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Consensus Panel 1 (CP1) of the 11 th International Workshop on Waldenstrom’s Macroglobulinemia 

(IWWM-11) was tasked with updating guidelines for the management of symptomatic, treatment- 

naïve patients with WM. The panel reiterated that watchful waiting remains the gold standard for 

asymptomatic patients without critically elevated IgM or compromised hematopoietic function. For 

first-line treatment, chemoimmunotherapy (CIT) regimens such as dexamethasone, cyclophosphamide, 

rituximab (DRC), or bendamustine, rituximab (Benda-R) continue to play a central role in managing 

WM, as they are effective, of fixed duration, generally well-tolerated, and affordable. Covalent BTK 

inhibitors (cBTKi) offer a continuous, generally well-tolerated alternative for the primary treatment of 
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In a modern era of widening global access to covalent Bru-

on tyrosine kinase inhibitors (cBTKi), several questions arise about 

sing fixed-duration chemoimmunotherapy (CIT) regimens versus 

sing these oral therapies of indefinite duration in the first-line

reatment of WM. For those receiving rituximab-chemotherapy, 

e assess updated data on the 2 commonly used and highly ef-

ective regimens, Bendamustine-Rituximab (Benda-R) and Dexam- 

thasone, Cyclophosphamide, and Rituximab (DRC), and review the 

ole of rituximab maintenance. We discuss the patient popula- 

ions in whom cBTKI might be suitable and preferred agents based

n long-term data from phase II studies and a phase III random-

zed clinical trial comparing ibrutinib and zanubrutinib. We ad- 

ress the impact of our emerging understanding of genetic alter- 

tions of WM on treatment selection. We consider what agents

o choose, and as importantly avoid, in specific first-line clinical

ituations. Even with these efficacious and well tolerated first-line 

reatment options, we reiterate the ongoing central role of watch- 

nd-wait (W&W) for those with smoldering disease. As we move 

nto a more “endemic” albeit still unpredictable phase of COVID-19, 

 nuanced, evidence-based approach to each patient with WM re- 

ains essential. Notwithstanding the data, cost implications result 

n differing access to WM therapies worldwide, and these first-line 

reatment guidelines endeavor to provide therapeutic options for 

ll patients globally. 

hat are the preferable treatments for treatment naïve, symptomatic 

M patients? 

Rituximab-chemotherapy and the covalent BTK inhibitors 

cBTKi), ibrutinib alone or with rixtuximab, and zanubrutinib are 

easonable first-line treatment options for patients with WM [ 1 ]. A

arge, multicenter, retrospective study of treatment-naïve WM pa- 

ients who received ibrutinib or Benda-R showed similar outcomes 

n PFS and overall survival with a median follow-up of 4.2 years

uggesting that CIT with Benda-R or a cBTKi are similarly effective

n treatment-naïve patients [ 2 ]. 

hemoimmunotherapy 

Benda-R is the CIT of choice for patients requiring rapid de-

ulking or with a high tumor burden. No prospective data have

ompared Benda-R and DRC in WM. However, a retrospective anal- 

sis suggested a trend to longer PFS with Benda-R than DRC,

nd patient-derived data supports a longer time-to-next treatment 

TTNT) with Benda-R [ 3 , 4 ]. For less fit patients with lower tumor

urden, particularly those with a gradual progression to treatment 
 unsuitable for CIT. In a Phase III randomized trial updated at IWWM-11, 

nubrutinib, was less toxic than ibrutinib and induced deeper remissions, 

 as a suitable treatment option in WM. While the overall findings of a 

pdated at IWWM-11 did not show superiority of fixed duration ritux- 

ation following attainment of a major response to Benda-R induction, a 

 in patients > 65 years and those with a high IPPSWM score. Whenever 

 of MYD88 and CXCR4 should be determined before treatment initiation, 

s predict sensitivity towards cBTKi activity. Treatment approaches for 

cold agglutinins, AL amyloidosis, Bing-Neel syndrome (BNS), peripheral 

syndrome follow the common principle of reducing tumor and abnormal 

eply to improve symptoms. In BNS, ibrutinib can be highly active and 

contrast, cBTKi are not recommended for treating AL amyloidosis. The 

uous improvement of treatment options for symptomatic, treatment- 

depends on the participation of patients in clinical trials, whenever 

© 2023 Published by Elsevier Inc. 

nitiation, DRC is an effective and well-tolerated treatment option 

 5 , 6 ]. 

For patients treated with Benda-R, the pivotal STiL trial used 

ix four-weekly cycles of bendamustine at a dose of 90 mg/m 

2 ,

emonstrating high efficacy and manageable toxicity for WM [7] . 

oses as low as 70mg/m 

2 and/or as few as 4 cycles may be suf-

cient in some cases [8] . However, no prospective study has ana-

yzed 4 vs 6 cycles of Benda-R in WM. 

Alternative regimens such as R-CHOP, R-CVP, fludarabine, or 

ladribine-based therapies are not preferred in WM because of 

igher toxicity, particularly neurological and hematological, with- 

ut evidence of long-term efficacy benefit compared to Benda-R or 

RC. 

BTKI 

Where available, cBTKi should be preferentially used in patients 

ith significant comorbidities or frailty predicting increased risk of 

hemotherapy-associated toxicity. In addition, cBTKi are an impor- 

ant treatment option in young patients, in whom alkylator expo- 

ure with its long-term consequences pertaining to second hema- 

ologic malignancies may not be desirable. However, there is no 

ormal definition of what constitutes medically unfit patients in 

M ineligible for CIT. Thus, the decision to offer a cBTKi instead

f CIT must be made by each clinician based on individual patient

haracteristics. Individual co-morbidities should guide the use of 

rst vs second-generation cBTKis (eg, cardiac toxicity of ibrutinib). 

he 1:1 randomized comparison between ibrutinib and zanubru- 

inib in patients with MYD88 Mut that was updated at IWWM-11 

emonstrated a lower rate of atrial fibrillation (8% vs 25%) and

ypertension (15% vs 26%) for zanubrutinib compared to ibrutinib 

 9 , 10 ]. A higher rate of neutropenia for zanubrutinib versus ibruti-

ib was also reported, but this did not translate into a higher rate

f infections for patients on zanubrutinib with 45 months of me-

ian follow-up. Fewer patients in the zanubrutinib arm had an ad-

erse event (AE) leading to treatment discontinuation (9% vs 20%) 

r dose reductions (14% vs 23%) [ 9 , 10 ]. This update charted a nu-

erical trend of deeper, earlier, and more durable responses on 

anubrutinib compared with ibrutinib [ 10 ]. Zanubrutinib provided 

aster and deeper responses in patients with CXCR4 MUT , and re-

ponses to zanubrutinib were also seen in a single arm observa-

ional cohort of MYD88 WT patients who showed continued deep- 

ning of categorical responses over time [ 10 ]. Overall, no difference

n PFS or OS between the zanubrutinib and ibrutinib arms was ob-

erved, though patients with CXCR4 MUT disease showed a trend to- 

ards superior PFS with zanubrutinib [ 10 ]. Thus, both cBTKi are

alid treatment options, and individual patient co-morbidities and 

YD88 and CXCR4 mutation status can be considered when select- 

ng between these 2 cBTKi. Phase II data on acalabrutinb suggest
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Table 1 

Selected data from prospective studies in treatment-naïve patients with Waldenström Macroglobulinemia. 

Study Regimen N PR or better VGPR or better PFS 

Dimopoulos et al. [43] 

Kastritis et al. [5] 

Dexamethasone 

Rituximab 

Cyclophosphamide 

72 74% 7% 35 mo (median) 

Rummel et al.[ 27 , 44 ] Bendamustine 

Rituximab 

257 88% 4% 65 mo(median) 

Treon et al. [45] 

Treon et al. [46] 

Bortezomib 

Dexamethasone 

Rituximab 

23 83% 35% 66 mo(median) 

Dimopoulos et al. [47] 

Gavriatopoulou et al. [18] 

Bortezomib weekly 

Dexamethasone 

Rituximab 

59 68% 10% 42 mo(median) 

Treon et al. [14] 

Meid et al. [48] 

Carfilzomib 

Dexamethasone 

Rituximab 

28 68% 36% 46 mo (median) 

Castillo et al. [49] 

Castillo et al. [15] 

Ixazomib 

Dexamethasone 

Rituximab 

26 77% 19% 40 mo (median) 

Buske et al. [7] Bortezomib 

Cyclophosphamide 

Dexamethasone 

Rituximab 

102 81% 17% 81% at 24 mo 

Cyclophosphamide 

Dexamethasone 

Rituximab 

100 70% 10% 73% at 24 mo 

Treon et al. [50] 

Castillo et al. [51] 

Ibrutinib 30 87% 30% 76% at 4 y 

Dimopoulos et al. [52] 

Buske et al. [53] 

Ibrutinib 

Rituximab 

34 76% 27% 70% at 4.5 y 

Rituximab 34 41% 9% 32% at 4.5 y 

Tam et al. [9] 

Dimopoulos et al. [10] 

Zanubrutinib 19 74% 36% 78% at 42 mo 

Ibrutinib 18 67% 22% 70% at 42 mo 

Owen et al. [11] 

Owen et al. [54] 

Acalabrutinib 14 79% NR 86% at 66 mo 

N = number of patients; NR = not reported; PFS = progression-free survival; PR = partial response; VGPR = very good partial response. 
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his cBTKi is also well tolerated in WM patients. However, only 14

atients were treated first-line in this trial with 106 patients [ 11 ]

 Table 1 ). 

Data on other second-generation cBTKis, orelabrutinib and 

irabrutinib, in first-line treatment are limited, but show encour-

ging activity with sustained responses. Whenever possible, treat-

ent with cBTKi should be continued until second-line treatment

s initiated to minimise IgM rebound and “cytokine response” side

ffects that are seen in up to 20% of patients following withdrawal

 12 , 13 ]. 

s there a role for proteasome inhibitor-based therapy in 

reatment-naïve, symptomatic WM patients? 

Bortezomib, the first in class proteasome inhibitor (PI), has

hown activity in combination with rituximab with or without

examethasone, or combined with DRC [ 6 ]. An early analysis of

he ECWM Phase II comparison of B-DRC vs DRC in 202 patients

howed that adding bortezomib was deliverable with a trend to-

ards faster and deeper responses. However, there was increased

eurotoxicity (18%) and a possible signal of increased infections.

FS, the primary study end point, was comparable between the

uadruplet and DRC [ 7 ]. Carfilzomib or ixazomib in combination

ith rituximab and dexamethasone has shown high levels of ac-

ivity and durability in treatment-naïve WM patients [ 14 , 15 ]. In

ront-line therapy, a PI-based regimen may be appropriate for pa-

ients with AL amyloidosis, light chain deposition disease, and re-

al compromise. While PIs may produce treatment-related neu-

opathy, subcutaneuous bortezomib, carfilzomib or ixazomib may 

e less neuropathic in patients with peripheral neuropathy [ 16 - 18 ].

arfilzomib should be avoided in patients with cardiopulmonary

isease [ 14 ]. 
s there a role for Rituximab monotherapy in treatment-naïve, 

ymptomatic WM patients? 

In 2023, there is a more limited role for rituximab monother-

py in the first-line treatment of WM, given major response rates

f only 20% to 40% and median PFS of 16 to 18 months [ 19 , 20 ]. Pa-

ients being unfit for CIT may benefit from rituximab single agent

reatment. Generally, however, if a patient is unfit for chemother-

py, a cBTKi is recommended. Single-agent rituximab may be an

ption in settings where cBTKi is unavailable. However, the time

o response is long, the efficacy is moderate, and there is a risk of

gM flare in ∼50% of patients [ 1 , 21 , 22 ]. Based on the latter, ritux-

mab monotherapy should be avoided in patients with serum IgM

evels > 40 g/L, and apheresis facilities should be available for crit-

cally elevated IgM levels after treatment [ 22 ]. 

ole of COVID-19 and primary therapy of WM 

As we move into the fourth year of the COVID-19 pandemic,

t is recognized that WM patients show poor serological response

o COVID-19 vaccination if they are on a cBTKi or had recent ritux-

mab therapy [ 23 - 25 ]. Covid-specific T cell responses are preserved.

oosters may be of particular benefit in augmenting serological re-

ponse to vaccination [ 25 ]. In this context, the impact of COVID-19

robably does not justify a compromise in therapy choice; patients

hould be offered the best treatment option, while optimizing im-

unization and pre-exposure prophylaxis in parallel, as well as ed-

cation about the importance of seeking medical assessment and

se of antiviral therapy, such as nirmatrelvir/ritonavir (Paxlovid). A

iscussion about the benefits and risks of treatment of COVID-19

nfection should be considered for all patients, and in particular

or those who are unvaccinated or who have not received updated
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oosters for COVID-19 (see also CP5 report in this edition of Semi-

ars in Hematology) [ 26 ]. 

Given the CYP3A inhibition of nirmatrelvir/ritonavir and the in- 

rease of the plasma concentration of cBTKis, a dose pause or 4-

old reduction in dosing is recommended while on and 48 hours

mmediately after the use of nirmatrelvir/ritonavir (see CP5 report 

n this edition of Seminars in Hematology). Both CIT and cBTKi

re immunosuppressive and justify pre-exposure prophylaxis with 

nti-COVID-19 antibodies for WM patients, as long as variants re- 

ain sensitive to a given passive antibody combination. 

n which patient should rituximab maintenance be used as part of 

rontline therapy of WM? Also, in light of the COVID-19 pandemic, 

hould rituximab maintenance be held or shortened, and in what 

atient? 

Based on prospective data, there is no general role for rituximab

aintenance after first-line induction. In an update of the MAIN- 

AIN study, which randomized > 200 patients who attained at least

 partial response to Benda-R induction to 2 years of maintenance

s observation, there was no significant difference in the PFS or OS

etween arms after a median of 7 years of follow-up. Of note, the

edian PFS in the observation arm was 84 months [ 27 ]. Based on

hese data, rituximab maintenance is not generally recommended 

or all WM patients who attained a major response after induc-

ion CIT. However, some WM patients may benefit since patients 

 65 years and those with high IPPSWM score showed an improved

FS, in a subset analysis. Maintenance rituximab after CIT may also

e considered in patients with a minor response to induction or

isease manifestations that might benefit from more profound re- 

ponses (eg, renal involvement). 

hich molecular characteristics have an impact on our treatment 

hoice? MYD88? CXCR4? TP53? 

The mutational status of MYD88, and increasingly CXCR4, guide 

reatment decisions in WM and should be determined when- 

ver possible, particularly when considering BTK-inhibitor use (see 

bove). Disruption or mutations of TP53 occur in up to 10% of

reatment-naïve WM patients [ 28 ]. However, the precise impact of

P53 alterations on treatment outcomes in the primary treatment 

etting of WM is not currently known. 

dditional questions submitted to consensus panel from the audience 

t IWWM-11 

How should we manage asymptomatic treatment naïve patients 

n WM, including patients with high-risk disease? 

W&W with serial evaluation of IgM levels, complete blood 

ount, and patient symptoms remains the gold standard for 

symptomatic patients with WM. Monitoring intervals should be 

ndividualized according to the dynamic of the disease in a given

atient. The risk of progression can be estimated by a patient

isk calculator ( Patient AWM Risk Calculator ; available at www.

wmrisk.com ) dividing patients into high, intermediate, and low- 

isk groups with median estimated time to therapy of 1.8, 4.8, and

.2 years, respectively [ 29 ]. Follow-up frequency can be adopted

ccording to the risk of progression. Low-risk patients can be seen

very 6 to 12 months, intermediate-risk every 4 to 6 months, and

igh-risk every 2 to 3 months. A high-risk category does not con-

titute a need to initiate treatment. 

hould we use covalent BTK inhibitors for WM-related amyloidosis? 

Data on the efficacy and safety of cBTKi in WM-related AL amy-

oidosis are scarce and limited to case series; these have demon-

trated high toxicity rates and less efficacy [ 30 , 31 ]. In addition,
BTKi should not be used in patients with cardiac amyloidosis, 

iven the potential increased risk of arrhythmia. Thus, cBTKI are 

ot the preferred treatment option for WM patients with AL amy-

oidosis (see CP6 report inthis edition of Seminars in Hematology). 

hat is our treatment approach for cryoglobulins, cold agglutinins, 

myloidosis, BNS, peripheral neuropathy and HV syndrome in WM? 

Treatment approaches for WM-associated cryoglobulins, cold 

gglutinins, AL amyloidosis, Bing-Neel syndrome (BNS), peripheral 

europathy (PN), and hyperviscosity syndrome (HV) follow the 

ommon principle of reducing tumor burden and production of ab- 

ormal proteins as rapidly and deeply as possible. In BNS, ibrutinib

an be highly active and produce durable responses [ 32 ]. In case of

brutinib failure, CNS-penetrating compounds such as methotrex- 

te, cytarabine, fludarabine and bendamustine show varying levels 

f activity [ 33 ]. Neurotoxic agents such as bortezomib, ixazomib,

nd vincristine should be avoided in WM-associated PN. Ritux- 

mab with or without chemotherapy could be an option accord- 

ng to the severity of anti-MAG neuropathy [ 34 ]. For symptomatic

V, plasmapheresis followed by systemic treatment is the recom- 

ended approach. WM patients with AL amyloidosis were shown 

o benefit from treatments including PIs or CIT such as Benda-R

 35 ]. Cryoglobulins and cold agglutinins can be efficiently treated

y CIT, PI-based treatment, or cBTKi [ 35 ]. 

hould the risk of therapy-associated secondary malignancies be 

actored in for selecting first-line treatment? 

Several independent retrospective analyses have shown an in- 

reased risk for secondary malignancies (SM) in WM patients com- 

ared to the general population [ 36 ]. However, data quantifying

he risk of therapy-induced SM in WM are still mounting. The

isk of inducing SM by chemotherapy, especially treatment-related 

yeloid neoplasms and myelodysplasia, should be discussed with 

he patient. In addition, screening for SM should be part of the

egular follow-up program in patients with WM (see also CP2 rec-

mmendations in this edition of Seminars in Hematology). 

hould the “tempo of symptom progression” be factored in for 

ecision-making on initiating treatment? 

The dynamic of symptom progression is an important factor in 

ailoring follow-up intervals in the asymptomatic, W&W patients 

nd the decision to initiate treatment. However, there is no formal

ssessment available categorizing the tempo of symptom progres- 

ion. Thus, disease dynamics must be judged on a case-by-case ba-

is. The decision to start, and choice of treatment should be based

n individual patient characteristics, genomics, comorbidities, and 

isease dynamics. 

hen is plasmapheresis appropriate and how long should a patient 

e plasmapheresed? 

Plasmapheresis is indicated in symptomatic hyperviscosity (HV) 

nd should be considered in patients without symptomatic HV 

hen a CD20-directed antibody containing regimen is planned 

or patients with serum IgM levels above 40 g/L to prevent an

gM flare [ 21 , 22 ]. Alternatively, to reduce the risk of IgM flare,

he chemotherapy component may be administered without ritux- 

mab for 1 to 3 cycles until the IgM level is < 40 g/L. Two to 3

lasmapheresis sessions, each performed ideally every other day 

an lower the IgM level by 30% to 60% and should continue until

ymptoms associated with HV are relieved. Plasmapheresis should 

lways be followed by systemic “definitive” treatment as the effect 

f plasmapheresis on lowering IgM is transient. Avoidance of red 

http://www.awmrisk.com/
http://www.awmrisk.com
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ell transfusions is recommended in this setting, and if necessary,

his should be timed to follow plasmapheresis. 

ow should we “bridge” WM patients coming off BTK inhibitors? 

An IgM rebound is a common occurrence following the dis-

ontinuation or withholding of a cBTKi [ 37 ]. Whenever possible,

reatment with cBTKi should be continued until subsequent treat-

ent is initiated and shows activity to avoid serum IgM rebound.

aution with even temporary combinations should be exercised,

articularly with venetoclax, due to the unexpected risk of ven-

ricular arrhythmias reported in combination with ibrutinib [ 38 ].

ral prednisone might help mitigate the risk of withdrawal symp-

oms characterized by fever, body aches, night sweats, arthralgia,

eadache, and fatigue, which have been reported in approximately

0% of patients who stop cBTKi therapy [ 13 ]. The choice of sub-

equent therapy should be directed by the patient’s symptoms, co-

orbidities, genomic profile, and previous therapy history (see also

P2 report in this edition of Seminars in Hematology). CIT, protea-

ome inhibitor-based therapy, venetoclax, noncovalent BTKi such as

irtobrutnib or clinical trials are reasonable options after progres-

ion on a cBTKi [ 12 , 39 ]. A switchover from ibrutinib or acalabruti-

ib to zanubrutinib without any bridge may also be considered for

atients with intolerance to ibrutinib [ 40 ]. 

ow should prognostic factors be incorporated into treatment 

ecommendations? 

The International Prognostic Scoring System for WM (IPSSWM)

r revised IPSSWM (rIPSSWM) allows robust categorization of pa-

ients into different risk groups, separating patients with good

rognosis from those with poor long-term outcomes. However, it

s not recommended to stratify treatment according to the IPSSWM

r rIPPSWM in routine clinical practice, as prospective data identi-

ying the superiority of specific treatments in distinct risk groups

s lacking. CXCR4 mutations and the lack of MYD88 mutations im-

act cBTKi efficacy and thus should be incorporated as predictive

actors into treatment decisions (see above). TP53 mutations are

ssociated with inferior outcomes, but prospective data analyzing

heir impact on outcome after CIT or cBTKi are lacking in the pri-

ary therapy of WM (see CP2 recommendations in this edition of

eminars of Hematology as well) [ 28 ]. 

iscussion 

Since the publication of the last consensus treatment rec-

mmendations from the 10 th IWWM, the dramatic impact of

he COVID-19 pandemic reminds us of the vulnerability of WM

atients caused by treatment-associated or disease-inherent im- 

unosuppression. The quote of Jan Gosta Waldenström to “let well

lone ” remains central to our decisions to initiate treatment or 

o apply dose intense or continuous regimens. W&W remains the

old standard in 2023 in asymptomatic patients despite the emer-

ence of well-tolerated chemotherapy-free approaches. 

The class of cBTKIs has gained relevance in the first-line

reatment of WM, being now approved in many parts of the

orld as single agents or in combination with rituximab. We

ow have prospective, long-term data demonstrating that the

econd-generation cBTK-inhibitors zanubrutinib and acalabrutinib 

re highly effective in WM, with zanubrutinib showing less car-

iac toxicity as compared to ibrutinib. However, the sequencing of

BTKi remains unclear, with scant data on the efficacy of subse-

uent CIT in patients who progress after first-line cBTKi. 

CIT remains a central first-line treatment approach, and a com-

on regimen used in the frontline setting in Europe, North Amer-

ca, Asia-Pacific and Latin America [ 2 , 41 , 42 ]. CIT has the advantage
ver cBTKi of being a less costly fixed-duration treatment with the

apacity to induce deep and durable remissions and comparable

FS to cBTKIs in the case of Benda-R.[ 2 ] Prospective, randomized

linical trials comparing CIT with fixed-duration chemotherapy-

ree treatments are needed though to clarify the role of CIT in an

ra with rapidly emerging novel treatment concepts. 

Although there is consensus that the mutational status of

YD88 and CXCR4 should be determined in all WM patients, tech-

ical challenges in identifying CXCR4 mutations and the relative

mpact of different CXCR4 mutations hinder the introduction of

idespread, reliable testing in clinical practice and a genotype-

riven therapeutic approach in WM. It is also accepted that other

olecular alterations in WM, such as TP53, will likely impact treat-

ent outcome, but little prospective data currently exists on the

mpact of these on treatment response and duration in the primary

herapy of WM. 

We appreciate the extraordinary progress made in the ini-

ial clinical management of WM since our last consensus state-

ent. Expanded first-line treatment options are ensuring more

atients achieve longer first remissions. Nonetheless, major chal-

enges lie ahead for our ambitious goal to establish well-

olerated, molecularly and clinically guided personalised fixed- 

uration chemotherapy-free approaches to ensure long-lasting 

uality remissions. The greatest challenge will be to ensure such

pproaches are accessible and affordable for all patients globally.

inally, we advocate for the thoughtful design of clinical trials in

he frontline setting and strongly encourage patient participation. 
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