
UNC Lineberger Cancer Network Presented on 2/26/25

For Educational Use Only 1

1

2

3



UNC Lineberger Cancer Network Presented on 2/26/25

For Educational Use Only 2

4

5

6



UNC Lineberger Cancer Network Presented on 2/26/25

For Educational Use Only 3

7

8

9



UNC Lineberger Cancer Network Presented on 2/26/25

For Educational Use Only 4

10

11

12



UNC Lineberger Cancer Network Presented on 2/26/25

For Educational Use Only 5

13

14

15



UNC Lineberger Cancer Network Presented on 2/26/25

For Educational Use Only 6

16

17

Novel Therapeutics for 
Waldenström Macroglobulinemia

Christopher Dittus, DO, MPH
Associate Professor of Medicine

February 26, 2025
Chris_dittus@med.unc.edu

18



UNC Lineberger Cancer Network Presented on 2/26/25

For Educational Use Only 7

Overview

• Case Presentation 

• Background

• Diagnosis and Workup

• Treatment 
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Case Presentation
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WM Case
• 53y M p/w headache, weight loss, and cervical 

LAD

• ECOG: 0

• Lab could not obtain a value for his CBC. Lab 
noted plasma was thick and smear showed 
diffuse rouleaux formation

• Primary oncologist was c/f hyperviscosity and 
transferred to UNC
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WM Case Continued
• At UNC, a serum viscosity returned at 5

• An IgM level was obtained and was >8g

• CBC showed WBC 5.6; Hg 7.3; and 
platelets 348

• Transfusion medicine consulted for 
Plasma Exchange (PLEX)
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Background
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WM Background
• Indolent B-Cell NHL with IgM Paraprotein

• Primary site is the bone marrow

• MC in older, white males

• Rare: ~2000 cases/year in US

McMaster, Sem Hematol, 2023
Treon, NEJM 2012
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WM Incidence

Teras, Cancer Journal, 2016
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WM Background

McMaster, 2023
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WM Background

McMaster, 2023
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Diagnosis and Workup

28

WM Diagnostic Criteria 

Diagnostic Criteria
1. IgM monoclonal protein 

in blood 

2. Morphologic evidence of 
lymphoplasmacytic 
lymphoma (LPL) in BM 
(can be <10%)

3. Clonal population of B-
cells in BM (post-GC)

Other Findings
• Extramedullary 

involvement (20%)

• Non-IgM (IgG, IgA, non-
secretory): called LPL

• IgM protein but no 
morphologic LPL in BM: 
IgM MGUS

Treon, Sem Hematol, 2023
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WM Workup
• CBC, CMP (with albumin), LDH, HBV, HIV

• Monoclonal Gammopathy Workup
– Serum protein electrophoresis (SPEP)
– Serum immunofixation (SIFE)
– Serum free light chains (FLC)

• Serum IgM

• Bone Marrow Biopsy/Aspirate
– w/ MYD88/CXCR4 testing

• Beta-2 Microglobulin

• PET-CT to evaluate for extramedullary disease
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Lymphoplasmacytic Infiltrate

Pimpaldera, ASH Image Bank, 2022
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B-cell Maturation: Indolent

Germinal 
Center 

(CD10+)

Plasma 
Cell 

(CD20-)

Post- 
Germinal 

Center 
(CD10-)

Pre-
Germinal 

Center

Follicular Waldenstrom

Marginal Zone

Myeloma
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WM Immunophenotype

CD20
+ CD5

+ CD23
+ CLL

- MCL

- CD10

+ FL

- WM

- MZL

- CTCL
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Molecular Testing
• MYD88L256P mutation via PCR

– Present in 96% of WM (other 4% is a different MYD88 mutation)
– Present in about 90% of IgM MGUS
– Rare in myeloma and other NHL (except immune-privilege sites)

• CXCR4 mutation 
– Found in 30-40% of WM
– a/w symptomatic hyperviscosity and shorter time to first tx
– a/w response to ibrutinib (wild type=better response)

• TP53 mutation
– Prognostic importance
– Possible impact on treatment

Garcia-Sanz, Sem Hematol, 2023
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WM Case Continued
• Pt had further workup completed while 

arranging for PLEX treatment:

– SPEP/IFE: IgM Kappa; M-spike: 6g

– Kappa FLC: 3.3; K/L FLC was 4.29

– CT Imaging showed cervical, axillary and 
mediastinal LAD

– BM Biopsy: 50% LPL by morphology; flow+ for 
clonal B-cells; MYD88+

35
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WM Workup: Specific Situations
• Hyperviscosity:

– Urgent/Emergent indication for treatment
– Neurologic evaluation w/ Brain MRI, Retinal Exam
– Serum Viscosity

• Neuropathy: 
– Neurologic evaluation with EMG testing
– MAG and Ganglioside Ab testing

• Renal failure:
– Nephrology evaluation
– Renal biopsy

• Cold agglutinins (hemolysis) and Cryoglobulins 

• Amyloid workup if clinically indicated
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Ann Arbor/Lugano Staging

Cheson et al, JCO, 2014
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Prognosis: rIPSSWM

Kastritis, Leukemia, 2019

39



UNC Lineberger Cancer Network Presented on 2/26/25

For Educational Use Only 14

IgM MGUS 

Kyle, NEJM, 2018

IgM MGUS Dx:
-IgM paraprotein
-no BM LPL

IgM MGUS RF:
1. Abn FLC ratio
2. M protein >1.5g

20yr Progression:
0 factors: 19%
1 factor: 41%
2 factors: 55%

40

Treatment

41

Treatment Pearls
• Treat if symptomatic or risk for symptoms only

• Serum IgM >6g is high risk for symptomatic hyperviscosity
– Treat these patients

• Only use plasmapheresis for symptomatic hyperviscosity
– Otherwise, just initiate standard treatment

• Hold Rituximab if IgM>4g due to risk for IgM Flare (Treon, 
Ann Oncol, 2004)

• Peripheral neuropathy can be seen w/ IgM MGUS or WM 
and can occur with or without a MAG ab

42
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Asymptomatic WM Risk Score
awmrisk.com

Bustoros, JCO, 2019
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When to Treat

• B-symptoms
• Cytopenias
• Bulky adenopathy
• IgM>6g

Treon, Blood, 2015
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Gustine, BJH, 2017

*370x risk with serum IgM>6g
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Response Criteria: Few CRs

Major RR:
CR+VGPR+PR

ORR: 
CR+VGPR+PR+MR Treon, Sem Hematol, 2023
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WM Case Continued

• The patient had 2 urgent PLEX 
treatments at UNC

• His symptoms improved and his IgM 
came down from >8g to 5.2g
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Front-Line Therapy

Rummel et al, Lancet, 2013

Phase III
N=514
BR x6
RCHOPx6
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Table 1: Histology
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BR vs. R-CHOP

N=31 with 
LPL/WM

Rummel et al, Lancet, 2013
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BR vs. DRC (retrospective)

Paludo, Ann Hematol, 2018

Retrospective
New and R/R
N=160

BR=60 (17 new)
DRC=100 (50 new)

2yr PFS BR: 88%
2yr PFS DRC: 61%
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Ibrutinib-Rituximab vs. Placebo-Rituximab

Dimopoulos, NEJM, 2018

Phase 3 Trial
Ritux-Placebo vs. 
Ibrutinib/Ritux
N=150
45% No prior therapy
Primary Endpoint: PFS

53

PFS Benefit for Ibrutinib (not 
surprising)

30-mo PFS Ibrutinib-R: 82%

30-mo PFS Placebo-R: 28% 

MRR Ibrutinib-R: 72%

MRR Placebo-R: 32%
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• Randomized, Phase III
• N=201
• MYD88 mutated
• >1 prior tx (~80%) or tx naïve 

but not eligible for chemo
• Primary Endpoint: CR or VGPR
• Excluded: prior BTK, CNS, 

transformed.

Tam, Blood, 2021
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Response Rates 
CR/VGPR:
Ibr-19%
Zanu-28%
P=0.09

At 18mo 
PFS:
84 and 
85%

Tam, Blood, 2021
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Zanubrutinib vs Ibrutinib

Tam, Blood, 2021
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Toxicity 

Tam, Blood, 2021
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BDR regimen

Phase II
N=59
Weekly velcade
Dex/Ritux C2 and C5
High risk: 45.5%
>65yr: 61%

Dimopoulos, Blood, 2013
Gavriatopoloulou, Blood, 2017

6-year f/u study 
confirms results at 6yrs:
-medianPFS: 43mo
-OS 7yrs: 66%
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BDR for WM

3-yr PFS: 
41%

3-yr OS=82%
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WM Case Continued

• The patient was treated with 
bendamustine alone and discharged to 
clinic for further treatment.

• He received 2 cycles of bendamustine 
before his IgM decreased <4g.

• At this point, rituximab was added to 
bendamustine for the remaining 4 cycles

62

IgM after Treatment
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PET after Treatment

64

End of Treatment Workup

• Serum IgM decreased from 8g to 1.8g 
(78% reduction)

• SPEP still positive for IgM kappa clone

• BM Bx shows 20% LPL involvement (down 
from 50%)

• PET is negative for LAD

65
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Regimens for Relapsed LPL/WM
• Chemotherapy (if not previously used):

– BR, DRC

• Covalent BTK Inhibition (if not previously used):
– Zanubrutinib or Ibrutinib

• Noncovalent (Reversible) BTK Inhibition:
– Pirtobrutinib (can be used if prior BTKi)

• Proteasome Inhibition:
– CaRD (carfilzomib): ORR: 87%; CR/VGPR: 36%
– IDR (ixazomib): ORR 96%, MRR 77%, 18-mo PFS 90%
– BDR (bortezomib)

• BCL2 Inhibition:
– Venetoclax

Treon, Blood, 2014; 
Castillo, Blood Adv, 2020
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Mato, Lancet, 2021

68

Mato, Lancet, 2021
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• N=78 (72 evaluable); 78% prior BTKi

• Major Response Rate: 68% 
– 17 VGPR (24%), 32 PR (44%)

• MRR (prior BTKi) was 64% (13 VGPR, 28 PR)

• Toxicity: fatigue, diarrhea

Palomba, Blood, 2022
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• Phase II trial

• N=32; 16 w/ prior BTKi

• Venetoclax 200mgà800mg (up to 2 yrs)

• All MYD88 mutated

Castillo, JCO, 2021
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Venetoclax Response Rates

Castillo, JCO, 2021

ORR: 84%
MRR: 80%
VGPR: 19%
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Venetoclax PFS

Castillo, JCO, 2021

Tox:
Cytopenias
TLS: 1pt

mPFS: 30m
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WM Case Continued

• Patient is now 4.5 years out from 
completing treatment.

• His CBC is normal, and he is 
asymptomatic

• His IgM is down to 370, improving his 
response to a VGPR

74

IgM 4.5 yrs after Treatment
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IgM MGUS Treatment
When to Treat:
• MGNS: Check anti-MAG ab and GM-1 Ab titers

• MGRS: Confirm with renal biopsy

• Hematological: AIHA (cold agglutinins), cryoglobulins

How to Treat:
• Rituximab monotherapy 

– Campagnolo, JNNP, 2017: 18/33 (54.5%) improved PN scores
– Hospital, Haematologica, 2013: 

• 19 Ritux combo: 16/19 (84% improved); median time to response 5mo
• 26 Ritux alone: 21/26 (80% improved); median time to response 9.5mo

• R-Bendamustine
– 9/9 patients had neurologic improvement (Massa, J Neuro Sci, 2020)

• CaRD Regimen (avoid chemotherapy)

• BTKi for MAG associated PN: clinical trial
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Novel Treatments
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CAR-T Therapy for WM

Palomba, J Immuno Ca, 2022
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CAR-T Trials at UNC
• LCCC1813-ATL (NCT03696784): Administration of 

Autologous CAR-T Cells Targeting the CD19 
Antigen and Containing the Inducible Capsase 9 
Safety Switch in Patients with R/R B-cell Non-
Hodgkin Lymphoma

• LCCC1811-ATL (NCT04223765): Phase 1 Study of 
the Administration of T lymphocytes Expressing the 
Kappa Chimeric Antigen Receptor (CAR) and 
CD28 Endodomain for R/R Kappa+ Mantle Cell 
and Indolent Non-Hodgkin Lymphoma
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LCCC1813 CD19 CAR-T: PET-CT Response 

Baseline
IgM: 2.3g

12 weeks post-CAR
IgM: 0.04g

6 weeks post-CAR
IgM: 0.3g
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LCCC 1813 CD19 CAR-T: IGM 
Response

BM: negative
IgM: dec 
>90%
SPEP/IFE: +
PET: PR

Final: VGPR
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LCCC1811 Kappa CAR-T IgM 
Response
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WM IIT: Bispecific Antibody
• A Phase 2 Trial Investigating Epcoritamab 

(CD20+CD3) in Patients with Previously 
Treated Waldenstrom Macroglobulinemia (WM) 
(NCT06510491)

• Primary Site: BIDMC

• PI: Gottfried von Keudell 

• Opening at UNC 3/2025
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BTK Degraders

• NX-5948 studied in 30 pts w/ CLL:
– ORR 76.7%
– Shah, ASH, 2024

• NX-5948 reported in 9 pts w/ WM:
– 7 of 9 had objective responses
– More data needed

85

Clinical Trials
• BTK Degrader study for WM specifically

• Loncastuximab for WM (open at DFCI)

• Bispecific antibodies (opening at UNC)

• CAR-T (2 studies open at UNC)
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WM Treatment Summary

• Consider Clinical Trial for any pt requiring 
treatment 

• Frontline: BR vs Zanubrutinib vs 
Surveillance

• 2nd Line: Zanubrutinib vs BR 

• 3rd Line: Pirtobrutinib vs Venetoclax
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WM Research and Advocacy Groups

• WM-NET Clinical Trial Group

• 12th International Workshop on Waldenström’s 
Macroglobulinemia (IWWM)

• International Waldenström’s Macroglobulinemia 
Foundation (IWMF)
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