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Waldenström Macroglobulinemia

• Described by Jan Waldenström in 1944

• Low grade B-cell lymphoma, 1% of NHL

• Approximately 1000-1500 new cases per year in USA

• 3.8/million-persons/year

• Median age at diagnosis is 69 years

• More common in Caucasians

• Familial predisposition in up to 26% cases
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WHO Criteria
• Lymphoplasmacytic lymphoma (LPL)

• Neoplasm of small B lymphocytes, plasmacytoid lymphocytes, and plasma cells

• Usually involving bone marrow and sometimes lymph nodes and spleen

• Does not fulfill criteria of any other small B-cell lymphoid neoplasm that may also 
have plasmacytic differentiation

• Swerdlow SH, et al. WHO 2017

• Waldenström Macroglobulinemia (WM)

• Lymphoplasmacytic lymphoma with bone marrow involvement

• IgM monoclonal gammopathy of any concentration

• Owen RG, et al. Clinicopathological definition of Waldenstrom’s Macroglobulinemia: 
Consensus Panel Recommendations from the Second International Workshop on 
Waldenstrom’s Macroglobulinemia. Semin Oncol 2003:30:110-115



Waldenström Macroglobulinemia International 
Workshop Criteria

• Proposed criteria for the diagnosis of WM

• IgM monoclonal gammopathy of any concentration

• Bone marrow infiltration by small lymphocytes, plasmacytoid cells 

and plasma cells

• Diffuse, interstitial, or nodular pattern of bone marrow infiltration

• CD19+, CD20+, sIgM+; CD5, CD10, CD23 can be expressed in 

some cases of WM and does not exclude diagnosis

• Owen RG. Developing diagnostic criteria in Waldenström’s
macroglobulinemia. Semin Oncol 2003;30:196-200.





Diagnosis of WM



IgM related syndromes (1)
• Hyperviscosity syndrome – 15%

• Blurred vision, headache, dizziness, hearing impairment, confusion, 
stroke, bleeding

• Often viscosity is >4.0 cp, IgM >3000 mg/dl

• Symptomatic hyperviscosity syndrome may require urgent 
plasmapheresis

• Peripheral neuropathy -25%

• Typically symmetrial, distal, sensory; progressive over years

• 50% associated with demyelinating auto-antibody (MAG, GM1, 
sulfatide)

• Some cases with axonal damage

• Post patients have relatively low IgM level



IgM related syndromes (2)
• Cold-agglutinin hemolytic anemia – 5%

• IgM autoantibody causing clumping of RBCs causing lysis of RBCs

• Cryoglobulinemia – 10%

• IgM precipitate in cold temperature

• Raynaud phenomenon, skin rash, finger tip cyanosis and necrosis

• Amyloidosis – 5%

• Deposition of fibril material to various organs (heart, kidney, bowel, 
skin) detected by Congo red staining in BM or fat pad aspiration

• IgM deposition syndromes

• Malabsorption (GI), cough and dyspnea (lungs), skin rash and 
thickening



Raynaud phenomenon

Papilledema with sausage-shaped 

(distended and tortutous) retinal veins 
and hemorrhage



Bing Neel Syndrome

• Rare manifestation of WM due 

to CNS infiltration by malignant 

lymphoplasmacytic cells

• Symptoms

• Headache

• Cognitive decline

• Cranial nerve deficits

• Paresis

• Psychiatric symptoms

• Diagnostic workup
• CSF analysis with multi-

parameter flow cytometry for B-

cell clonality testing

• Molecular diagnostic testing for 

mutated MYD88

• MRI of brain and spinal cord prior 

to lumbar puncture to exclude 

mass effect and/or obstructive 

hydrocephalus and avoidance of 

non-specific meningeal 
enhancement



Genomic Mutations in WM

• Activating MYD88 as well as nonsense and frameshift

WHIM-like CXCR4 somatic mutation are common in WM

• MYD88 L265P mutation was found in 90-95% of WM patients

• CXCR4 mutations (CXCR4WHIM/NS and CXCR4WHIM/FS ) were found 

in 30% of WM patients

• CXCR4 NS mutations are present in aggressive cases 

including hyperviscosity syndrome, and MYD88 status is 
a determinant of survival

Treon SP, et al. Blood 2014;123:2751-2756



MYD88 Mutations
• 80-100% of WM patients

• 10-80% of IgM MGUS, higher risk of 
progression to WM

• Help distinguish WM from others 
(IgM MM, MZL, CLL)

• MYD88 L265P pts more likely to 
have higher IgM than MYD88 WT

• MYD88 L265P induces BTK in WM 
cells

• MYD88 WT occurs in <10% of 
patients and should not be used to 
exclude diagnosis of WM if other 
criteria are met



CXCR4 WHIM (Warts, Hypogammaglobulinemia, 
Infection, and Myelokathexis)

• 30-40% of WM patients

• >30 nonsense, frameshift

mutations

• High serum IgM levels/ 

hyperviscosity

• Promote ibrutinib resistance 

through enhanced AKT/ERK 

signaling





Progression of Waldenström Macroglobulinemia

• It is preceded by a precursor condition called an IgM

MGUS

• WM can be either symptomatic or asymptomatic at initial 

diagnosis

• IgM MGUS

• Asymptomatic/ minimally symptomatic Waldenström

Macroglobulinemia

• Symptomatic Waldenström Macroglobulinemia



IgM MGUS

• Found in 1 in 600 
persons over age 50
• 3x more common than WM

• More common in the 
elderly

• Patients with IgM MGUS 
require lifelong 
monitoring

• Risk factors
• Abnormal kappa/lambda 

ratio

• M-spike >1.5 g/dl

• Risk for progression at 
20 years
• 2 risk factors: 55%

• 1 risk factor: 41%

• 0 risk factor: 19%



Asymptomatic/ minimally symptomatic WM

• Patients can fulfill diagnostic 

criteria for WM without 

symptoms related to disease

• Some patients with 

asymptomatic WM may not 

require therapy for prolonged 

periods of time

• 6% at 1 year

• 39% at 3 years

• 59% at 5 years

• 65% at 10 years

Treon SP, et al. Semin Hematol 2023;60(2):97-106.

awmrisk.com



Revised IPSS Waldenström Macroglobulinemia Scoring System

Kastritis E, et al. Leukemia 2019;33:2654-2661.



Indication to start treatment in WM

Watch and Wait

• Monitoring with clinic visits 
and lab tests
• CBC with differential count

• IgM level

• Symptoms (hyperviscosity
syndrome, tumor mass or 
infiltration, effects of IgM)

• Chemistry panel

• Imaging if needed

Meletios A, et al. Blood 2019;134;2022-2035







Treatment of WM

• Plasmapheresis

• For rapid reduction of IgM protein level

• Does not treat the underlying lymphoma

• Cytoreduction therapy

• To reduce the lymphoma disease burden

• To reduce IgM production

• Maintenance therapy



Plasma exchange temporizes hyperviscosity

• Plasma exchange 
(plasmapheresis, PLEX)

• Removes excess IgM
• To relieve hyperviscosity

syndrome

• To bring IgM to <4000 
mg/dl prior to planned 
treatment (eg. Rituximab)

• Single PLEX is often 
sufficient

https://www.arthritiscenters.net/resource/plasma-
exchange-plasmapheresis/











Mayo Clinic Consensus for Newly Dx WM

Gertz MA, et al. Am J Hematol 2019;94:266-276.



Rituximab-based Treatments

• Rituximab alone

• Previously untreated patients (4/8 weekly): ORR 35%/ 60%

• Relapsed disease (4/8 weekly): ORR 25%/ 45%

• DOR 16-29 months

• Rituximab-Chemotherapy combinations (ORR >80-90%)

• R-Bendamustine

• R-Cyclophosphamide-steroids

• R-Purine analogue

• R-Bortezomib-steroids



Rituximab-induced IgM flare

• Monotherapy (60%)

• Fludarabine/Rituximab (40%)

• Cyclophosphamide/Prednisone/Rituximab (20-30%)

• Thalidomide/Rituximab (50%)

• Lenalidomide/Rituximab (75%)

• Bortezomib/Dexamethasone/Rituximab (9%)

Plasmapheresis should be considered for patients with IgM >5 
g/dl or serum viscosity >3.5 cp prior to rituximab treatment



iNNOVATE Study: R-Ibrutinib vs Rituximab alone in WM



ASPEN: Zanubrutinib vs Ibrutinib in WM

Constantine S. Blood 2020;136(18):2038-2050.



ASPEN: Zanubrutinib vs Ibrutinib in WM with MYD88L265P

Zanubrutinib and ibrutinib are highly effective in the treatment of WM, but 

zanubrutinib treatment was associated with a trend toward better response 
quality and less toxicity, particularly cardiovascular toxicity. Constantine S. Blood 2020;136(18):2038-2050.



ASPEN: Zanubrutinib vs Ibrutinib in WM with MYD88L265P

Constantine S. Blood 2020;136(18):2038-2050.



Genomic Based Treatment Approach to 
Symptomatic Treatment Naïve WM

Treon, et al. JCO 2020;38:1198-1208.

• Rituximab should be held for serum IgM>4000 mg/dl

• Benda-R for bulky adenopathy or extramedullary disease

• PI-based regimen for symptomatic amyloidosis, and possibleASCT as consolidation

• Rituximab alone, or with ibrutinib if MYD88mut or bendamustine for IgM PN depending on severity and pace of 
progression



Future Directions of WM Therapy

• Novel 3rd generation BTK inhibitors (pirtobrutinib, ARQ-531)

• Bcl-2 inhibitor (venetoclax, BGB-11417)

• CAR-T Cell therapy

• Targeted therapy to MYD88 or CXCR4

• Novel anti-CD20 monoclonal Ab (obinutuzumab, ublituximab)

• Anti-CD38 monoclonal Ab (daratumumab)

• Anti-CXCR4 monoclonal Ab (ulocuplumab)

• Novel immunomodulatory agent (pomalidomide)



Conclusions

• WM is diagnosed with a clonal IgM population and BM 

infiltration by a lymphoplasmacytic lymphoma

• WM is preceded by IgM MGUS

• Treatment only with symptomatic patients

• Symptoms requiring treatments are related to hyperviscosity, 

tumor mass/infiltration, or direct effects from IgM

• Current treatments include rituximab, alkylating agents and/or 

BTK inhibitor

• Future treatments are various and promising
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