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Waldenstrom Macroglobulinemia: 2025 Update



MYD88 Directed Pro-survival Signaling in WM

MYD88 mutations occur
in 95-97% WM Patients



Hyperviscosity Syndrome 
Drug resistance

Bone Marrow Stroma

Mutated CXCR4 permits ongoing 
pro-survival signaling by CXCL12

CXCR4

WM Cell

CXCL12

Hunter et al, Blood 2013; Treon et al, Blood 2014; Roccarro et al, Blood 2014; Cao et al, Leukemia 2014.

• 30-40% of WM patients 
have CXCR4 mutations
• >40 different CXCR4 
mutations, most common

is S338X.

S338X
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BTK-Inhibitor Trials in WM

Clinical experience with BTKis in WM
Table 1 summarizes studies with BTKis in WM with regulatory
approvals in any indication and jurisdiction. Clinicians should
consult local guidelines on approval status and/or use of the
discussed BTKis. Table 2 summarizes data for CXCR4Mut status
on ibrutinib and zanubrutinib outcomes.

Ibrutinib
Monotherapy Ibrutinib was the first BTKi approved for WM
after a pivotal trial in 63 patients with relapsed/refractory WM.39

The median number of therapies was 2%, and 40% of patients
were refractory. With a median follow-up of 59 months, the
overall response rates (ORR) and major response rates (MRR)
were 90% and 79%, respectively. Thirty-percent achieved a very
good partial response (VGPR). The 5-year median PFS and OS
rates were 54% and 87%, respectively. In MYD88WT patients, no
major responses occurred. MYD88MutCXCR4Mut patients
showed longer time to major response, and lower major and
VGPR rates than patients with only MYD88Mut (Table 2). The 5-
year PFS rate for patients with MYD88Mut only and those with
MYD88MutCXCR4Mut were 70% and 38%, respectively. For
patients with MYD88WT, the median PFS was 0.4 months. Atrial
fibrillation (all grades) occurred in 8 (13%) patients, although
most continued ibrutinib with medical management.

A substudy of the INNOVATE trial (discussed in later sections)
evaluated ibrutinib monotherapy in 31 patients with heavily
pretreated rituximab-refractory WM.40 Their median prior
therapies were 4%, and 40% had ≥5 prior therapies. With a
median follow-up of 58 months, the ORRs and MRRs were 87%
and 77%, respectively. The 5-year PFS and OS rates were 40%
and 73%, respectively. Patients with MYD88MutCXCR4Mut had
fewer VGPRs, and longer time to major response than patients
with only MYD88Mut (Table 2). The median PFS was 18 months
for patients with MYD88MutCXCR4Mut and was not reached for
patients with only MYD88Mut. A single patients with MYD88WT

progressed at 6 months. No atrial fibrillation events were
observed.

Ibrutinib monotherapy was also evaluated in 30 patients with
treatment-naive MYD88Mut WM.41 Half had a CXCR4Mut muta-
tional status, and nearly all had CXCR4Mut/NS. With a median
follow-up of 50 months, the ORRs, MRRs, and VGPR rates were
100%, 87%, and 30%, respectively. The 4-year PFS rate was 76%
for all patients. MRRs and VGPR rates were lower, and time to
major response longer in patients with CXCR4Mut (Table 2). The
4-year PFS was lower (59% vs 92%) in patients with CXCR4Mut.
Atrial fibrillation (all grades) occurred in 20% of patients.

The importance of CXCR4Mut subtype on ibrutinib outcomes
was also evaluated in 180 patients with symptomatic WM

Table 1. Summary of approved BTKis and their activity in WM

Study
Patient

population Agent(s) n

Time to
minor/
major

response
ORR (%)/
MRR (%)

≥VGPR rate
(%) PFS (%)

Pivotal study39 R/R Ibrutinib 63 0.9 mo/2.0 mo 91/79 30 54 (60 mo)

INNOVATE
arm C40

R/R Ibrutinib 31 1 mo/2 mo 87/77 29 40 (60 mo)

Phase 241 TN Ibrutinib 30 0.9 mo/1.9 mo 100/87 30 76 (48 mo)

INNOVATE
arms A, B42

TN, R/R Ibrutinib
Rituximab

150 1 mo/3 mo 92/76 31 68 (54 mo)

Phase 243 TN, R/R Zanubrutinib 77 N/A/2.8 mo 96/82 45 76 (36 mo)

ASPEN
cohort 1
(MYD88Mut)44

TN, R/R Ibrutinib 99 1 mo/2.9 mo 94/80 25 85 (42 mo)

TN, R/R Zanubrutinib 102 1 mo/2.8 mo 95/81 36 88 (42 mo)

ASPEN
cohort 2
(MYD88WT)44

TN, R/R Zanubrutinib 28 1 mo/3.0 mo 78/63 27 84 (42 mo)

Phase 245 TN, R/R Acalabrutinib 106 1 mo/N/A 94/81 39 84 TN/52 R/R
(66 mo)

Phase 246 TN, R/R Tirabrutinib 27 N/A
1.9 (TN)
2.1 (R/R)

96/93 33 93 (24 mo)

Phase 247,48 R/R Pirtobrutinib 80 N/A /N/A 81 and 67 (prior cBTKi)
88 and 88 (cBTKi naïve)

24 (prior cBTKi)
29 (cBTKi naïve)

57 (18 mo for prior
cBTKi)

N/A for cBTKi
naïve

Listed BTKis are approved for WM and/or other indications in any jurisdiction. Clinicians should consult local regulatory approvals and guidelines for their status and use in WM.

N/A, data not available; R/R, relapsed or refractory; TN, treatment-naïve.
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receiving ibrutinib. CXCR4Mut/NS was associated with lower
MRRs and shorter PFS vs those with CXCR4Mut/FS or
CXCR4WT.30

Ibrutinib in combination therapy The phase 3 (INNO-
VATE) study randomized 150 patients with treatment-naïve
relapsed/refractory WM to placebo/rituximab or ibrutinib/rit-
uximab.42 With a median follow-up of 50 months, the MRR was
76% for the ibrutinib/rituximab cohort vs 31% for the placebo/
rituximab cohort. Among patients treated with ibrutinib/ritux-
imab, MRRs were similar across the genomic subtypes. Fewer
VGPRs occurred in patients with MYD88MutCXCR4Mut, as well as
in patients with MYD88WT on ibrutinib/rituximab vs patients
with MYD88Mut/CXCR4WT. Time to MRR were 2, 3, and 7
months for patients with MYD88Mut/CXCR4WT, MYD88Mut

CXCR4Mut, and MYD88WT/CXCR4WT, respectively. The esti-
mated 54-month PFS rate was 68% for the ibrutinib/rituximab
cohort and 25% for the placebo/rituximab cohort. Among
patients treated with ibrutinib/rituximab, the 54-month
estimated PFS was 72%, 63%, and 70% for patients with
MYD88Mut/CXCR4WT, MYD88MutCXCR4Mut, and MYD88WT/
CXCR4WT, respectively. The high activity level for ibrutinib/ri-
tuximab in patients with MYD88WT may have reflected patients
with MYD88Mut classified as having MYD88WT because NGS
was used to determine MYD88Mut status. Indeed, 4-times more
patients had MYD88WT in this study than findings with AS-PCR
in patients with symptomatic WM.50 Atrial fibrillation (any
grade) occurred in 19% of patients on ibrutinib/rituximab, and
most continued protocol therapy with medical management.

Ibrutinib is active in patients with WM with symptomatic central
nervous system involvement (Bing-Neel syndrome [BNS]).51,52

In a multicenter retrospective study, 85% and 60% of patients
with BNS experienced symptomatic and radiological improve-
ments, respectively, within 3 months of ibrutinib initiation.52

The 2-year event-free survival rate for patients with BNS on
ibrutinib was 80%. Ibrutinib also showed activity in patients with
WM with IgM-related morbidities.39,41

CXCR4 antagonists have been investigated with ibrutinib. In a
phase 1 trial, ulocuplumab was combined with ibrutinib to treat
patients with symptomatic MYD88MutCXCR4Mut WM.53 All
achieved a major response, and 33% a VGPR. Major responses
occurred at a median of 1.2 months, and the 24-month PFS rate
was 90%. Reversible thrombocytopenia, and rash and skin
infections were the most common adverse events. Unfortu-
nately, ulocuplumab was discontinued by the manufacturer.
A study of the oral CXCR4 antagonist mavorixafor with
ibrutinib is currently underway (ClinicalTrials.gov identifier:
NCT04274738).

Ibrutinib was also investigated with venetoclax in a fixed-
duration study that treated 45 patients with symptomatic,
treatment-naïve WM.43 All were MYD88Mut, and 17 (38%)
CXCR4Mut. The ORR and MRR were 100% and 96%, respec-
tively. Notably, 42% of patients attained a VGPR, although
patients with CXCR4Mut had a lower VGPR rate (29% vs 50%).
The PFS rate at 24-months was 76% and was not affected by
CXCR4Mut status. The study ended early because of ventricular
arrythmias that occurred in 4 (9%) patients, including 2 grade 5
events. Therefore, the combination of ibrutinib and venetoclax
should be avoided.

Zanubrutinib
Monotherapy In a phase 1/2 study, 73 patients with treat-
ment-naïve and relapsed/refractory WM received zanubrutinib
at 160 mg twice daily or 320 mg once daily.49 The median
follow-up was 24 and 36 months for patients with treatment-
naïve WM and patients with relapsed/refractory WM, respec-
tively. The ORR and MRR, and VGPR rate were 96%, 78% and
45%, respectively. The MRRs were similar among patients with
MYD88Mut regardless of CXCR4Mut status. VGPR/complete
response (CR) attainment was lower among patients with
MYD88MutCXCR4Mut (Table 2). The ORR and MRR were similar
across dosing schedules, although fewer VGPR/CRs occurred in
those receiving 320 mg once vs 160 mg twice daily ((32% vs
49%, respectively).

Table 2. Impact of mutated CXCR4 on BTKi activity for ibrutinib and zanubrutinib in WM

Study
Patient

population Agent(s)

Time to major
response

(CXCRMut vs
CXCR4WT)

MRR (%)
(CXCRMut vs
CXCR4WT)

≥VGPR rate (%)
(CXCRMut vs
CXCR4WT)

PFS (%)
(CXCRMut vs
CXCR4WT)

Pivotal study39 R/R Ibrutinib 4.7 vs 1.8 mo 68 vs 97 9 vs 47 38 vs 70 (60 mo)

INNOVATE
arm C40

R/R Ibrutinib 3.6 vs 1.0 mo 71 vs 88 14 vs 41 18 mo vs NR (60 mo)

Phase 241 TN Ibrutinib 7.3 vs 1.8 mo 78 vs 94 14 vs 44 59 vs 92 (48 mo)

INNOVATE
arms A, B42

TN, R/R Ibrutinib
Rituximab

3 vs 2 mo 77 vs 81 23 vs 41 63 vs 72 (54 mo)

Phase 249 R/R Zanubrutinib N/A 91 vs 87 27 vs 59 ~90 vs ~78 (42 mo)

ASPEN
cohort 144

TN, R/R Ibrutinib 6.6 vs 2.8 mo 65 vs 85 10 vs 31 49 vs 75 (42 mo)

TN, R/R Zanubrutinib 3.4 vs 2.8 mo 79 vs 83 21 vs 45 73 vs 81 (42 mo)

Comparisons listed are for patients with MYD88 mutation.

Abbreviations are explained in Table 1.
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CXCR4Mut vs CXCR4WT

Median Time to Major Response: (4.2 vs. 1.9 mos) 
Median Major RR: 71% vs. 87%

Median >VGPR: 14% vs. 41%
PFS: 59% vs. 75% @4 years



Phase 3 ASPEN Study Zanubrutinib vs. Ibrutinib in WM
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Arm C: Zanubrutinib
N=28

160 mg BID until PD

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

BeOne Medicines I GmbH. All rights reserved. Updated May 2025.

5

ASPEN

Trial Design1-3

Data cutoff: 31 January 2020. Median Follow-up: 19.4 months.

*Up to 20% of the overall population.

BID=twice daily, BTK=Bruton tyrosine kinase, CR=complete response, CXCR4=C-X-C motif chemokine receptor 4, DOR=duration of response, MRR=major response rate, MYD88MUT=myeloid differentiation primary response gene 88 mutant, 

PFS=progression-free survival, PK=pharmacokinetics, PO=per oral, PR=partial response, QD=once daily, QoL=quality of life, R=randomized, R/R=relapsed/refractory, TN=treatment-naïve� VGPRÀvery good partial response� WMÀWaldenström¯s 
macroglobulinemia, WT=wild-type.

1. Tam CS et al. Blood. 2020;136(18):2038-2050. 2. Dimopoulos MA et al. Blood. 2014;124:1404-1411. 3. ClinicalTrials.gov. https://clinicaltrials.gov/ct2/show/NCT03053440. Accessed July 2020

PHASE 3

Primary Endpoint: CR/VGPR rate

Key Secondary Endpoints: MRR �ǲPR � PFS� OS� DOR� symptom resolution� safety
Exploratory Endpoints: PK, QoL

Study Identifier: BGB-3111-302, 

NCT03053440

FOLLOW-UPKEY ELIGIBILITY CRITERIA

Safety and 

survival

Cohort 2
� MYD88

WT
WM patients

S
C

R
E

E
N

I
N

G

Zanubrutinib 160 mg PO BID
(n=102)

R

1:1

Ibrutinib 420 mg PO QD
(n=99)

Cohort 1
�CXCR4 mutational status 

(CXCR4
WHIM

vs CXCR4
WT

)

�Number of prior lines of 

therapy (0 vs. 1§3 vs >3)

Zanubrutinib 160 mg BID
(n=28, 23 R/R)

Treatment until 

unacceptable 

toxicity or disease 

progression

TREATMENTSTRATIFICATION FACTORS

� Histologic diagnosis 

of WM

� Meeting ǲ1 criterion 
for treatment 

initiation
2

� If treatment naïve 

(TN*), must be 

considered unsuitable 

for standard 

chemoimmunotherapy

� No prior BTK inhibitors

Data cutoff: 31 January 2020. Median Follow-up: 19.4 months.
*Up to 20% of the overall population.
BID=twice daily, BTK=Bruton tyrosine kinase, CR=complete response, CXCR4=C-X-C motif chemokine receptor 4, DOR=duration of response, MRR=major response rate,
MYD88MUT=myeloid differentiation primary response gene 88 mutant, PFS=progression-free survival, PK=pharmacokinetics, PO=per oral, PR=partial response, QD=once daily, QoL=quality
of life, R=randomized, R/R=relapsed/refractory, TN=treatment-naïve, VGPR=very good partial response, WM=Waldenström’s macroglobulinemia, WT=wild-type.

Tam CS et al. Blood. 2020;136(18):2038-2050. 2. Dimopoulos MA et al. Blood. 2014;124:1404-1411. 3.



Dimopoulos MA. J Clin Oncol, 2023; 41: 5099-5106

(ibrutinib - zanubrutinib)

Cohort 1 best ORR:    94% - 95%
Cohort 1 best MRR:    80% - 81%
Cohort 1 best VGPR:  25% - 36%

(*) All patients MYD88mut
(**) All patients MYD88wt

(**)(*)

(zanubrutinib)

Cohort 2 best ORR:    81%
Cohort 2 best MRR:    65%
Cohort 2 best VGPR:  27%
Cohort 2 best CR: 4%



Progression-Free and Overall Survivals in ITT Population

Images adapted from Dimopoulos MA et al. JCO 2023 
Data cutoff: October 31, 2021.
aBy investigator assessment.

Zanubrutinib Ibrutinib

Events, n (%) 20 (19.6) 30 (30.3)

HR (95%CI) 0.63 (0.36, 1.12)

Zanubrutinib Ibrutinib

Events, n (%) 12 (11.8) 17 (17.2)

HR (95%CI) 0.75 (0.36, 1.59)
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CI=confidence interval, HR=hazard ratio, ITT=intention-to-treat, OS=overall survival, PFS=progression-free survival.
Dimopolous MA et al. JCO 2023 DOI: 10.1200/JCO.22.02830



• In patients with CXCR4MUT by NGS, zanubrutinib demonstrated deeper and faster responses, as well as favorable PFS, 
compared with ibrutinib

Progression-Free Survival in Patients With CXCR4MUT and Response

Zanubrutinib Ibrutinib

Events, n (%) 8 (24.2) 11 (55.0)

HR (95%CI) 0.50 (0.20, 1.29)
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73.2%

49.0%

ZanubrutinibIbrutinib CXCR4MUT CXCR4WT

Ibrutinib 
(n=20)

Zanubrutinib 
(n=33)

Ibrutinib 
(n=72)

Zanubrutinib 
(n=65)

VGPR or better 2 (10.0) 7 (21.2) 22 (30.6) 29 (44.6)
Major response 13 (65.0) 26 (78.8) 61 (84.7) 54 (83.1)

Overall response 19 (95.0) 30 (90.9) 68 (94.4) 63 (96.9)
Time to major 

response, median 
(months)

6.6 3.4 2.8 2.8

Time to VGPR, 
median (months) 31.3 11.1 11.3 6.5

Tam CS et al. Poster presented at ASCO 2022. Abstract 7521



Overall Safety Summary Time to Treatment Discontinuations Due to AEs

Cumulative Event Rate and Treatment Discontinuations Due to AEs

Image adapted from Tam CS et al. ASCO 2022 
Data cutoff: October 31, 2021.

aCardiac failure acute, death (unexplained), pneumonia, sepsis (n=2). bCardiomegaly (cardiac arrest after plasmapheresis), metastatic malignant melanoma, subdural hematoma (after a fall). cCardiac arrest, COVID-19 infection, lymphoma transformation. 
dCardiac disorders (n=4, includes 2 due to atrial fibrillation), infection and infestations (n=4, pneumonia and sepsis, 2 each), respiratory, thoracic and mediastinal disorders (n=3), second malignancy (n=3), blood and lymphatic system disorders (n=2), renal 
and urinary disorders (n=1), death of unknown cause (n=1), drug induced liver injury (n=1), hepatitis (n=1). eSecond malignancy (n=4, includes breast cancer, metastatic melanoma, multiple myeloma, and myelodysplastic syndrome, 1 each), cardiomegaly 
(n=1), drug-induced liver injury (n=1), neutropenia (n=1), subdural hemorrhage (n=1), worsening of chronic kidney disease (n=1). fCardiac arrest, COVID-19 infection, diarrhea, hepatitis B infection, squamous cell carcinoma of lung, subdural hemorrhage 

(after a fall).
AE=adverse event, COVID=coronavirus disease.

Category, n (%)

Cohort 1 Cohort 2

Ibrutinib 
(n98)

Zanubrutinib 
(n=101)

Zanubrutinib 
(n=28)

Patients with ≥1 AE
98(100.0) 100 (99.0) 26 (92.9)

Grade ≥3 71 (72.4) 75 (74.3) 20 (71.4)

Serious 49 (50.0) 57 (56.4) 14 (50.0)

AE leading to death 5 (5.1)a 3 (3.0)b 3 (10.7)c
AE leading to treatmentdiscontinuation 20 (20.4)d 9 (8.9)e 6 (21.4)f

AE leading to dosereduction 26 (26.5) 16 (15.8) 2 (7.1)

AE leading to dose held 62 (63.3) 63 (62.4) 18 (64.3)

COVID-19–related AE 4 (4.1) 4 (4.0) 2 (7.1)

Tam CS et al. Poster presented at ASCO 2022. Abstract 7521
Dimopolous MA et al. JCO 2023 DOI: 10.1200/JCO.22.02830



*Descriptive purposes only, 1-sided P<0.025 in rate difference in all grades and/or grade ≥3. aPreferred terms by Medical Dictionary for Regulatory Activities v24.0; excluding cytopenia. 
AE=adverse event.

Dimopolous MA et al. JCO 2023 DOI: 10.1200/JCO.22.02830

Most Common Adverse Events (Cohort 1)

Bold text indicates rate of AEs with ≥10% (all grades) or ≥5% (grade ≥3) difference between arms.
Data cutoff: October 31, 2021.

All grades (≥20%) Grade ≥3 (≥5%)

AEs,a n (%) Ibrutinib 
(n=98)

Zanubrutinib 
(n=101)

Ibrutinib 
(n=98)

Zanubrutinib 
(n=101)

Diarrhea 34 (34.7) 23 (22.8) 2 (2.0) 3 (3.0)
Upper respiratory tract infection 32 (32.7) 33 (32.7) 1 (1.0) 0

Muscle spasms* 28 (28.6)* 12 (11.9) 1 (1.0) 0
Contusion 27 (27.6) 19 (18.8) 0 0
Arthralgia 24 (24.5) 24 (23.8) 0 3 (3.0)

Hypertension 24 (24.5) 15 (14.9) 19 (19.4) 10 (9.9)
Peripheral edema 21 (21.4) 18 (17.8) 0 0

Epistaxis 21 (21.4) 17 (16.8) 0 1 (1.0)
Atrial fibrillation* 21 (21.4)* 7 (6.9) 6 (6.1)* 2 (2.0)

Cough 20 (20.4) 19 (18.8) 0 0
Fatigue 19 (19.4) 26 (25.7) 1 (1.0) 1 (1.0)

Pneumonia* 18 (18.4)* 5 (5.0) 10 (10.2)* 1 (1.0)
Syncope 8 (8.2) 5 (5.0) 6 (6.1) 5 (5.0)



4.23.3

Prevalence Analysis for AEs of Interest

Image adapted from Dimopoulos MA et al. JCO 2023 
Data cutoff: October 31, 2021.

aEvents of the same preferred term that occurred within 1 day of the previous event were combined as 1 event. Patients with ongoing or new events in the interval are counted. bPercentage is based on N. cN is the number of patients who are on treatment in
each time interval or who discontinued treatment but the time from first dose date to the earliest date (last dose date +30 days, initiation of new anticancer therapy, end of study, death or cutoff date) is within the time interval.
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AE=adverse event.
Dimopolous MA et al. JCO 2023 DOI: 10.1200/JCO.22.02830
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• Zanubrutinib, with exploratory long-term follow-up, continued to demonstrate clinically meaningful efficacy in patients
with WM
• Although not statistically significant at primary analysis, a consistent trend of deeper, earlier, and more durable 

responses CR+VGPR compared with ibrutinib was observed over time
• Zanubrutinib provided faster and deeper responses in patients with CXCR4MUT
• PFS and OS continued to favor zanubrutinib treatment
• At median follow-up of nearly 4 years, 66% of patients remain on treatment with zanubrutinib versus 52% with ibrutinib
• Responses to zanubrutinib in patients with MYD88WT (cohort 2) continued to deepen over time

• With longer follow-up, safety advantages of zanubrutinib remained consistent with less off-target activity compared
with ibrutinib
• Fewer AEs leading to treatment discontinuation, dose reductions, and deaths occurred in the zanubrutinib arm
• Cumulative incidences of atrial fibrillation, diarrhea, hypertension, muscle spasm, and pneumonia were lower in patients

receiving zanubrutinib
• Despite a higher rate of neutropenia in the zanubrutinib arm, infection rates were similar and more patients in the

ibrutinib arm had grade ≥3 infections

Tam CS et al. Poster presented at ASCO 2022. Abstract 7521
Dimopolous MA et al. JCO 2023 DOI: 10.1200/JCO.22.02830

Conclusions

AE=adverse event, CR=complete response, CXCR4=C-X-C motif chemokine receptor 4, MUT=mutant, OS=overall survival, PFS=progression-free survival, VGPR=very good partial response, WM=Waldenström’s macroglobulinemia, WT=wild type.



Do wegiveBTK-inhibitorsor chemoimmunotherapyto treatment-naïve patients?



RB RCD BRD Ibrutinib Acalabrutinib Zanubrutinib

ORR (%) 98 78 84 100 93 100

MRR (%) 96 53 68 87 79 88

Median PFS (years) 5.2 4.3 1.8 NR @ 4 yrs NR @ 2 yrs NR @ 3 yrs

Time to best response (months) 4.5 5.9 6.7 1.9 4.6 2.8

Median DOR (years) NR @ 5 yrs 3.9 3.6 NR @ 4 yrs NR @ 2 yrs NR @ 4 yrs

4yr-OS (%) 90 87 87 100 91 @ 2 yrs 100 @ 2 yrs

Abeykoon JP. Am J Hematol, 2021; 96: 945-953 — Castillo JJ. Leukemia, 2022; 36: 532-539
Owen RG. Lancet Haematol, 2020; 7: e112-e121 — Trotman J. Blood, 2020; 136: 2027-2037

Summaryof outcomesin frontlinechemo-and BTKi-treatedpatients



Comparative Efficacyof Bendamustine-Rituximab and Ibrutinib in Treatment-
NaiveWM (International RetrospectiveStudy)



Benda-R versus Ibrutinib: Time-to-event analyses



Long term responce data for benda-R (FILO)
69 patients, median age 71 years

LeBlond et al. IWWM-12, 2024



Late- Onset Toxicities for Benda-R (FILO)

LeBlond et al. IWWM-12, 2024



General Consideration

• Targeted action: BTKi act on BTK, directly activated by MYD88 mutations.

• Rapid efficacy: Improve hemoglobin, reduce IgM, and induce responses within 1–4 months.

• Genetic sensitivity: Most effective in MYD88mut / CXCR4wt subgroups.

• Next-gen advantage: Zanubrutinib overcomes ibrutinib limitations in MYD88wt / CXCR4mut cases.

• Excellent tolerability: High adherence, low discontinuation, reduced cardiovascular toxicity.

• Age-inclusive: Suitable for elderly and younger patients avoiding alkylator-related risks.

• Safer than chemo: Lower hematologic, infectious, and neurotoxic risks.

• Key role: Preferred option for relapse after frontline chemo-immunotherapy.



Buske C. Semin Hematol, 2023; 60: 73-79 — Treon SP. Blood, 2024; 143: 1702-1712

Choosing treatment wisely according to 
presentation and genotype: frontline options



Buske C. Semin Hematol, 2023; 60: 73-79 — Treon SP. Blood, 2024; 143: 1702-1712

Recommendations for later treatment lines according to previous therapy

@Beatrice Casadei



Marginal Zone Lymphoma



Epidemiology and clinical subtypes

• 3° most common mature B-NHL
• Frquent stage IE
• Indolent course
• 90% 5-yesr survival



EN MZL disease site and common genetic
alterations/balanced translocations

Schrueder J. Hematop. 2017

t (11;18); t (3;14); t (1;14)



Clinical Presentation



Clinical Spectrum and other features

Rossi D. N. Engl. J. Med. 2022



NCCN_Guidelines 2025



The treatment of Marginal Zone Lymphoma
Figure 2

Alderuccio J.P. et al Blood 2025

Figure 2



The treatment of Marginal Zone Lymphoma

Alderuccio J.P. et al Blood 2025

Figure 3



Systemic therapy: some considerations

• Similar to others iNHL, treatment is based on GELF/NCCN criteria

- Local symptoms / early satiety, pain) can drive treatment decisions

- 20-30% of patients can have paraneoplastic symptoms

• Majority of data is derived from small datasets

• Very few trials are conducted specifically in patients with MZL

• Staging with PET-CT  can miss mucosal or skin involvement



Rituximab monotherapy is active



Largest randomized phase III trial in MZL (IELSG-19): R-chl is
superior to chl AND to rituximab in monotherapy

Zucca JCO 2017

anatomic primary localizations (Appendix Table A1) with diverse
outcomes (Appendix Fig A1, online only). Nevertheless, a signif-
icantly higher CR rate was achieved with combination therapy in

both primary gastric (91% v 61% after chlorambucil and 67% after
rituximab; P = .001) and primary nongastric MALT lymphomas
(72% v 62% after chlorambucil and 48% after rituximab; P = .008).

Log-rank test, P = .0009

Arm A (chlorambucil)
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Fig 3. Kaplan-Meier survival curves according to treatment received for (A) event-free survival (EFS), (B) progression-free survival (PFS), and (C) overall survival (OS). HR,
hazard ratio.

Table 3. Causes of Death

Cause of Death
All Patients

(58 of 401; 14.5%)
Arm A

Chlorambucil (20 of 131; 15.3%)

Arm B
Chlorambucil Plus Rituximab

(25 of 132; 18.9%)
Arm C

Rituximab (13 of 138; 9.4%)*

Lymphoma progression 14 (24.1) 6 (30.0) 5 (20.0) 3 (23.1)
Second tumor 17 (29.3) 7 (35.0) 5 (20.0) 5 (38.4)
Transformed lymphoma 4 (6.9) 0 (0) 4 (16.0) 0 (0)
Infection 4 (6.9) 1 (5.0) 2 (8.0) 1 (7.7)
Respiratory failure 4 (6.9) 1 (5.0) 2 (8.0) 1 (7.7)
Stroke 4 (6.9) 1 (5.0) 1 (4.0) 2 (15.4)
Trauma 1 (1.72) 0 (0) 1 (4.0) 0 (0)
Deep venous thrombosis 1 (1.72) 1 (5.0) 0 (0) 0 (0)
Unknown 9 (15.5) 3 (15.0) 5 (20.0) 1 (7.7)
Total deaths 58 (100) 20 (34.5) 25 (43.1) 13 (22.4)

NOTE. Data are given as No. (%).
*The reduced death rate in arm C may simply reflect the significantly shorter follow-up time and was not statistically significant (P = .080)

jco.org © 2017 by American Society of Clinical Oncology 1909

Final Results of the MALT Lymphoma Randomized Trial IELSG-19

Downloaded from ascopubs.org by St. GEORGES LIBRARY on November 16, 2018 from 194.082.050.002
Copyright © 2018 American Society of Clinical Oncology. All rights reserved.

5 years PFS: 72% vs 59% vs 56%



Bendamustine plus rituximab in TN MZL

Rummel Lancet 2013; Salar Blood 2018



Obinotuzumab in MZL: Gallium subset analysis consistent
with FL data

Townsend W. Hemasphere 2023



Noy A. Blood Adv, 2020; 4: 5773-5784



Noy A. Blood Adv, 2020; 4: 5773-5784



Noy A. Blood Adv, 2020; 4: 5773-5784



• Tumor response by investigator assessment will be presented herein
• Response is based on the Lugano classification for non-Hodgkin lymphoma2
• Blinded response assessment by independent review committee is ongoing

BID=twice a day, CD=cluster of differentiation, DOR=duration of response, IRC=independent review committee, MZL=marginal zone lymphoma, ORR=overall response rate, OS=overall survival, PFS=progression-free survival, PI=principal investigator, 
R/R=relapsed/refractory.

Phase 2 Study of Zanubrutinib in R/R MZL MAGNOLIA
Phase 2

Primary endpoint: ORR assessed by IRC according to Lugano classification 20142
Key secondary endpoints: ORR by PI, PFS, OS, DOR, safety

Study identifier: BGB-3111-
214,

NCT03846427

Key eligibility criteria

Zanubrutinib 160 mg BID 
(N=68)

• R/R MZL patients who received
at least one prior line of CD20-
directed regimen

Treatment until 
disease 

progression, 
unacceptable 

toxicity, withdrawal 
of consent or end 

of study

1. Opat S et al. ASH 2020. Abstract 339. 2. Cheson BD et al. J Clin Oncol. 2014;32:3059–3067..

Treatment



Overall Response by IRC and Investigator Assessment
ORR based on Lugano classification (IRC) ORR based on Lugano classification 

(Investigator)

1. Opat S et al. Clin Cancer Res 2021.



Change in Target Lesion SPD by IRC

Data cutoff: 18 January 2021
Only patients with non-missing BOR and SPD percentage change were included (n=61). Dashed lines = median reduction in SPD (-74%).

BOR=best overall response, CR=complete response, IRC=independent review committee, MZL=marginal zone lymphoma, PD=progressive disease, PR=partial response, SD=stable disease, SPD=sum of products of perpendicular diameters
Opat S et al. Clin Cancer Res (2021) 27 (23): 6323–6332. This study is registered at ClinicalTrials.gov (NCT03846427)

BeOne Medicines I GmbH. All rights reserved. Updated May 2025.
12

MAGNOLIA

Change in Target Lesion SPD by IRC

Best response Extranodal
(n=25)

Nodal
(n=25)

Splenic
(n=12)

Unknown
(N=4)

ORR, n (%) 16 (64.0) 19 (76.0) 8 (66.7) 2 (50.0)
CR, n (%) 10 (40.0) 5 (20.0) 1 (8.3) 1 (25.0)

Data cutoff: 18 January 2021
Only patients with non-missing BOR and SPD percentage change were included (n=61). Dashed lines = median reduction in SPD (-74%).

BOR=best overall response, CR=complete response, IRC=independent review committee, MZL=marginal zone lymphoma, PD=progressive disease, PR=partial response, SD=stable disease, SPD=sum of products of perpendicular diameters

Opat S et al. Clin Cancer Res (2021) 27 (23): 6323§6332. This study is registered at ClinicalTrials.gov (NCT03846427)



PFS and Duration of Responses by IRC

Health-related quality of life

Global EORTC QLQ-C30 and EQ-5D-5L scores indicated an
improvement from baseline in patient health status/quality of
life, which was observed at cycle 3 of treatment and was
broadly maintained throughout the study (Figure 3A-B). The

greatest improvements in both patient-reported questionnaires
occurred during cycles 18 to 24 (18-24 months), during which
the mean (standard deviation) EORTC QLQ-C30 scores were
10.7 (18.5) and 9.3 (19.3) points above baseline at cycles 18
and 24, respectively, and the mean (standard deviation) EQ-
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Figure 1. Kaplan-Meier analyses. (A) PFS, (B) DOR, and (C) OS (efficacy analysis set). NR, not reached.
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Health-related quality of life

Global EORTC QLQ-C30 and EQ-5D-5L scores indicated an
improvement from baseline in patient health status/quality of
life, which was observed at cycle 3 of treatment and was
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Figure 1. Kaplan-Meier analyses. (A) PFS, (B) DOR, and (C) OS (efficacy analysis set). NR, not reached.

28 NOVEMBER 2023 • VOLUME 7, NUMBER 22 ZANUBRUTINIB FOR R/R MARGINAL ZONE LYMPHOMA 6805

Opat S. Blood Advances 2023



Phase II Rituximab+Lenalidomide

ORR:89%
CR:67%

Median PFS 53.8 months
3-year PFS 87%

Fowler N. Lancet Oncol 2014



o BTKi

o Car-T

o Emerging Agents: Loncastuximab/bispecific antibodies

R/R Marginal Zone Lymphoma



Grazie per l’attenzione!


