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NCCN Guidelines for LPL/Waldenstrom’s
Macroglobulinemia, IgM MGUS and IgM 
Related Disorders.

Steven P. Treon MD, PhD, FACP, FRCP
Professor of Medicine
Harvard Medical School
Director
Bing Center for Waldenstrom’s
Macroglobulinemia
Dana Farber Cancer Institute

This presentation was made at the annual IWMF virtual meeting and is intended for educational purposes only and is based on best
available information in the opinion of the presenter at the time of the presentation. The information presented is not for specific
patient advise. Patients should consult their physician for specific information relative to their ongoing management and treatment.

NCCN Institutions
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91% of WM patients positive by 
Whole Genome Sequencing Treon et al, New Engl J Med 2012

Peter Bing MD

MYD88 L265P in WM/IGM MGUS 

METHOD TISSUE WM IGMMGUS

Treon  WGS/Sanger BM CD19+ 91% 10%

Xu AS‐PCR BM CD19+ 93% 54%

Gachard PCR BM 70%

Varettoni AS‐PCR BM 100% 47%

Landgren Sanger BM 54%

Jiminez AS‐PCR BM 86% 87%

Poulain PCR BM CD19+ 80%

Argentou PCR‐RFLP BM 92% 1/1 MGUS

Willenbacher Sanger BM 86%

Mori AS‐PCR/BSiE1 BM 80%

Ondrejka AS‐PCR BM 100%

Ansell WES/AS‐PCR BM 97%

Patkar AS‐PCR BM 85%
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MYD88 Mutation Testing in B‐cell LPDs 

Xu et al, Blood 2013

Cutoff

Positive Zone

Negative Zone

Progression of disease in IgM MGUS is related  

• Absence of MYD88 and CXCR4 
mutations in IGG and IGA MGUS.

• Mutated MYD88 and CXCR4 detected 
in 50 to 90% and 20% of IGM MGUS 
patients, respectively by AS‐PCR.

• Presence of mutated MYD88 is an 
independent risk factor for 
progression.

Varettoni study: IGM MGUS patients subjected to AS‐PCR. 71/138 Positive for MYD88
L265P. 11 progressed during follow‐up (median 34 mos). 9/11 (82%) to WM, 8 of
whom were MYD88 mutated; 2 to MZL (18%), 1 of whom was MYD88 mutated.

Varettoni et al, BLOOD 2013; Jimenez et al, Leukemia 2013; Xu et al, Blood 2013
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MYD88 status for classification of B‐cell LPDS.

MYD88 status used to re‐evaluate pathological diagnosis in 138 patients with B‐cell LPDs. Mutation status was 
integrated  with histologic and clinical data. Reclassification using molecular status is shown for five patients.

Martinez‐Lopez et al, Am J Surg Pathol 2015.

Differential Diagnosis of suspected 
non-MYD88 mutated LPL/WM

N=64
Treon et al, BJH 2017

t(11;14); Cyclin D1 over-expression
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MYD88 Testing for LPL/WM Extramedullary Pathology

11

Bing Neel Syndrome                                                      Malignant Pleural Effusions

Poulain et al, BJH 2014                                                              Gustine et al, BJH 2016

Other studies: Himecke-Jiwa et al, Hematol Oncol 2018; Pan ST, et al, Pathol. Intl. 2019; 

High risk of transformation 
and poorer survival accompany MYD88Wild‐Type LPL/WM

Transformation risk for MYD88 WT
�Odds�ratio 23∙3; 95% CI 4∙2‐233∙8; p<0∙001).

Treon et al, Br. J. Hematol. 2018; Zanwar et al, Am J Hematol 2020; Mian et al, Blood 2019 (134: Abst 5248); Wang et al, Neoplasia 2021. 
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Response to BTK‐Inhibitors is lower in non‐MYD88 mutated (MYD88 wild‐type) WM.

IkBα

p50 p65

TLRs/IL-1R

p50 p65

BTK

Canonical NFKB    Non-Canonical NFKB

CD79A/BMYD88

CARD11
BCL10
MALT1

CBM
Complex

PTPN13

NFKBIZ

NFKBIB

IKKα IKKβ

p52 RELB

p100 RELB

BCR
CD40BAFF-R

NIK

Ibrutinib

IKKγ IKKα IKKα

TBLXR1

Proteasome

Ibrutinib

Zanubrutinib

MYD88 Mutated

MYD88 Wild‐Type

Treon et al, NEJM 2015; JCO 2021; Tam et al, Blood 2020; Dimopoulos et al Blood Adv 2020; Hunter et al, Blood Adv 2018.

Driver Mutations in WM patients 
without MYD88 mutations but gene expression overlaps 

with those who have the MYD88 mutation

Principal component analysis of top 
500 high variance genes.

Hunter et al, Blood Adv. 2018
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Challenges of MYD88 detection in WM: 
Comparison of AS-PCR vs. Next Generation Sequencing

Kofides et al, Hemasphere 2021

A. Kofides

J. Gustine

1 in 3 WM 
patients
truly positive 
for MYD88 can 
be missed by 
NGS.

WM patients 
with lower BM 
disease(<20%) 
involvement 
are more likely 
to be 
misclassified 
by NGS.
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Discovery of CXCR4 mutations in WM    -2013-

30-40% of WM patients carry CXCR4 mutations

Hunter et al,
Blood 2013

CXCR4 receptor C-terminal domain (WHIM-like) 
mutations are common in WM 

Adapted from Kahler et al, AIMS Biophysics, 2016; 
Hunter et al, Blood 2014; Poulain et al, Clin Cancer Res. 2016. 

S338X

352

Most common 
mutation is S338X

>40 different types of CXCR4
mutations reported so far

CXCL12 CXCR4 mutations
Non-sense
Frameshift
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MYD88 and CXCR4 Mutations

19

Clinical 
Characteristics

MYD88L265P

CXCR4WT
MYD88L265P

CXCR4WHIM/FS
MYD88L265P

CXCR4WHIM/NS
MYD88WT

CXCR4WT

IgM ↑↑ ↑↑ ↑↑↑↑ ↑

BM infiltration ↑↑↑ ↑↑ ↑↑↑↑ ↑

Sensitivity to BTK 
inhibitors

↑↑↑ ↑↑ ↑ ↓

Incidence, % ~60 27-40 27-40 < 10

Treon et al, Blood 2014; Schmidt et al, BJH 2015; Abeykoon J, et al. Cancer Manage and Res. 2017;9:73-83; 
Wang et al, Neoplasia 2021. BTK; Bruton’s tyrosine kinase

Clinical Presentation 

Patients with MYD88 and Nonsense CXCR4 mutations (S338X) show high IGM levels, 
symptomatic hyperviscosity, and shorter time to initial treatment.

S338X

Time to Treatment and OS based on CXCR4 mutation status in WM/LPL patients

Wang et al, Neoplasia 2021

MD Anderson Study 
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Drug resistance

Bone Marrow Stroma

Mutated CXCR4 permits ongoing 
pro-survival signaling by CXCL12

CXCR4

WM Cell

CXCR4 receptor remains active-
and does not downmodulate 
following CXCL12 binding in 

CXCR4 mutated patients
CXCL12

Cao et al, Br J Haematol. 2015 Mar;168(5):701-7; Roccarro et al, Blood. 2014 Jun 26;123(26):4120-31

30‐40% of 
WM patients 

have 
mutations in 

CXCR4

Plerixafor
Mavorixafor
Ulocuplumab

All Patients 
MYD88MUT

CXCR4WT

MYD88MUT

CXCR4MUT

MYD88WT

CXCR4WT P‐value

N= 63 36 22 4 N/A

Overall Response Rate‐no.  (%) 90.5% 100% 86.4% 50% <0.01

Major Response Rate‐no. (%) 79.4% 97.2% 68.2% 0% <0.0001

Categorical responses
Minor responses‐no. (%) 11.1% 2.8% 18.2% 50% <0.01

Partial responses‐no. (%) 49.2% 50% 59.1% 0% 0.03

Very good partial responses‐no. (%) 30.2% 47.2% 9.1% 0% <0.01

Median time to response (months)
Minor response (≥Minor response) 0.9 0.9 0.9 0.9 0.38

Major response (≥Partial response) 1.8 1.8 4.7 N/A 0.02

*One patient had MYD88 mutation, but no CXCR4 determination and had SD.

Ibrutinib Activity in Previously Treated WM:
Update of the Pivotal Trial (median f/u 59 mos)

Treon et al, NEJM 2015; Updated JCO 2021
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All patients                    MYD88 and CXCR4 Mutation Status

Ibrutinib in Previously Treated WM: Updated PFS

5 year PFS: 54%
5 year OS:   87%

MYD88 Mutated

MYD88/CXCR4
MutatedMYD88/CXCR4

Wild-Type

Treon et al, NEJM 2015; Updated JCO 2021

ARM B: Placebo
+ Rituximab 375mg/m2 x 8 infusions 
(weeks 1,2,3,4,17,18,19, and 20)

ARM A: ibrutinib 420mg
+ Rituximab 375mg/m2 x 8 
infusions (weeks 1,2,3,4,17,18,19, and 
20)

1:1 
Randomization

N = 150

ARM C: ibrutinib 420mg
Subjects considered

refractory to prior rituximab

N=31

iNNOVATE Study in WM
Treatment Naïve + Previously Treated

45 centers in 9 countries 

ABC patients genotyped for MYD88 and CXCR4
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Progression-Free Survival Benefit: 
Impact of MYD88/CXCR4 Genotype 

Buske et al., J Clin Oncol 2021

CXCR4 mutated

CXCR4 Nonsense variants with high clonality impact ibrutinib PFS outcomes

26

Castillo et al, BJH 2019; Gustine et al, Blood Adv 2019

High clonality >25%

NS vs. FS CXCR4 Mutations High vs. Low NS Clonality CXCR4 Mutations
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Zanubrutinib: Response by Genotype (ASPEN)

271. Tam et al. Blood 2020;136(18):2038–2050. 2. Dimopoulos et al. Blood Adv 2020;4(23):6009–6018.

Mutation status
Zanubrutinib

(N=101)
Ibrutinib
(N=98)

MRR VGPR MRR VGPR

Cohort 1

ALL MYD88MUT  77% 28% 78% 19%

MYD88MUTCXCR4WT 82% 34% 82% 24%

MYD88MUTCXCR4WHIM 70% 18% 65% 10%

Challenges of CXCR4 detection in WM: 
Comparison of NGS against AS-PCR/Sanger

Sensitivity for mutated CXCR4 
detection was 37% by NGS and 

unselected BM. Low BM 
involvement and clonality 

impacted detection.

Gustine et al, BJH 2021

J. Gustine
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MD Anderson Sequencing Approach for MYD88 and 
CXCR4 mutations in WM

Routine clinical workup performed by the CLIA‐ certified molecular
diagnostic laboratory in UT MD Anderson Cancer Center. MYD88
L265P was determined by AS‐PCR and CXCR4 mutation status
(codons 291‐353) by targeted NGS. For targeted NGS, genomic
DNA extracted from the bone marrow aspirate was used for
preparing sequencing libraries with molecular barcodes using the
Agilent HaloPlex Target Enrichment System (Agilent Technologies),
followed by bidirectional paired‐end sequencing using the Miseq
sequencer (Illumina Inc.). Illumina Experiment Manager, MiSeq
Control Software, Real Time Analysis, Sequence Analysis Viewer,
MiSeq Reporter, and Agilent SureCall were utilized for experimental
setup and NGS data analysis. Although the NGS assay is capable of
achieving sensitivity of 1%, the effective lower limit of detection of
the assays used for clinical workup was determined to be 5% to
10% taking into consideration the depth of coverage and the ability
to confirm low‐level mutations using independent conventional
platforms.

Wang et al, Neoplasia 2021

Cell-free DNA analysis for MYD88L265P and CXCR4S338X

mutations in Waldenström macroglobulinemia.

Variable
MYD88L265P CXCR4S338X

BM cfDNA BM cfDNA

True positive – no. 25 20 6 4

True negative – no. 3 3 17 17

False positive – no. 0 0 0 0

False negative – no. 0 5 0 2

Concordance (Cohen ) –
%.

Ref.
82

(0.46)
Ref.

91
(0.75)

Sensitivity (95% CI) – %  Ref.
80

(59‐92)
Ref.

67
(24‐94)

Specificity (95% CI) – % Ref.
100

(31‐100)
Ref.

100
(77‐100)

PPV (95% CI) – % Ref.
100

(80‐100)
Ref.

100 
(40‐100)

NPV (95% CI) – % Ref.
38

(10‐74)
Ref.

89
(65‐98)

Adjusted test 
performance findings for 
cfDNA using both BM19+ 
and BMMC fractions as 
reference tissue. 

Demos et al, AJH 2021
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• Category 1 studies are generally supported by large randomized trials
• Category 2 studies are generally supported by prospective Phase II trials. Larger multicenter studies, 

with confirmed findings generally rate 2A.
• Category 3 studies may include small patient series, or retrospective data analysis.
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Advances in the Biology of  Waldenstrom’s Macroglobulinemia

CHOP plus Rituximab (CHOP-R)

Randomization

Bendamustine plus Rituximab (B-R)

B  =  Bendamustine 90 mg/m2 day 1+2 29+30 57+58 85+86 113+114  141+142 
R  =  Rituximab 375 mg/m2 day 0 29 57 85 113 141                             

0    1                                  29                                    57                                  85         113 141 

R

B B-R B-R B-R

Tag

B-R B-R

0    1                        22                        43                         64                        85              106

R

CHOP CHOP-R CHOP-R CHOP-R

Tag

CHOP-R CHOP-R

CHOP day 1 22 43 64 85 106                                                  
Rituximab 375 mg/m2 day 0 22 43 64 85 106                      Rummel M. et al, ASH 2008

STIL GROUP STUDY: Bendamustine-Rituximab vs. CHOP-R

N=549

M. Rummel

20th Aug 2008 Bendamustine-R CHOP-R

40 evaluable pts. (n=23)                                         (n=17)

Age (median) 65 yrs 64 yrs

Stage IV 100 % 100 % 

Beta-2 Microglobulin 3,2 3,4

IgM (median, mg/dl) 2.790 1.690

Range IgM (mg/dl) 11.220  - 1.100 8.510  - 900 

Hb (median, g/dl) 10,2 9,9

Toxicity treatment associated

Neuropathy (patients) 1 3

Waldenström patients characteristics:  B‐R  vs CHOP‐R

Rummel M, et al. Third International Pt Physic Summit on WM. May 1-3, 2009; Boston, MA. 

N=40

33

34



11/16/2021

18

PFS:  Benda‐R vs CHOP‐R in frontline WM

0 12 24 36 48 60 72
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Bendamustine-R

CHOP-R

Presented on the Vth International Workshop on Waldenstrom´s Macroglobulinemia, Stockholm, Oct 15-19, 2008

iNNOVATE Study Design

36

C. Buske

M. Dimopoulos
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iNNOVATE: Baseline Characteristics 

37Buske C, et al. JCO 2021

Characteristic Ibrutinib + R
(n=75)

Placebo + R
(n=75)

Age, median (range), y 70 (36‐89) 68 (39‐85)

Male sex, n (%) 45 (60) 54 (72)

IPSSWM, n (%) 
Low 
Intermediate
High

15 (20)
33 (44)
27 (36)

17 (23)
28 (37)
30 (40)

Medium serum IgM, g/L (range) 33 (6‐78) 32 (6‐83)

Number of prior systemic therapies, n (%)
0
1‐2
≥3

34 (45)
34 (45)
7 (9)

34 (45)
36 (48)
5 (7)

Genotype, n (%)
MYD88L265P/CXCR4WT

MYD88L265P/CXCR4WT

MYD88L265P/CXCR4WT

Unkown

32 (43)
26 (35)
11 (15)
6 (8)

35 (47)
23 (31)
9 (12)
8 (11)

Bone marrow infiltration: mean % cellularity (range) 73 (25‐100) 75 (2‐100)

iNNOVATE Final Analysis

38

Progression‐Free Survival

Buske C, et al. JCO 2021

Response Rates

37
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Overall Response Rate (ORR)
Progression Free Survival (PFS)

Zanubrutinib in WM: 
Phase 2 data in TN and previously treated pts.

39

Best Response in 
WM

zanubrutinib

Overall TN RR

Evaluable for 
efficacy, n

73 24 49

Median Follow-up 23.9 mo 12.3 mo 24.8 mo

Response Criteria Mod. 6th IWWM
(IgM decreases only, and not extramedullary disease)

Median Prior Lines of 
Therapy  

0 2 (1-8)

ORR 92% 96% 90%

MRR 82% 87% 78%

CR/VGPR1 42% 29% 49%

PR 40% 58% 31%

No. of patients at 
risk

95% CI

2 -Year PFS: 
81%

Zanubrutinib 320 mg qd to 160 mg BID
Trotman et al, EHA 2019; Blood 2020; 
10.1182/blood.2020006449. Online ahead of print.

BID, twice daily; BTK, Bruton tyrosine kinase; CIT, chemoimmunotherapy; CXCR4, C‐X‐C Motif Chemokine Receptor 4; MYD88MUT, myeloid differentiation 
primary response gene 88 mutant; PD, progressive disease; QD, daily; R, randomization; R/R, relapsed/refractory; TN, treatment naïve; WM, Waldenström 
Macroglobulinemia; WT, wild‐type.
aUp to 20% of the overall population.
1. Dimopoulos MA, et al. Blood. 2014;124:1404‐1411.

ASPEN: A Phase 3 Study of 
Zanubrutinib vs. Ibrutinib in WM

40

Stratification factors

• CXCR4 status 
(CXCR4WHIM vs 
CXCR4WT  vs missing)

• Number of prior lines 
of therapy (0 vs 1‐3 vs 
>3)

MYD88MUTWM 
patients

N=201 (164 R/R)

Arm A: Zanubrutinib
n= 102

160 mg BID until PD

Arm B: Ibrutinib
n= 99

420 mg QD until PD

Cohort 1

MYD88WTWM patients
N=28 (23 R/R)

Arm C: Zanubrutinib
N=28

160 mg BID until PD
Cohort 2

Eligible Patients

• Histologic diagnosis of WM

• Meeting ≥1 criterion for 
treatment initiation1

• If treatment naïve (TNa), must 
be considered unsuitable for 
standard CIT

• No prior BTK inhibitors

R
1:1

39
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*“Wildtype‐blocking PCR” for MYD88 and Sanger sequencing for CXCR4 using bone marrow aspirates. One patient had local NGS testing results of 
MYD88 L265P/ CXCR4 Unknown.
Tam CS, et al. Blood. 2020. Online ahead of print.

ASPEN Cohort 1: Demographics and Disease 
Characteristics
Characteristics, n (%)

Ibru nib 
(n = 99) 

Zanubru nib 
(n =102) 

Age, years median (range)
> 75 years

70.0 (38, 90)
22 (22)

70.0 (45, 87) 
34 (33)

Gender, n (%)
Male 65 (66) 69 (68)

Prior lines of therapy, n (%)    
0 
1-3
>3

18 (18)
74 (75)
7 (7)

19 (19)
76 (75)
7 (7)

Genotype by central lab, n (%)*
MYD88L265P/CXCR4WT

MYD88L265P/CXCR4WHIM
90 (91)
8 (8)

91 (89)
11 (11)

IPSS WM1

Low
Intermediate
High

13 (13)
42 (42)
44 (44)

17 (17)
38 (37)
47 (46)

Hemoglobin ≤ 110 g/L 53 (54) 67 (66)

41

CR, complete response; IRC, independent review committee; ITT, intention‐to‐treat; MRR, major response rate; MR, minor response; PD, progressive disease; 
PR, partial response; SD, stable disease; VGPR, very good PR.
Overall concordance between Independent review and investigators = 94%
*All other P values are for descriptive purposes only. †Adjusted for stratification factors and age group. 
1. Tam CS et al. J Clin Oncol. 2020;38(15 Suppl):8007.

ASPEN Cohort 1: Efficacy, Response by IRC 

• Data cutoff: August 31, 2019

• Superiority in CR+VGPR rate 
compared to ibrutinib in 
relapsed/refractory 
population (primary study 
hypothesis) was not 
significant* (p‐value 0.1160)

42
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Overall

Zanubrutinib
(N = 102)

Ibrutinib
(N = 99)

AEs of Interest, n, %

Atrial fibrillation/flutter (all grades) 2 (2.0%) 15 (15.3%)

Minor bleeding
(bruising, contusion, petechiae)

49 (48.5%) 58 (59.2%)

Major hemorrhage* 6 (5.9%) 9 (9.2%)

Diarrhea (all grades) 21 (20.8%) 31 (31.6%)

Infection
Pneumonia/Lower respirtory tract 
infections

67 (66.3%)
9 (8.9%)

66 (67.3%)
19 (19.4%)

Hypertension 11 (10.9%) 17 (17.3%)

Hematologic
Neutropenia
Anemia
Thrombocytopenia

30 (29.7%)
12 (11.9%)
10 (9.9%)

13 (13.3%)
10 (10.2%)
12 (12.2%)

* Bleeding > grade 3, or CNS bleeding of any grade

ASPEN: Adverse Events of Special Interest

Press release, January 2020Tam et al, Blood 2020

AE, adverse event.
*Descriptive purpose only.
Tam CS et al. J Clin Oncol. 2020;38(15 Suppl):8007.

ASPEN Cohort 1: Time to AE, Risk Analysis Over 
Duration of Treatment

Kaplan‐Meier Curve: Time to Atrial Fibrillation/Flutter 

P value <0.05*

Kaplan‐Meier Curve: Time to Hypertension

P value = 0.16*

44
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IPSSWM, International Prognostic Scoring System Waldenström Macroglobulinemia; pt, patient; R/R, relapsed/refractory; IRC, independent review 
committee.
Dimopoulos MA, et al. EHA 2020. EP1180. 

ASPEN Cohort 2: Patient and Disease 
Characteristics
Characteristic Total 

(N=28)

Age, median (range), y
>65 years, n (%)
>75 years, n (%)

70.1 (39‐87)
19 (67.9)
12 (42.9)

Male sex, n (%) 14 (50)

IPSSWM, n (%) 
Low
Intermediate
High

5 (17.9)
11 (39.3)
12 (42.9)

Prior treatment status
Treatment‐naïve, n (%)
R/R, n (%)

No. of prior therapies for R/R pts, median (range)

5 (17.9)
23 (82.1)
1 (1‐5)

Extramedullary disease present at baseline by IRC, n (%) 21 (75.0)

Median bone marrow involvement (n=26, central identified assay)
Median bone marrow involvement (n=24, 2 pts with MYD88L265P by NGS)
Bone marrow involvement >25%, (n=24)

23%
15%
11

45

Data cutoff: August 31, 2019
AE, adverse event; CR, complete response; IgM, immunoglobulin M, IRC, independent review committee; MR, minor response; MRR, major response rate (≥PR); 
PD, progressive disease; PR, partial response; pt, patient; R/R, relapsed/refractory; SD, stable disease; TN, treatment‐naïve; VGPR, very good PR. 
aIncluding pts confirmed by next‐generation sequencing of no other activatingMYD88 mutations. bOne pt achieved IgM complete response (normalized IgM and 
negative immunofixation since cycle 11, with bulky extramedullary disease improving).
Dimopoulos MA, et al. EHA 2020. EP1180.

ASPEN Cohort 2: Response 

• Major response rate of 50.0% including 26.9% with VGPR

• Median time to first major response (partial response or better, 
requiring reduction in extramedullary disease if present at baseline), 
was 2.9 months (range, 1.9‐16.1)

• Of the 11 patients  with median BM involvement >25%: 3 VGPR, 5 PR, 2 
MR, 1 SD, MRR=72.7%

46

 Color of bars represents the best response for each patient 

Response by IRC Response Over Time on Treatment
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Shaded areas show the 95% CI.
OS, overall survival; PFS, progression‐free survival; pt, patient.
Dimopoulos MA, et al. EHA 2020. EP1180.

ASPEN Cohort 2: Progression‐Free and Overall 
Survival

47

+ Censored
PFS: Median follow‐up, 17.5 months (range, 1.9‐27.5)

Event‐free rate at 12 mo: 72.4% (95% CI 50.6, 85.8)

OS: Median follow‐up, 16.5 months (range, 2.3‐27.8)
Event‐free rate at 12 mo: 96.2% (95% CI 75.7, 99.4)

No. of pts at risk

PFS 26 23 22 20 17 12 7

OS 26 25 25 25 24 19 10

47
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Acalabrutinib Phase 2 WM Study: Baseline 
Characteristics 

49

aDefined as lymphadenopathy (>1.5 cm) and splenomegaly (an enlarged spleen of any size). 

Owen RG, et al. Lancet Haematol 2020;7:e112–21.

Characteristic Treatment Naïve  
(n=14)

Relapsed/Refractory
(n=92)

Age, median (range), y 73 (48‐86) 69 (39‐90)

Male sex, n (%) 10 (71%) 63 (68%)

ECOG PS, n (%) 
≤1
0
1
2

12 (86%)
3 (21%)
9 (64%)
2 (14%)

88 (96%)
52 (57%)
36 (39%)
4 (4%)

Median time since initial WM diagnosis (range), y 0.4 (0.04‐5.8) 6.1 (0.2‐25.4)

Extramedullary diseasea, n (%) 9 (64) 59 (64)

Median time to last treatment, months (range NA 16.2 (0.03‐89.6)

Median number of previous therapies (range) NA 2 (1‐7)

≥3 previous therapies NA 41 (45%)

Acalabrutinib Phase 2 WM Study: Efficacy

• Median duration of follow‐up was 27.4 months

• Median duration of response has not been reached

• 24‐month duration of response for treatment‐naïve patients (90%) and relapsed/refractory patients (82%)

• Overall survival was 92% in treatment‐naive patients and 89% in relapsed/refractory patients

50Owen RG, et al. Lancet Haematol 2020;7:e112–21.

Progression‐Free Survival Overall Response 

49
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Acalabrutinib Phase 2 WM Study: Safety and 
Tolerability 

51Owen RG, et al. Lancet Haematol 2020;7:e112–21.

Most Frequent AEs, 
n (%)

Grade 1-2 Grade 3 Grade 4

Headache 41 (39) 0 0

Diarrhea 33 (31) 2 (2) 0

Contusion 31 (29) 0 0

Dizziness 27 (25) 0 0

URTI 23 (22) 0 0

Fatigue 22 (21) 2 (2) 0

Nausea 22 (21) 2 (2) 0

Constipation 22 (21) 0 0

Arthralgia 20 (19) 1 (1) 0

Back pain 18 (17) 1 (1) 0

Cough 18 (17) 0 0

Pyrexia 17 (16) 1 (1) 0

Vomiting 17 (16) 1 (1) 0

Rash 16 (15) 0 0

• Atrial fibrillation occurred in 5% (5/106) 
of patients

• All events were grade 1‐2 except for one 
(1%) grade 3 event

• Hypertension occurred in 5% (5/106) of 
patients

• 28% (30/106) of patients discontinued 
acalabrutinib during the study period

• AEs led to discontinuation in 7% (7/106) 
of patients

For intermediate/high
WM IPSS or >65 years old
Rummel et al, ASH 2019
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B‐R + Watch & Wait  vs.  B‐R + 2 years Rituximab

Bendamustine-Rituximab
+ Watch & Wait                  

(n = 109)

Bendamustine-Rituximab
+ 2 years Rituximab

q 2 months
(n = 109)

WM       B-R R

StiL NHL 7-2008  - MAINTAIN

n = 218

≥ PR

n = 296
SD, PD

off study

Rummel et al, ASH 2019

M. Rummel

Progression free survival (80 months median follow-
up) 

Hazard ratio, 1.21 (95% CI 0.78 – 1.89)

p = 0.3982

months    events
(median) (n)

Observation 106.3
42

R maint. 118.4 36

Pts at risk  
Observ. 109 102 92 79 62 54 39 27 18

9                 3
R maint. 109 109 96 83 65 52 41 30 25

11               1

Rummel et al, ASH 2019
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Patients younger than 65 years Patients older than 65 years

PFS:  Patient age 

months
(median)

PFS
events

Hazard ratio p value

Obs. n. y. r. 17
0.75 (CI 0.38 – 1.51) 0.4177

R maint. n. y. r. 16

months
(median)

PFS
events

Hazard ratio p value

Obs. 64.3 25
1.86 (CI 1.03 – 3.38) 0.0355

R maint. 118.4 20

Hazard ratio 0.75 (95% CI 0.38 – 1.51)

p = 0.4177

Hazard ratio 1.86 (95% CI 1.03 – 3.38)

p = 0.0355

Rummel et al, ASH 2019

IWWM‐2 Workshop Classification of WM, 
IGM MGUS, and IgM Related Disorders.

IgM Monoclonal 
Protein 1

Histological 
Infiltration by LPL2

Symptomatic3

IgM MGUS + ‐ ‐
IgM Related Disorders + ‐ +
Asymptomatic WM + + _

Symptomatic WM + + +
1. IgM monoclonal gammopathy of any concentration
2. Bone infiltration by small lymphocytes, plasmacytoid cells and plasma cells. Any level of detectable infiltrate

by histological examination. Flow or molecular disease detection does not fulfill WM diagnostic criteria.
3. Symptomatic Status defined by IWWM‐2 consensus criteria and indicative of need for treatment. Kyle et al,

Semin Oncol. 2003.

Owen et al, Semin Oncol 2003
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Morbidities mediated by monoclonal IgM and 
associated light chains in WM.

Treon et al, Blood 2009

IGM MGCS treated under WM/LPL NCCN guidelines

57
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Mayo Stratification of WM and 
Risk‐Adapted Therapy Guidelines

59

aSix cycles of DRC is an alternative if the disease burden is low. 

Kapoor, et al. JAMA Oncol. 2017;3:1257‐1265.

Consensus for Newly Diagnosed WM

Observation

• IgM MGUS (< 10% 
lymphoplasmacytic 
infiltration)

• Asymptomatic/
smoldering WM

• Hemoglobin ≥ 11 g/dL

• Platelets ≥ 120 x 103/µL

Single-agent rituximaba

(1 cycle; no maintenance tx)
Plasmapheresis if hyperviscosity 

develops w/tx

• Hemoglobin < 11 g/dL or 
symptomatic

• Platelets < 120 x 103/µL

• IgM-related neuropathy

• WM-associated hemolytic anemia

• Symptomatic cryoglobulinemia

Harvest stem cells if ≤ 70 years and 
potential ASCT candidate in future

• Bulky disease

• Profound cytopenias
− Hemoglobin ≤ 10 g/dL
− Platelets < 100 x 103/µL

• Constitutional symptoms

• Hyperviscosity symptoms 

Hyperviscosity symptoms

YES
NOPlasmapheresis

BRa x 4-6 cycles
No rituximab maintenance tx

Mayo Stratification of WM and 
Risk‐Adapted Therapy Guidelines

60

aIf not previously used.

Kapoor, et al. JAMA Oncol. 2017;3:1257‐1265.

WM Consensus for Off-Duty Salvage Therapy

Time to next therapy ≥ 3 years from previous therapy

Repeat original therapy • Ibrutinib monotherapya

• BDR if preexisting peripheral neuropathy Grade < 2

• DRC

• BR

ASCT in select patients

59
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MYD88 
CXCR4 

Genotyping
MYD88Mut

CXCR4Mut

MYD88Mut

CXCR4WT

MYD88WT

CXCR4WT

Rapid Response
Required

Rapid Response
Not Required

Plasmapheresis for
severe HV, CAGG, CRYOS,

rapidly progressing IGM PN

BTK-I plus rituximab
Alternative: Benda-R, PI based regimen

Benda-R 
or PI based regimen

BTK-inhibitor  (monotherapy)
Alternatives: Benda-R, PI based regimen

Benda-R, PI based regimen

Genomic Based Treatment Approach 
to Symptomatic Treatment Naïve WM

• Rituximab should be held for serum IgM >4,000 mg/dL
• Benda-R for bulky adenopathy or extramedullary disease.
• PI based regimen for symptomatic amyloidosis, and possible ASCT as consolidation.
• Rituximab alone, or with ibrutinib if MYD88Mut or bendamustine for IgM PN depending on severity

and pace of progression.
• Maintenance rituximab may be considered in patients responding to rituximab based regimens.

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

MYD88 
CXCR4 

Genotyping

MYD88Mut

CXCR4Mut

MYD88Mut

CXCR4WT

MYD88WT

CXCR4WT

Plasmapheres
is if

severe HV, 
CAGG, 
CRYOS,
rapidly 

progressing 
IGM PN

First and second 
relapse or refractory
BTK-inhibitor plus 

rituximab (if BTK-I naïve)
Alternative: Benda-R, 

PI based regimen

First and second relapse or refractory
BTK-inhibitor alone (if BTK-I naïve)

Alternatives: Benda-R, PI based regimen

Benda-R, PI based regimen

Third or later relapse or refractory
BTK-inhibitor alone (if BTK-I naïve)

Alternatives: venetoclax, NA1, everolimus

Third or later 
relapse or 
refractory

BTK-inhibitor +
Rituximab 

(if BTK-I naïve)
Alternatives: 

venetoclax, NA1, 
everolimus

Genomic Based Treatment Approach 
to Symptomatic Relapsed or Refractory WM

• Nucleoside analogues (NA) should be avoided in younger patients, and candidates for ASCT.1

• ASCT may be considered in patients with multiple relapses, and chemosensitive disease.

Treon et al, JCO 2020; 38:1198-1208
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11th International Workshop for 
Waldenstrom’s Macroglobulinemia

Madrid, October 6‐8, 2022

www.waldenstromsworkshop.org
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