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Eine Frage vorab…

Wieviele Waldenström Patienten sehen Sie im
halben Jahr?

1. keinen
2. 1-2
3. < 5
4. > 10
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As it started……….



As it started……….



Pillars of lymphoma treatment

ra
da

tio
n

Ch
em

o

Su
rg
er
y

Ch
em

o



Key advances in the history of 
cancer chemotherapy

DeVita V T , and Chu E Cancer Res 2008;68:8643-8653

Pre – Rituximab! Pre- Kinase Inhibitors!

Approval Ibrutinib CLL 2013

Approval Ibrutinib WM 2015



Where are we now……….? 
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Pillars of lymphoma treatment



Trends: away from chemotherapy



Trends: away from ‘i.v.’ – therapy’

s.c. ! Oral Therapy! 



The New World……………..



Targeted therapies
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One step back……….

What do we know 
today? 



“The clinicopathological definition of WM
should be confined to those patients with 
-- lymphoplasmacytic lymphoma and 
-- bone marrow infiltration 
-- IgM monoclonal gammopathy.

A diagnosis of WM can be made irrespective of the IgM 
concentration”

Waldenström’s macroglobulinemia 
Consensus Panel Recommendation – Diagnosis



WM consists of two cellular populations!

CD20+ lymphoid population and CD20- CD38+ plasmacytic population! 



Adenopathy, 
splenomegaly

≤20% at diagnosis;
50-60% at relapse.

¯Hb>>> ¯PLT> ¯WBC

Hyperviscosity Syndrome:
Epistaxis, Headaches

Impaired vision
>6,000 mg/dL or >4.0 CP

Treon S., Hematol Oncol. 2013; 31:76-80.

IgM Neuropathy (22%)
Cryoglobulinemia (10%)
Cold Agglutinemia (5%)

Hepcidin
¯Fe Anemia

Bone Marrow

A clinically heterogenous disease!



Hunter et al., Blood. 2014 Mar 13;123(11):1637-46

A molecularly heterogenous disease!



MYD88 Mutation

Treon et al
• Whole Genome Seq. of 30 WM patients, validated by 

Sanger Seq.
• Sanger Seq. identified MYD88 L265P in 90% of patients 

(27/30 WM samples)
• 22/26 patients were heterozygous for MYD88 L265P 

• 9/9 patients with familial WM carried mutant MYD88 L265P 

• 2/21 patients with IgM-MGUS  had MYD88 L265P 
expression

à 95-97 % of all patients positive! 
Base pair mismatch Leuc à Pro at 
position 265 in MYD88 coding region

3-D structure of MY88 TIR domain

Treon et al NEJM 2012; 367(9):826-33; Ngo et al Nature 2011; 470(7332):115-9 



S338X

352

Most common 
mutation is S338X

30-40% of WM patients

CXCL1
2 CXCR4 mutations

Non-sense
Frameshift

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

Adapted from Kahler et al, AIMS Biophysics, 2016; 3(2): 211-231
Hunter et al, Blood 2014; 123 (11): 1637–1646; Poulain et al, Clin Cancer Res. 2016; 22(6):1480-8



Waldenström’s Macroglobulinemia:
WM is a heterogenous disease!

Molecular Markers 

Any Implications?



Waldenström’s Macroglobulinemia:
WM is a heterogenous disease!

Molecular Markers

MYD88/
CXCR4

OR VGPR/PR

+/WT
+/+

WT/WT

Three groups 



Schema for Multicenter Phase II Study of Ibrutinib in 
Relapsed/Refractory WM

Screenin
g

Informed Consent and Registration

Ibrutinib
420 mg po daily

Progressive Disease or 
Unacceptable Toxicity

Stable Disease or Response
Continue x 26 four week cycles

Stop Ibrutinib

Event Monitoring

Event Monitoring

N=35, expanded to 63

OPENED MAY 2012
DFCI, MSKCC, STANFORD

Treon et al., ASH 2017 (abstract 2766, poster presentation)



Clinical responses to ibrutinib:
Median of 9 (range 1-18) Cycles

(N= 63) (%)

VGPR 10 15.9

PR 36 57

MR 11 17.5

ORR: 90.5%  Major RR (≥ PR): 73%

Response criteria adapted from 3rd International Workshop on WM (Treon et al, BJH 2011)

Treon et al, NEJM 2015; 372(15):1430-40



Waldenström’s Macroglobulinemia

What about Ibrutinib?

What can we achieve (and what not)
with Ibrutinib? 

Challenges!



Waldenström’s Macroglobulinemia:
WM is a heterogenous disease!

Molecular Markers

MYD88/
CXCR4

OR VGPR/PR

+/WT
+/+

WT/WT

Three groups 



Treon et al, N Engl J Med. 2015; 372(15):1430-40; NEJM 2015; Letter, August 6, 2015.

Responses to ibrutinib are impacted by MYD88 
(L265P and non-L265P) and CXCR4 mutations

MYD88MUT
CXCR4WT

MYD88MUT
CXCR4WHIM

MYD88WT
CXCR4WT p-value

N= 36 21 5

Overall RR 100% 85.7% 60% <0.01

Major RR 91.7% 61.9% 0% <0.01

2 patients subsequently found to 
have other MYD88 mutations not 
picked up by AS-PCR 



All patients                    MYD88 and CXCR4 Status

MYD88 MUTATED ONLY

MYD88 AND CXCR4 
MUTATED

NO MYD88 OR CXCR4 
MUTATIONS

Ibrutinib in previously treated WM: Updated PFS

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

Treon et al, ICML 2019; abstract 135 (oral presentation)



Treon et al., ASH 2017 (abstract 2766, poster presentation)



Long-term follow-up of previously treated patients who received 
ibrutinib for symptomatic WM: Update of pivotal clinical trial

Treon et al., ASH 2017 (abstract 2766, poster presentation)

All patients 
(n=63)

MYD88MUT CXCR4WT

(n=36)
MYD88MUT CXCR4MUT

(n=21)
MYD88WT 

CXCR4WT

(n=5)

P-Value

Overall Responses (%) 90.4 100 85.7 60 0.0038

Major Responses (%) 77.7 97.2 66.6 0 <0.001
VGPR (%) 27 41.6 9.5 0 0.0114

Median Time to Minor 
Response or better 

(months)
1.0 

(range 1.0-22.5)
1.0  

(range 1.0-15)
1.0 

(range 1.0-22.5)
1.0 

(range 1.0-18)
0.1

Median Time to Major 
Response (months)

2.0 
(range 1.0-49)

2.0
(range 1.0-49)

6.0 
(range 1.0-40)

N/a 0.05

The impact of MYD88 and CXCR4 mutation status on responses and time to at least 
minor (overall) and PR or better (major) responses

Median time on ibrutinib 46 months (0.5 – 60)



Waldenström’s Macroglobulinemia:
WM is a heterogenous disease!

Molecular Markers 

MYD88 and CXCR4 mutational testing 
in all patients?



Over 40 different mutations 
described

The CXCR4 mutational landscape is complex

CXCR4, C-X-C chemokine receptor type 4 gene; WM, Waldenström’s macroglobulinemia.
Poulain S et al. Clin Cancer Res 2016; 22 (6): 1480–1488.



• The biological implications 
of many CXCR4 mutations 
are unknown

• Frameshift versus 
Nonsense – different 
clinical impact? 

CXCR4 mutations are difficult to interpret

CXCR4, C-X-C chemokine receptor type 4 gene.
Wescott MP et al. Proc Natl Acad Sci U S A 2016; 113 (35): 9928–9933.



• The optimal initial assay for MYD88 is AS-PCR on bone marrow
aspirates

o Sanger sequencing or targeted NGS can be used to evaluate for non-L265P
MYD88 mutations

• Selection of CD19+ cells can improve detection rates but is not routinely
performed

• Mutated CXCR4 is subclonal, with highly variable clonality averaging
approximately 35%

o False negative results can occur

o Ultra-deep NGS or Sanger sequencing may be required

Mutational testing can be technically challenging

AS-PCR, allele-specific polymerase chain reaction; CXCR4, C-X-C chemokine receptor type 4 gene; MYD88, myeloid differentiation primary response 88 gene; 
NGS, next-generation sequencing.
Treon SP et al. J Clin Oncol 2020; 38 (11): 1198–1208.



• Standard protocols are
needed to support
clinicians and institutions
testing for MYD88 and
CXCR4 mutations, to
avoid mistakes and
promote continuity

Standardization of testing and analysis must come first

CXCR4, C-X-C chemokine receptor type 4 gene; MYD88, myeloid differentiation primary response 88 gene



2022



Waldenström’s Macroglobulinemia:
WM is a heterogenous disease!

Molecular Markers 

MYD88 and CXCR4 mutational testing 
in all patients?

MYD88 yes
CXCR4 if possible yes

Groves et al Cancer 1998(82);  Stone et al Haematologica 2011(95);  Koshiol et al Arch Intern Med 2008(168);  Owens et al Semin Oncol 2003(30)   



Waldenström’s
macroglobulinemia  - an Update

Different parameters important: 
IgM, BM, LN, Spleen etc

What about response?

Owen et al., 2012 BJH





Comparison Standard vs Simplified Response Criteria

Treon et al., 2022 Sem Haem
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Therapierichtlinie - Erstlinie



Therapierichtlinie - Rezidiv



What about R-chemotherapy?

A dinosaur? 



Bortezomib in combination with Dexamethasone, Rituximab and 
Cyclophosphamide (B-DRC) as first – line treatment of 

Waldenström’s Macroglobulinemia: 
results of a prospectively randomized multicenter European phase II trial.

Christian Buske, MD1, Meletios A Dimopoulos, MD2, Alexander Grunenberg, MD3*, Efstathios Kastritis, MD4*, Cecile
Tomowiak, MD5*, Béatrice Mahé, MD6*, Xavier Troussard, MD7, Roman Hajek, MD, PhD8, Andreas Viardot, MD9, Olivier
Tournilhac, MD10*, Therese Aurran, MD11, Stephane Lepretre, MD12, Hacene Zerazhi, MD13, Benedicte Hivert, MD14, Veronique
Leblond, MD, PhD15, Sophie de Guibert, MD16, Lena Brandefors17, Ramon Garcia-Sanz, MD18, Maria Gomes da Silva, MD19, Eva
Kimby, MD, PhD20, Jens Dreyhaupt, PhD21, Rainer Muche, PhD22 and Pierre Morel, MD23

1Comprehensive Cancer Center Ulm, Institute of Experimental Cancer Research, University Hospital of Ulm, Ulm, Germany; 2ASST Grande Ospedale Metropolitano
Niguarda, Milan, Italy; 3Concord Hospital, University of Sydney, Sydney, NSW, Australia; 4Hospital Universitario de Salamanca, Salamanca, Spain; 5The Ottawa
Hospital, University of Ottawa, Ottawa, ON, Canada; 6Département d’ Hématologie Hôpital Pitié-Salpêtrière APHP, UPMC Université Paris, Paris, France; 7Centre
Hospitalier Universitaire de Nantes, Nantes, France; 8Centre Hospitalier Régional Universitaire de Lille, Institute of Hematolog-Tranfusion, Lille, France; 9Colorado
Blood Cancer Institute, Denver, CO, USA; 10Peter MacCallum Cancer Centre, St. Vincent’s Hospital, and the University of Melbourne, Melbourne, VIC, Australia;
11Winship Cancer Institute of Emory University, Atlanta, GA, USA; 12Fondazione IRCCS Policlinico San Matteo, Pavia, Italy; 13Memorial Sloan Kettering Cancer Center,
New York, NY, USA; 14Royal Victoria Hospital at McGill University Health Centre, Montreal, QC, Canada; 15National and Kapodistrian University of Athens School of
Medicine, Athens, Greece; 16Dana-Farber Cancer Institute, Boston, MA, USA; 17Pharmacyclics LLC, an AbbVie Company, Sunnyvale, CA, USA



ECWM-1 Study Design

Randomized Phase II 
Endpoints: PFS, response rates, OS, safety

First line WM patients 
in need of treatment

DRC 
n= 100

Cycle 1-6 (28 days/cycle)
Dexamethasone 20 mg p.o. (D1)
Rituximab 375 mg/m² i.v. (C1 D1) / Rituximab 1400 mg sc (D1)
Cyclophosphamide 100 mg/m² x 2 p.o. (D1-5)

B-DRC
n= 102

Cycle 1-6 (28 days/cycle)
Bortezomib 1.6 mg/m² s.c. (D1,8,15)
Dexamethasone 20 mg p.o. (D1)
Rituximab 375 mg/m² i.v. (C1D1) / Rituximab 1400 mg sc (D1)
Cyclophosphamide 100 mg/m² x 2 p.o. (D1-5)

Follow Up: 
- Every 3 months for 2 

years after induction 
therapy

- Every 6 months for 
further 3 years

After Progression:
- Survival Follow Up 

every 6 months 

R

Buske et al., JCO, 2023



Response Rates

DRC B-DRC

Median time to first response, 
mo (range)

5.5 (2.3-8.5) 3.0 (2.3-15.8)

Buske et al., JCO, 2023



Progression-Free Survival

51

DRC B-DRC
Median PFS, months (95% CI) 50.1 (31.2-n.a.) n.a. (33.5-n.a.)

HR (95% CI) 0.759 (95% CI: 0.439; 1.311)

Logrank p-value P=0.32

Median follow-up was 27.5 
months at the time of the data cut.

24-months PFS:
DRC: 73 % 
B-DRC 81%

DRC 100 81 44 17 3 1 0

B-DRC 102 83 42 14 3 1 0

Buske et al., JCO, 2023



To maintain or not to maintain?



B-R + observation vs  B-R + 2 years rituximab

StiL NHL 7-2008 -  MAINTAIN

Bendamustine-Rituximab
          + Watch & Wait

                               (n = 109)

Bendamustine-Rituximab
+ 2 years Rituximab

   q 2 months
(n = 109)

WM       B-R R

n = 218

≥ PR

n = 296
SD, PD

off study

Rummel MJ, et al., ASH 2019; Abstract 343.
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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

B-R + watch & wait  vs  B-R + 2 years rituximab
Progression free survival (80 months median follow-up)

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 MJ, et al., ASH 2019; Abstract 343.
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Hazard ratio, 0.85 (95% CI 0.46 – 1.55)

p = 0.5962

Months    Events
                   (median)      (n)

Observation             nyr 19
R maint.             nyr 23

B-R + observation vs  B-R + 2 years rituximab 
Overall survival (80 months median follow-up)

Pts at risk  
Observ. 109 103 96 86 75 69 55 40 26           12            3
R maint. 109 109 101 91 75 61 51 40 32 12            1

Rummel MJ, et al., ASH 2019; Abstract 343.



 „For first-line treatment, chemoimmunotherapy (CIT) regimens such as DRC, or Benda-R 
continue to play a central role in managing WM, 

as they are effective, of fixed duration, generally well-tolerated, and affordable.“



Rituximab/Chemotherapy still a valid treatment option

But BTK inhibition sets the standard! 



Schema for multicenter Phase II study of ibrutinib in 
relapsed/refractory WM

Screening

Ibrutinib
420 mg po daily

Progressive Disease or 
Unacceptable Toxicity

Stable Disease or Response
Continue x 26 four week cycles

Stop Ibrutinib

Event Monitoring

Event Monitoring

N=35, expanded to 63

OPENED MAY 2012
DFCI, MSKCC, STANFORD

Informed Consent and Registration

Treon et al., ASH 2017 (abstract 2766, poster presentation)



(N= 63) (%)

VGPR 10 15.9

PR 36 57

MR 11 17.5

ORR: 90.5%  Major RR (≥ PR): 73%

Response criteria adapted from 3rd International Workshop on WM (Treon et al, BJH 2011)

Clinical responses to ibrutinib:
Median of 9 (range 1-18) cycles

Treon et al, NEJM 2015; 372(15):1430-40



Challenges!

What about Ibrutinib?

What can we achieve (and what not)
with Ibrutinib? 



Responses to ibrutinib are impacted by MYD88 
(L265P and non-L265P) and CXCR4 mutations

MYD88MUT

CXCR4WT
MYD88MUT

CXCR4WHIM
MYD88WT

CXCR4WT p-value

N 36 21 5

Overall RR 100% 85.7% 60% <0.01

Major RR 91.7% 61.9% 0% <0.01

2 patients subsequently found to 
have other MYD88 mutations not 
picked up by AS-PCR 

AS-PCR: Allele-specific polymerase chain reaction Treon et al, N Engl J Med. 2015; 372(15):1430-40; NEJM 2015; Letter, August 6, 2015



MYD88 and CXCR4 Mutation StatusAll patients

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

420 5 631

PF
S 
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Years from Ibrutinib Initiation

1.00

0.75

0.25

0.00

0.50

Number at 
risk

MUT/WT

MUT/MUT

WT/WT

33
22

4

34
16

1

25
10

0

18
8
0

26
13

0

0
0
0

14
5
0

Log-rank P < 0.001

Treon, et al. N Engl J Med. 2015;372(15):1430-1440.; Updated in Treon, et al. J Clin Oncol. 2021;39(6):565-575.

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

MYD88MUT/ 
CXCR4MUT

MYD88MUT/ 
CXCR4WT

MYD88WT/ 
CXCR4WT



Waldenström’s macroglobulinemia  - an Update

Quo Vadis?

What are the key challenges?

Dealing with CXCR4 mutated patients  



What comes next? 

Improving Ibrutinib (Ibrutinib as a backbone)! 

Major goal: Break through genotype-dependent efficacy

à Two concepts: anti-CD20 and Proteasome Inhibitors



iNNOVATE (PCYC-1127) study design

• Endpoints: PFS and response rates by IRC, OS, Hgb improvement, TTNT, safety
• At study closure, patients without PD could continue ibrutinib in an extension program 

Hgb, hemoglobin; IPSSWM, International Prognosis Scoring System for Waldenström’s Macroglobulinemia; 
IRC, independent review committee; TTNT, time to next treatment.
aTreatment-naive patients were allowed to enroll following a protocol amendment (November 2015); 
therefore, their enrollment started later than relapsed patients.
bPatients in the placebo-RTX arm could receive next-line single-agent ibrutinib in crossover following IRC-confirmed PD. 
iNNOVATE Study; ClinicalTrials.gov ID: NCT02165397

Arm A
Ibrutinib-RTX

Oral ibrutinib 420 mg once daily 
until PD

RTX 375 mg/m2 IV on 
day 1 of weeks 1–4 and 17–20

Key eligibility criteria
• Confirmed WMa (N≈150)
• Measurable disease

(serum IgM >0.5 g/dL)
• RTX sensitive

–Not refractory to last 
prior RTX-based therapy

–Had not received RTX
<12 months before first  
study dose

Arm B
Placebo-RTX

Placebo until PD
RTX 375 mg/m2 IV on

day 1 of weeks 1–4 and 17–20

1:1 Randomization

Stratification
•IPSSWM (low vs 
intermediate vs high)

•Number of prior regimens 
(0 vs 1–2 vs ≥3)

•ECOG PS (0–1 vs 2)
Crossover to 
single-agent 

ibrutinib 
allowed after 

PDb

Buske et al., J Clin Oncol 2022; 40(1): 52-62



Demographics and clinical characteristics –
were well balanced at baseline

Characteristic at Randomization Ibrutinib-RTX (n=75) Placebo-RTX (n=75)
Median age, years (range) 70 (36–89) 68 (39–85)
Male, n (%) 45 (60) 54 (72)
IPSSWM, n (%)

Low
Intermediate
High

15 (20)
33 (44)
27 (36)

17 (23)
28 (37)
30 (40)

Median Hgb, g/L (range)
Baseline Hgb ≤110 g/L, n (%)

105 (69−155)
44 (59)

100 (66−161)
50 (67)

Median 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/CXCR4WHIM

MYD88WT/CXCR4WT

Unknown

32 (43)
26 (35)
11 (15)
6 (8)

35 (47)
23 (31)
9 (12)
8 (11)

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

Buske et al., J Clin Oncol 2022; 40(1): 52-62



Median progression free survival was not reached with 
5 years of ibrutinib-RTX – ITT Population

54-month PFS rate: 68% vs 25%

75 73 69 67 66 60 60 58 57 56 54 54 46 48 47 44 32 22 15 7
75

Ibrutinib-RTX
Patients at risk

Placebo-RTX 64 54 48 43 39 33 32 31 27 23 19 19 17 17 15 7 4 3 2
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Ibrutinib-RTX

Placebo-RTX

Ibrutinib-RTX Placebo-RTX
Median PFS, mo Not reached 20.3
HR (95% CI) 0.250 (0.148−0.420)
Log-rank P-value <0.0001

Buske et al., J Clin Oncol 2022; 40(1): 52-62



Progression-free survival benefit with ibrutinib-RTX was 
independent of genotype

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Patients at risk
26 26 25 24 23 20 20 20 20 19 17 17 13 13 13 13 8 7 5
32

Ibrutinib-RTX MYD88L265P/CXCR4WHIM
Ibrutinib-RTX MYD88L265P/CXCR4WT 31 29 29 29 27 27 26 25 25 25 25 24 23 22 19 15 8 5

11 10 9 8 8 8 8 8 8 8 8 8 8 8 8 8 6 5 3
23

Ibrutinib-RTX MYD88WT/CXCR4WT
20 17 16 14 11 10 9 9 8 6 4 4 4 4 4 2 1 1

35 28 23 20 17 17 15 15 15 14 12 10 10 8 8 7 3 1 1
9 8 6 6 6 6 5 5 4 4 4 4 4 4 4 3 2 2 1
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/
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Kaplan-Meier curves are shown for timepoints with ≥10 patients at risk.

Ibrutinib-RTX

Placebo-RTX

Buske et al., J Clin Oncol 2022; 40(1): 52-62



Higher response rates with ibrutinib-RTX independent 
of genotype or prior treatment status

Buske et al., J Clin Oncol 2022; 40(1): 52-62



Key eligibility criteria
§ Confirmed WM (N=53) 
§ Measurable disease  

(serum IgM > 0.5 g/dL)
§ In need of treatment
§ ECOG PS status of 0–2
§ Genotyped for MYD88/CXCR4

Treatment
Induction
• Bortezomib SC 1.6/m2 d1,8,15 cycle 1-6
• Rituximab 375 mg/m2 IV cycle 1, 1400 SC 

cycle 1-6
• Ibrutinib 420 mg PO continuously

Maintenance
• Rituximab 1400 SC every 2nd month x 12
• Ibrutinib 420 mg PO continously

ECWM-2  -  „iNNOVATE plus Bortezomib“
fully recruited

http://www.ecwm.eu/clinical_trials/__Clinical-Trials.html



Response at interim Staging (C4) 
and End of Induction

ORR 96.0%

Major 
Resp.

72.0%

n= 50 n= 47

ORR 95.7%

Major 
Resp.
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2nd generation BTKi 



Characteristic
TN

(n=14)
R/R
(n=92)

Median age (range), y 73 (48-86) 69 (39-90)

Median n prior tx - 2 (1-7)

≥3 previous tx - 41 (45%)

Refractory disease n (%) 33 (36)

TN n=14

RR n=96

Acalabrutinib
100 mg BID

Or
200 mg QD

PO
28d cycles
until DP/tox

PFS 

Owen et al., Lancet Haematol 2019

Acalabrutinib monotherapy in patients with WM: 
a Phase 2 study
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INTRODUCTION

§ Zanubrutinib is a potent, selective, and irreversible next-generation Bruton tyrosine 
kinase (BTK) inhibitor designed to maximize BTK occupancy and minimize inhibition of 
off-target kinases1

§ Zanubrutinib has demonstrated a complete and sustained BTK occupancy in peripheral 
blood mononuclear cells and lymph nodes2

§ Zanubrutinib has shown equipotency against BTK compared with ibrutinib.1

§ Zanubrutinib has high selectivity for BTK and minimal off-target inhibition of TEC- and 
EGFR-family kinases1

§ Favorable drug interaction properties allow zanubrutinib to be co-administered with 
strong or moderate CYP3A inhibitors (eg, antifungals) at a reduced dose, as well as 
PPIs, acid-reducing agents, and antithrombotic agents3,4

CYP3A, cytochrome P450 3A; EGFR, epidermal growth factor receptor; PPI, proton pump inhibitor; TEC, tyrosine kinase expressed in hepatocellular carcinoma. 
1. Guo et al. J Med Chem 2019;62:7923-7940. 2. Tam et al. Blood 2019;134:851-859. 3. Mu et al. Cancer Chemother Pharmacol 2020;85:391-399. 4. Ou et al. Clin Transl Sci 2021;14:764-77. 
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ASPEN: Phase 3 Study of Zanubrutinib Versus Ibrutinib in WM1,2

Eligible Patients
• Histologic diagnosis of 

WM

• Meeting ≥1 criterion for 
treatment initiation7

• If treatment naïve,a
must be considered 
unsuitable for standard 
chemoimmunotherapy

• No prior BTK inhibitors

Patients with 
MYD88MUT WM 

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

Arm C: Zanubrutinib
N=28

160 mg BID until PD

Patients with 
MYD88WT WM 
N=28 (23 R/R)

Cohort 1

Cohort 2

R
1:
1

Stratification Factors
• CXCR4 status (CXCR4MUT versus CXCR4WT/missing)
• Number of prior lines of therapy (0 versus 1-3 versus >3)ClinicalTrials.gov: NCT03053440

EU Clinical Trial Register: EUDRACT 2016-002980-33

Primary objectives
§ Efficacy of zanubrutinib versus ibrutinib in 

patients with activating MYD88MUT WM
§ Primary endpoint was CR+VGPR rate

Secondary objectives 
§ Efficacy, clinical benefit, and anti-

lymphoma effects of zanubrutinib 
versus ibrutinib

§ Safety and tolerability of zanubrutinib 
versus ibrutinib

Exploratory objectives
§ Efficacy and safety of zanubrutinib in 

patients with MYD88WT WM
§ Efficacy of zanubrutinib versus ibrutinib 

according to CXCR4 gene mutation in 
patients with MYD88MUT WM

aUp to 20% of the overall population.
BID, twice a day; BTK, Bruton tyrosine kinase; CR, complete response; CXCR4, C-X-C chemokine receptor type 4 gene; MUT, mutant; MYD88, myeloid differentiation primary response 88 gene; PD, progressive disease; 
QD, once a day; R, randomization; R/R. relapsed/refractory; VGPR, very good partial response; WM, Waldenström macroglobulinemia; WT, wild type.
1. Tam et al. Future Oncol 2018;14(22):2229-2237. 2. Tam et al. Blood 2020;136(18):2038-2050.

§ At median follow-up of nearly 4 years, 66% of patients 
remained on treatment with zanubrutinib versus 52% with 
ibrutinib
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Baseline Characteristics

Characteristics
Cohort 1 Cohort 2

Ibrutinib (n=99) Zanubrutinib (n=102) Zanubrutinib (N=28)
Age, median (range), years

>65, n (%)
>75, n (%)

70 (38-90)
70 (70.7)
22 (22.2)

70 (45-87)
61 (59.8)
34 (33.3)

72 (39-87)
19 (67.9)
12 (42.9)

Sex, n (%)
Male 65 (65.7) 69 (67.6) 14 (50.0)

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

18 (18.2)
74 (74.7)

7 (7.1)

19 (18.6)
76 (74.5)

7 (6.9)

5 (17.9)
20 (71.4)
3 (10.7)

Genotype by NGS, n (%)
CXCR4WT

CXCR4MUT / CXCR4NS

Unknown

72 (72.7)
20 (20.2) / 13 (13.1)

7 (7.1)

65 (63.7)
33 (32.4) / 14 (13.7)

4 (3.9)

27 (96.4)
1 (3.6) / 0

0
IPSS WM high score, n (%) 44 (44.4) 47 (46.1) 12 (42.9)
Hemoglobin ≤110 g/L, n (%) 53 (53.5) 67 (65.7) 15 (53.6)
Baseline IgM (central lab), median (range), 
g/L

34.2 (2.4-108.0) 31.8 (5.8-86.9) 28.5 (5.6-73.4)

Bone marrow involvement, median (range), 
%

60 (0-90) 60 (0-90) 22.5 (0-50)

Extramedullary disease by investigator, n 
(%)

66 (66.7) 63 (61.8) 16 (57.1)

Bold blue text indicates >10% difference between arms in cohort 1.
CXCR4, C-X-C chemokine receptor type 4 gene; IPSS, International Prognostic Scoring System; MUT, mutant; NGS, next-generation sequencing; NS, nonsense mutation; WM, Waldenström 
macroglobulinemia; WT, wild type.
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Best Overall Response by Investigator Over Time

Responses Over Time in Patients With MYD88MUT
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Data cutoff: October 31, 2021.
CR, complete response; CXCR4, C-X-C chemokine receptor type 4 gene; mFU, median follow-up; MR, major response; MRR, major response rate; MUT, mutant; MYD88, myeloid differentiation primary response 88 gene; 
PD, progressive disease; PR, partial response; SD, stable disease; VGPR, very good partial response; WT, wild type.

§ At 44.4-month median follow-up, CR+VGPR rates by 
investigator were 36.3% (zanubrutinib) versus 25.3% (ibrutinib)
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Progression-Free Survivala Overall Survivala

Data cutoff: October 31, 2021.
aBy investigator assessment.
HR, hazard ratio; MUT, mutation; MYD88, myeloid differentiation primary response 88 gene; PFS, progression-free survival; OS, overall survival; WM, Waldenström macroglobulinemia; WT, wild type. 

PFS and OS in ITT population (Cohort 1)

§ In patients with MYD88MUT WM, median PFS and median OS were not 
yet reached, with hazard ratio estimates favoring zanubrutinib
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Data cutoff: October 31, 2021.
aCXCR4 mutation determined by NGS. Ninety-two ibrutinib patients and 98 zanubrutinib patients had NGS results available.
CXCR4, C-X-C chemokine receptor type 4 gene; HR, hazard ratio; MR, major response; MUT, mutant; PFS, progression-free survival; VGPR, very good partial response. 

Response

CXCR4MUT CXCR4WT

Ibrutinib
(n=20)

Zanubrutinib
(n=33)

Ibrutinib
(n=72)

Zanubrutinib
(n=65)

VGPR or better, 
n (%)

2 
(10.0)

7 
(21.2)

22 
(30.6) 

29 
(44.6) 

Major response, 
n (%)

13 
(65.0)

26 
(78.8)

61 
(84.7)

54 
(83.1)

Overall response, 
n (%)

19 
(95.0)

30 
(90.9)

68 
(94.4)

63 
(96.9)

Median time to major 
response, median 
(months)

6.6 3.4 2.8 2.8

Median time to VGPR, 
median (months) 31.3 11.1 11.3 6.5

Response Assessment by CXCR4 Statusa PFS in Patients With MYD88MUTCXCR4MUT

Bold blue text indicates >10% difference between arms.

Response and PFS in Patients With MYD88MUT by CXCR4MUT Status
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Category, n (%)
Cohort 1 Cohort 2

Ibrutinib
(n=98)

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 treatment discontinuation
Cardiac AEsd

20 (20.4)
4 (4.1)

9 (8.9)
1 (1.0)

6 (21.4)
1 (3.6)

AE leading to dose reduction 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)

§ Most common AEs that led to discontinuation were cardiac disorder (n=4 [4%], includes 2 due to atrial fibrillation) and 
infection (4%) with ibrutinib, versus second malignancy (4%) with zanubrutinib

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 disorder system organ class. AE, adverse event

Overall Safety Summary
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Adverse Events of Interest (Cohort 1)

Bold blue text indicates rate of AEs with ≥10% (all grades) or ≥5% (grade ≥3) difference between arms. 
Data cutoff: October 31, 2021. 
*Descriptive purposes only, 1-sided P < 0.025 in rate difference in all grades and/or grade ≥3. aGrouped terms. bIncluding preferred terms of neutropenia, neutrophil count decreased, febrile neutropenia, and neutropenic sepsis. 
AE, adverse event.

Any grade Grade ≥3

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

Zanubrutinib
(n=101)

Ibrutinib
(n=98)

Zanubrutinib
(n=101)

Infection 78 (79.6) 80 (79.2) 27 (27.6) 22 (21.8)
Bleeding 61 (62.2) 56 (55.4) 10 (10.2) 9 (8.9)
Diarrhea 34 (34.7) 23 (22.8) 2 (2.0) 3 (3.0)
Hypertension* 25 (25.5) 15 (14.9) 20 (20.4)* 10 (9.9)
Atrial fibrillation/
flutter* 23 (23.5)* 8 (7.9) 8 (8.2)* 2 (2.0)

Anemia 22 (22.4) 18 (17.8) 6 (6.1) 12 (11.9)
Neutropenia*b 20 (20.4) 35 (34.7)* 10 (10.2) 24 (23.8)*
Thrombocytopenia 17 (17.3) 17 (16.8) 6 (6.1) 11 (10.9)
Second primary 
malignancy/ 
nonskin cancers

17 (17.3)/
6 (6.1)

17 (16.8)/
6 (5.9)

3 (3.1)/
3 (3.1)

6 (5.9)/
4 (4.0)
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Prevalence Analysis for Adverse Events of Interest (Cohort 1)

Data cutoff: October 31, 2021. Percentage is based on N. aN is the number of patients who are on treatment in each time interval or who discontinued treatment but on 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.

Patients, %
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Ibrutinib
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Ibrutinib
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Ibrutinib
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Cardiovascular Disorders

aVentricular arrhythmia including ventricular tachyarrhythmia (SMQ narrow), ventricular arrhythmias and cardiac arrest (High Level Term MedDRA version 24.0). bSymptomatic idiopathic ventricular arrhythmia is defined as a 
ventricular arrhythmia occurring in structurally normal hearts in the absence of myocardial scarring and active infections and were grade ≥2 per CTCAE. cIncluding hypertension (SMQ narrow). dEAIR, as incidence per 100 
person-month. eDescriptive 2-sided P value. *P <0.05 for EAIR difference between treatments. 
AE, adverse event; EAIR, exposure-adjusted incidence rates; SMQ, Standardized MedDRA (Medical Dictionary for Regulatory Activities) queries; VA, ventricular arrhythmia.

Cardiovascular Disorders, n (%)

ASPEN cohort 1 WM Pooled analysis
B-cell malignancies

Ibrutinib
(n=98)

Zanubrutinib
(n=101)

Ibrutinib
(N=422)

Zanubrutinib
(N=1550)

Median treatment 
duration, months 42.23 43.37 19.96 26.64

Any Cardiovascular AE

Atrial fibrillation/flutter* 23 (23.5) 8 (7.9) 60 (14.2) 60 (3.9)

Ventricular arrhythmia (VA)a

Grade ≥2 1 (1.0) 0 6 (1.4) 11 (0.7)

Symptomatic idiopathic 
VAb 1 (1.0) 0 6 (1.4)* 5 (0.3)*

Hypertensionc,* 25 (25.5) 15 (14.9) 85 (20.1) 225 (14.5)

Any Cardiovascular Medical History

Atrial fibrillation/flutter 8 (8.2) 10 (9.9) 26 (6.2) 101 (6.5)

Ventricular arrhythmiaa 0 1 (1.0) 1 (0.2) 14 (0.9)

Hypertensionc 45 (45.9) 39 (38.6) 206 (48.8) 669 (43.2)

Atrial Fibrillation/FlutterCardiovascular AEs
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CONCLUSIONS

§ With long-term follow-up, zanubrutinib 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

‒ PFS and OS continued to favor zanubrutinib treatment compared with ibrutinib 

§ Zanubrutinib provided faster and deeper responses in patients with MYD88MUT CXCR4MUT 

compared to ibrutinib, and responses to zanubrutinib in patients with MYD88WT (cohort 2) 
continued to deepen over time

§ Safety advantages of zanubrutinib remained consistent with less off-target activity compared 
with ibrutinib

‒ Fewer patients discontinued zanubrutinib owing to AEs

‒ Cardiovascular adverse events were less common in patients receiving zanubrutinib
AE, adverse event; CR, complete response; CXCR4, C-X-C chemokine receptor type 4 gene; MYD88, myeloid differentiation primary response 88 gene; VGPR, very good partial response; MUT, mutant; OS, overall survival; 
PFS, progression-free survival; WM, Waldenström macroglobulinemia; WT, wild type.
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Waldenström’s macroglobulinemia  - an Update

Quo Vadis?



Continuous
monotherapy 

Fixed-duration 
combination 

therapy

BTK
inhibitor

R-
Chemo! 

TREATMENT PARADIGMS

Material destinado exclusivamente a profissionais de saúde prescritores. Não pode ser utilizado separadamente 



Timely fixed duration chemofree
approaches! 

Ibrutinib/venetoclax in treatment 
naïve WM

Ibrutinib 
420 mg/day 
x 4 weeks 

Ibrutinib 
420 mg/day

Add Venetoclax
100 mg/day week 5 
200 mg/day week 6

400 mg/day weeks 7,8

Ibrutinib 
420 mg/day

And
Venetoclax
400 mg/day

Observation

24 months

Clinicaltrials.Gov: NCT04273139Jorge Castillo, PI (DFCI)

4 weeks 4 weeks 22 months Follow to PD 
or off study
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Response to therapy

ORR 100%
Major 93%

ORR 100%
Major 88%

ORR 100%
Major 96%



Adverse events Grade 2 Grade 3 Grade 4 Grade 5 Total

Anemia 1 2 3

Atrial fibrillation 1 2 1 4

Diarrhea 8 1 9

Reflux 10 10

Mucositis 7 2 9

Nausea 5 5

Neutropenia 1 10 3 14

Hyperphosphatemia 8 8

Muscle/joint pain 14 2 16

Skin rash 6 6

Ventricular arrhythmia 1 1 2 4

Laboratory TLS 2 2

Safety
Adverse events observed in ≥3 patients and of clinical importance
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Waldenström’s macroglobulinemia  - an Update

Quo Vadis?

What are the key challenges?

Sequencing of treatment – development of resistance
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Efficacy of Pirtobrutinib, a Highly Selective, Non-Covalent (Reversible) BTK  
Inhibitor in Relapsed/Refractory Waldenström Macroglobulinemia:

Results from the Phase 1/2 BRUIN Study

Lydia Scarfò (Presenter)1, M Lia Palomba2, Manish R. Patel3, Toby A. Eyre4, Wojciech Jurczak5, David Lewis6,  Thomas 
Gastinne7, Shuo Ma8, Jonathon B. Cohen9, Krish Patel10, Jennifer R. Brown11, Talha Munir12,

Ewa Lech-Maranda13, Marc S. Hoffmann14, Chaitra S. Ujjani15, Bita Fakhri16, Michael Wang17, Koji Izutsu18,  Hirokazu Nagai19, 
Constantine S. Tam20, John F. Seymour20, Joanna M. Rhodes21, Julie Vose22,

Matthew McKinney23, James N. Gerson24, Minal A. Barve25, Bryone Kuss26, Youngil Koh27, Wei Gao28,  Amy S. Ruppert28, 
Richard A. Walgren29, Donald E. Tsai29, Binoj Nair29, Katherine Bao29,

Anthony R. Mato2, Chan Y. Cheah30

Copyright ©2023 Eli Lilly and Company. All rights reserved.



Background

Data cutoff date of 29 July 2022.
aOther includes DLBCL, Richter transformation, FL, MZL, B-PLL, Hairy Cell Leukemia, PCNSL, and other 
transformation

Phase 1/2 BRUIN Study
Design, Eligibility and Enrollment

Copyright ©2023 Eli Lilly and Company. All rights reserved.

Scarfò, et al.; EHA 2023 
(Lead: Jonathon Cohen]



Patient Characteristics

Copyright ©2023 Eli Lilly and Company. All rights reserved.

WM Patient Characteristics

Data cutoff date of 29 July 2022. Total % may be different than the sum of the individual components due to rounding. aIn the event more than one reason was noted for  
discontinuation, disease progression took priority. bOne patient had unknown reason for prior BTKi discontinuation. cMolecular characteristics were determined locally and are  
presented based on data availability.

cBTKi Naïve  
n=17

Prior cBTKi  
n=63Characteristics

68
(47-83)

69
(42-84)Median age (range), years

10 (59)42 (67)Male, n (%)

9 (53)
8 (47)
0 (0)

34 (54)
28 (44)
1 (2)

ECOG PS, n (%)  
0
1
2

2 (1-4)3 (1-11)Median number prior lines of systemic therapy  
(range)

0 (0)
17 (100)
16 (94)

0 (0)
0 (0)

2 (12)
0 (0)
0 (0)

6 (35)

63 (100)
52 (83)
58 (92)
50 (79)
3 (5)

6 (10)
4 (6)
4 (6)

31 (49)

Prior therapy, n (%)  
cBTK inhibitor  
Chemotherapy
Anti-CD20 antibody  
CIT + BTK inhibitor  
PI3K inhibitor  
Immunomodulator  
BCL2 inhibitor
Autologous stem cell transplant  
Other systemic therapy

-
-

41 (65)
21 (33)

Reason discontinued any prior BTK inhibitora,b,  
n (%)
Progressive disease  
Toxicity/Other

cBTKi Naïve  
n=17

Prior cBTKi  
n=63Characteristics

68
(47-83)

69
(42-84)Median age (range), years

10 (59)42 (67)Male, n (%)
ECOG PS, n (%)

9 (53)34 (54)0
8 (47)28 (44)1
0 (0)1 (2)2

2 (1-4)3 (1-11)Median number prior lines of systemic therapy  
(range)
Prior Therapy, n (%)

0 (0)63 (100)cBTK inhibitor
17 (100)52 (83)Chemotherapy
16(94)58 (92)Anti-CD20 antibody
0 (0)50 (79)CIT + BTK inhibitor
0 (0)3 (5)PI3K inhibitor
2 (12)6 (10)Immunomodulator
0 (0)4 (6)BCL2 inhibitor
0 (0)4 (6)Autologous stem cell transplant
6 (35)31 (49)Other systemic therapy

Reason discontinued any prior BTK  
inhibitora,b, n (%)

-41 (65)Progressive disease
-21 (33)Toxicity/Other



Results

Pirtobrutinib Efficacy in WM Patients

Data cutoff date of 29 July 2022. Data for 4 patients are not shown in the waterfall plot due to missing IgM values at baseline or response assessment. Response as assessed 
by  investigator based on Modified IWWM6 (Owen’s) criteria. Under modified IWWM6 criteria, a PR is upgraded to VGPR if corresponding IgM is in normal range or has at least 
90%  reduction from baseline. aMajor response includes subjects with a best response of CR, VGPR, or PR. Total % may be different than the sum of the individual components 
due to  rounding.

Copyright ©2023 Eli Lilly and Company. All rights reserved.

Scarfò, et al.; EHA 2023 
(Lead: Jonathon Cohen]



Results

Major Response Rate in WM Subgroups

Data cutoff date of 29 July 2022. Response as assessed by investigator based on modified IWWM6 criteria.

Copyright ©2023 Eli Lilly and Company. All rights reserved.

Scarfò, et al.; EHA 2023 
(Lead: Jonathon Cohen]



Results

Progression-Free Survival and Overall Survival in Prior cBTKi Patients

Progression-Free Survival    Overall Survival

• The median follow-up for PFS and OS in patients who received prior cBTKi was 14 and 16 months, 
respectively

• 55.6% (35/63) of patients who received prior cBTKi remain on pirtobrutinib

Data cutoff date of 29 July 2022. Response as assessed by investigator based on modified IWWM6 
criteria.

Copyright ©2023 Eli Lilly and Company. All rights reserved.

Scarfò, et al.; EHA 2023 
(Lead: Jonathon Cohen]



Results

Copyright ©2023 Eli Lilly and Company. All rights reserved.

Pirtobrutinib Safety Profile

All Doses and Patients (N=773)
Treatment-Related AEs, %Treatment-Emergent AEs, (≥15%), %

Grade ≥ 3Any GradeGrade ≥ 3Any GradeAdverse Event (AEs)
0.8%9.3%2.1%28.7%Fatigue
0.4%9.3%0.9%24.2%Diarrhea
11.5%14.7%20.4%24.2%Neutropeniaa
0.0%12.8%0.0%19.4%Contusion
0.0%2.3%0.1%17.5%Cough
0.0%1.3%2.7%16.7%Covid-19
0.1%4.7%0.1%16.2%Nausea
0.1%3.0%1.0%15.5%Dyspnea
2.1%5.2%8.8%15.4%Anemia

Grade ≥ 3Any GradeGrade ≥ 3Any GradeAEs of Special Interestb
0.0%15.1%0.0%23.7%Bruisingc
0.4%6.0%0.5%12.7%Rashd
0.0%3.5%0.6%14.4%Arthralgia
0.6%4.0%1.8%11.4%Hemorrhage/Hematomae
0.6%3.4%2.3%9.2%Hypertension
0.1%0.8%1.2%2.8%Atrial fibrillation/flutterf,g

Median time on treatment for the overall safety population was 9.6 months  
Discontinuations due to treatment-related AEs occurred in 2.6% (n=20) of all patients  
Dose reductions due to treatment-related AEs occurred in 4.5% (n=35) of all patients  

Overall and WM safety profiles are generally consistenth

Data cutoff date of 29 July 2022. aAggregate of neutropenia and neutrophil count decreased. bAEs of special interest are those that were previously associated with covalent BTK  
inhibitors. cAggregate of contusion, petechiae, ecchymosis, and increased tendency to bruise. dAggregate of all preferred terms including rash. eAggregate of all preferred terms  
including hematoma or hemorrhage. fAggregate of atrial fibrillation and atrial flutter. gOf the 22 total afib/aflutter TEAEs in the overall safety population, 7 occurred in patients with a  
prior medical history of atrial fibrillation. hWM safety population data can be found via QR code. Constipation is more commonly seen as a TEAE in the WM population than in all  
patients.



• Single-arm, open-label phase II study
• DFCI/MGH
• 42 patients
• 24 cycles, 1 cycle just Pirtobrutinib

Phase II study of 
Pirtobrutinib plus Venetoclax in WM

ClinicalTrials.gov Identifier: NCT03740529
Jorge Castillo, PI (DFCI)
Shayna Sarosiek, Co-Inv. (DFCI)



Agenda

1. Wie alles begann…, und wo stehen wir heute

2. Der Morbus Waldentström – eine komplexe Erkrankung
 - Definition

 - molekulare Alterationen: Diagnostik und klinische Implikatonen
 - Definitionen Ansprechen
3. Behandlung

 - Immunchemotherapie
 - Stellenwert Erhaltungstherapie

 - Ibrutinib
 - Zanubrutinib
4. Zukünftige Entwicklungen

5. Fallbeispiel



WM Case 1 - Introduction
2012: 51 years

1. arterial hypertension, IgM kappa “MGUS” (no marrow assessment)
2. Hb=12,7 g/dL, WBC=6.2 109/mm3, PMN=3.16 109/mm3, Platelet=289 109/mm3. IgM 

concentration: 9g/L

May 2020: 59 years

1. Epistaxis, BP=160/90 mmHg, systolic BP: sometimes 190 mmHg, 
2. No lymph nodes
3. Hb=10.2 g/dL WBC=3.7 109/mm3, PMN=2.07 109/mm3,Platelet=198 109/mm3.
4. IgM concentration: 60,9 g/L; β2-microglobulin: 2,4 mg/L

5. Bone marrow biopsy: 
1. diffuse lymphoid infiltration (>80%), 
2. MYD88 (L265P) positive
3. CXCR4 mutated

6. Cryoglobulin: positive, high titer, preventing the identification of the type
7. Fundoscopic: 

1. February 2011: central retinal hemorrhages, tortuous blood vessels, good control of BP
2. May 2011: small blot-like retinal hemorrhages, tortuous blood vessels with venous sausaging

June 2020

1. Hb=9.1 g/dL, Platelet=214 109/mm3, WBC=3.9 109/mm3, PMN=1.99 109/mm3,



Weiterer Verlauf

December 4, 2020: 60 years

1. Weight loss (7 kg), asthenia (ECOG=3) 
2. Epistaxis, no lymph node
3. Hb=7.8 g/dL, Platelet=134 109/mm3, WBC=3.6 109/mm3,  

PMN=2.23 109/mm3

4. IgM concentration: 94,5 g/L, viscosity 7,11 Cst
5. dizziness

6. Fundoscopy: 
-- multiple retinal hemorrhages, tortuous blood vessels

6. Bone marrow biopsy:
-- Diffuse infiltrate of B-cells (50%)
-- Mastocytes
-- Eosinophil deposit (light chain deposit?)



Welche Therapie würden Sie in dieser Situation 
zunächst wählen?

1.DRC (Dexamethason, Rituximab, Cyclophosphamide) 
2.R-Bendamustin
3. Ibrutinib 
4. Ibrutinib/Rituximab
5.Zanubrutinib
6.Notfall - Plasmapherese



1. December 4, 2020: 
1. Weight loss (7 kg), asthenia (ECOG=3) 
2. Epistaxis, no lymph node
3. Hb=7.8 g/dL, Platelet=134 109/mm3, WBC=3.6 109/mm3,  PMN=2.23 109/mm3

4. IgM concentration: 94,5 g/L, viscosity 7,11 Cst
5. dizziness
6. Fundoscopy: 

-- multiple retinal hemorrhages, tortuous blood vessels
6. Bone marrow biopsy:

-- Diffuse infiltrate of B-cells (50%)
-- Mastocytes
-- Eosinophil deposit (light chain deposit?)

7. Prognostic assessment
-- β2-microglobulin: 3 mg/L

à Emergency procedure: plasmapheresis

Wie würden Sie zunächst vorgehen? 



Was würden Sie nach der Plasmapherese machen? 

• DRC

• Bortezomib plus Rituximab

• R – Bendamustin

• Ibrutinib plus/minus Rituximab

• Zanubrutinib



Klinischer Verlauf

1.Patient was treated with DRC

Patient follow – up 9/2022 in PR

à Progression, Anemia, rising IgM, Fatigue



Welche Therapie würden Sie in dieser Situation wählen?

1. Erneut DRC (Dexamethason, Rituximab, Cyclophosphamide) 
2. R-Bendamustin
3. Ibrutinib 
4. Ibrutinib/Rituximab
5. Zanubrutinib



Klinischer Verlauf

1.Patient was treated with Zanubrutinib

Last Patient follow – up 8/2023 in PR



The journey will go on……….



Bi-specifc antibodies?



CAR-T‘s everywhere! 



The future looks bright!


