for IGM-related complications, and CNS involvement

• Do no harm! 

• 1st line: Choice between fixed duration chemo-immunotherapy to 
continuous BTKi



תודה על ההקשבה

!       ובהצלחה במבחן 
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