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First line treatment: guidelines



Buske C, et al. Seminars in Hematology, 2023

For first-line treatment, chemoimmunotherapy regimens continue to play a
central role in managing WM, as they are effective, of fixed duration, generally
well-tolerated.

First line treatment



Chemo-immuno treatments



BR and DRC

Rituximab 375 mg/m² IV Day 1, C1-6

Bendamustine 90 mg/m² IV Day 1, C1-6

Bendamustine 90 mg/m² IV Day 2, C1-6

Dexamethasone 20 mg IV or Oral Day 1, C1-C6

Rituximab 375 mg/m² IV Day 1, C1-C6

Cyclophosphamide 100 mg/m² Oral Day 1 to 5, C1-C6



Background Impact of bendamustine dose on response and survival outcomes is not well established.

Aim To clarify the impact of depth of response and bendamustine dose on survival.

Population 250 WM patients treated with BR in the frontline or relapsed settings were included in this multicentre,
retrospective cohort analysis

Results Total bendamustine dose was predictive of PFS:
- in the frontline setting, PFS was superior in the group receiving ≥1000mg/m2 compared with those

receiving 800-999mg/m2 (p=0.04);
- in the relapsed cohort, those who received doses of <600mg/m2 had poorer PFS outcomes compared

with those who received ≥600mg/m2 (p=0.02).

Conclusion Attaining CR/VGPR following BR results in superior survival, total bendamustine dose significantly impacts
response and survival outcomes, in both frontline and relapsed settings.

Arulogun SO, et al. Am J Hematol. 2023

Bendamustine - Rituximab



253 patients receiving frontline BR

5-year PFS and OS were 65% and
87%, respectively.

Bendamustine - Rituximab



POD24 occurred in 11.5% of patients.
POD24 group demonstrated inferior subsequent OS
(5-year OS: 71% versus 86%; HR 3.1, p=0.005) and
higher mortality (SMR 3.7).
In non-POD24 group mortality was comparable to
the matched general population (SMR 1.1).

BR is effective, irrespective of the MYD88 status, but CXCR4 mutations and POD24 portend
worse outcomes. POD24 may serve as an early surrogate endpoint by reliably identifying
patients with inferior subsequent survival.

Bendamustine - Rituximab



Rituximab maintenance



Proteasome-inhibitor based therapy



BDR

Bortezomib 1.3 mg/m² SC Day 1,4,8,11; C1-C6

Dexamethasone 20-40 mg IV or Oral Day 1,4,8,11; C1-C6

Rituximab 375 mg/m² IV Day 1, C1-C6



ü DRC is a highly active and very safe first-line treatment
option for patients with WM.

ü Bortezomib, SC at a dose of 1.6 mg/m2 once weekly,
added to DRC, also when de-escalated by applying 4-
week intervals, shortened median time to first
response and increased CR/VGPR.

ü This high activity of B-DRC did not translate into an
improved PFS or OS compared with the DRC regimen.

ü Neuropathy is a concern for bortezomib, and patients
with pre-existing ≥ grade 2 neuropathy were excluded
from the study.

B-DRC



Kapoor P, et al. Hematol Oncol Clin North Am. 2023

Background Despite the introduction of effective novel agents, chemoimmunotherapy, with its widespread use, retains relevance and is
one of the 2 strategies to treat WM, the alternative being the BTKi-based approach. Considerable evidence over the past
decades supports the integration of the monoclonal anti-CD20 antibody to the CIT backbone in WM, a CD20+ malignancy.

First conclusion A phase 3 randomized controlled trial reported substantially higher efficacy and a more favorable safety profile of the BR
compared with R-CHOP among patients with WM.

Second conclusion Subsequent studies reaffirmed high efficacy and tolerability of BR. High-quality evidence supporting the use of BR over
DRC, another commonly used regimen, is lacking, as is its comparison with the continuous BTKi-based approach. However,
DRC appeared less potent than BR in cross-trial comparisons and retrospective series involving treatment-naïve patients
with WM.

Third conclusion A recent retrospective, international study demonstrated comparable outcomes with fixed-duration BR and continuous
ibrutinib monotherapy among previously untreated, age-matched patients exhibiting MYD88 L265P mutation. However,
unlike ibrutinib, BR appears effective irrespective of the MYD88 mutation status.

Treatments: comparison



Abeykoon J. et al.  IWWM 2022

Background No trials have assessed the comparative effectiveness of limited-duration BR chemoimmunotherapy and continuous
orally administered ibrutinib

Aim To compare BR and single-agent ibrutinib in patients with treatment naïve WM.

Population BR (n=208) and ibrutinib (n=139) from a multi-institutional, international, collaborative study
median age 66 (range 40-86) years and 69 (range 39-97) p=0.005

Results Median follow-up: 4.2 years (95% CI: 3.8-4.5)
- 4-year PFS: 73% in each group p=0.6
- 4-year OS: 94% (95% CI 91-98) in the BR vs 82% (95% CI: 75-90) in the ibrutinib-treated group p=0.01

Sub-analysis Only age emerged as a predictor for OS (HR 7.2, p=0.0001) in bivariate analysis.
A 1:1 age-matched analysis of 246 patients who received BR (n=123) or ibrutinib (n=123) was performed.
IPSS-WM was comparable between the 2 groups.
A higher proportion of patients on BR attained VGPR in comparison to the patients who received ibrutinib.
4-year PFS was similar: 72% (95% CI 63-82) for BR and 78% (95% CI 70-87) for ibrutinib, p=0.15
4-year OS was 95% (95% CI 91-99) with BR and 86% (95% CI 80-93) with ibrutinib, p=0.3
Premature discontinuation, during active treatment, due to AEs or lack of response was noted in 13% and 33% of
patients on BR and Ibrutinib, respectively.

Treatments: comparison



Roma - Policlinico Gemelli  IRCCS Laurenti

Milano - Ospedale Niguarda Tedeschi 

Torino - Città della Salute e della Scienza Ferrero

Milano - Policlinico Mattiello 
Padova - AO Universitaria Piazza 

Siena – AOU senese Cencini
Bari – Università “Aldo Moro” Musto

Firenze - Careggi Puccini 

Udine - Azienda San. Universitaria Olivieri

Verona – AOU Borgo Roma Visco

Padova - Istituto Oncologico Veneto IRCCS Marino

Torino – AO Ordine Mauriziano Gottardi

Bari - IRCCS Istituto Tumori "Giovanni Paolo II” Rossini

Brescia – ASST Spedali Civili Motta

Frontline WM patients from 2008 to
2022 in 14 haematological FIL centres.

First line treatment: Italian experience



We enrolled 547 patients:

BR scheme (bendamustine-rituximab)

DRC scheme (dexamethasone-rituximab-cyclophosphamide)

Chemotherapy plus anti-CD20 (R-CHOP, R-Chl, R-CVP, FCR…)

Chemotherapeutic schemes (chlorambucil, cyclophosphamide)

Rituximab monotherapy

245

116

86

52

48

First line treatment: Italian experience



Overall 
(n=499)

BR 
(n=245)

DRC 
(n=116)

R-chemo
(n=86)

Chemo
(n=52)

CR 18.6% 23.2% 10.3% 25.0% 4.0%

VGPR 14.7% 21.2% 8.6% 11.9% 2.0%

PR/MR 48.7% 48.9% 60.3% 38.1% 38.0%

SD 13.5% 5.3% 16.4% 19.1% 38.0%

PD 4.5% 1.4% 4.4% 5.9% 18.0%

ORR 82.0% 93.3% 79.2% 75.0% 44.0%

ORR
DRC vs BR: OR 3.71 (1.88-7.31), p<0.001
R-chemo vs BR: OR 4.75 (2.34-9.64), p<0.001
R-chemo vs DRC: OR 1.27 (0.65-2.49), p=0.471

First line treatment: Italian experience
Results: efficacy



First line treatment: Italian experience



Overall 
(n=499)

BR 
(n=245)

DRC 
(n=116)

R-chemo
(n=86)

Chemo
(n=52) p

N° cycles
reduction

88/486 
(18.1%)

40/244 
(16.4%)

24/113 
(21.2%)

11/82
(13.4%)

13/47 
(27.6%) 0.148

Dose 
reduction

50/486 
(10.3%)

35/244 
(14.3%)

7/116 
(6.0%)

4/81 
(4.9%)

4/45 
(8.9%) 0.026

Results: tolerability
First line treatment: Italian experience



4-y PFS 90/m2 84%
4-y PFS 70/m2 85%

p=0.903

0: Benda 90 mg/m2 (129 pts) 
1: Benda 70 mg/m2 (59 pts)

Benda 90           
(n=129)

Benda 70                
(n=59) p

Age Median 64 70 0.005
Age < 65                     

65-74                     
> 75 

73 (56.6)                        
36 (27.9)                         
20 (15.5)

17 (28.8)                      
23 (39.0)                        
19 (32.2)

0.001

Gender Males
Females

90 (69.8)                            
39 (30.2)

36 (61)                                
23 (39)

0.236

PLTs > 100 G/mL
< 100 G/mL

114 (88.4)                     
15 (11.6)

51 (87.9)                               
7 (12.1)

0.931

Hb > 10 g/dL
< 10 g/dL

64 (49.6)                        
65 (50.4)

30 (50.8)                    
29 (49.2)

0.875

Albumine > 3,5 g/dL                
< 3,5 g/L

91 (74.6)                         
31 (25.4)

38 (66.7)                       
19 (33.3)

0.271

IgM < 6000               
> 6000

102 (79.7)                       
26 (20.3)

48 (82.8)                    
10 (17.2)

0.623

MYD88 Unmut
Mut

18 (19.8)                         
73 (80.2)

4 (12.9)                       
27 (83.1)

0.389

ECOG 0-1                        
2-4

118 (93.7)                  
8 (6.3)

54 (91.5)                    
5 (8.5)

0.598

CIRS < 6                              
> 6

113 (89.7)                          
13 (10.3)

55 (93.2)                         
4 (6.8)

0.437

IPSSWM Low                        
Int                      

high

31 (25.6)                           
48 (39.6)                         
42 (34.7)

12 (23.1)                     
22 (42.3)                            
18 (34.6)

0.924

Results: tolerability
First line treatment: Italian experience



First line treatment: Italian experience

4-y PFS RDI >70% 83%
4-y PFS redRDI >30% 64%

p=0.035

0: relative dose intensity (RDI) up to 70% (206 pts)
1: RDI reduction >30%  (34 pts)

ØWe used the percentage of
relative dose intensity (RDI),
calculating for each patient the rate
of RDI administered from the
starting dose of 70-90 mg/m2.

Results: tolerability



First line treatment: Italian experience

4-y PFS RDI >70% 83%
4-y PFS redRDI >30% 64%
4-y PFS DRC 60%

0: relative dose intensity (RDI) up to 70% (206 pts)
1: RDI reduction >30%  (34 pts)
2: DRC (116 pts)

ØWhat is if we
consider DRC too?

BR-treated patients with a RDI reduction >30%
showed the same outcome as DRC-treated
patients in terms of PFS

Results: tolerability

p=ns



Relapsed/Refractory WM



Second line treatment



Ibrutinib
(85 pts)

Non-BTKi treatments                                                         
(34 BR + 21 DRC + 15 
Bortezomib-based) 

(70 pts)

p-value

Age, median (Q1-Q3)                             75 (64-81) 72 (64-79) 0.213

Gender
M
F

56 (65.9)
29 (34.1)

43 (61.4)
27 (38.6)

0.566

IgM, median (Q1-Q3), mg/L 2030 (525-3863) 2835 (1868-4251) 0.024

IPSSWM
1
2
3

NA

18 (23.4)
37 (48.0)
22 (28.6)

8

18 (28.1)
31 (48.4)
15 (23.4)

9

0.719

MYD88mut
Negative
Positive

NA

6 (10.5)
51 (89.5)

28

5 (13.2)
33 (86.8)

32

0.695

CXCR4mut
Negative
Positive 

NA

20 (87.0) 
3 (13.0)

62

7 (63.6)
4 (36.4)

73

0.116

CrCl, median (Q1-Q3), mL/min 67.50 (52.25-80.00) 68.00 (57.50-90.00) 0.321
CIRS>6

No
Yes
NA

60 (73.2)
22 (26.8)

3

47 (70.1)
20 (29.9)

3

0.683

Second line treatment

Ibrutinib
(85 pts)

Non-BTKi 
treatments                                                         

(34 BR + 21 DRC + 
15 Bortezomib-
based) (70 pts)

Median follow-up, months                         34 75
Median interval time of 

retreatment, months
34 30

Treatment modifications 34.1% 31.4%
Dose reduction 17.6% 11.4%
Cycle reduction 10.6% (temporary)

22.4% (permanent)
25.7%

ORR 84.7% 74.6%



Second line treatment

4-year PFS ibrutinib: 59.7%
4-year PFS non-BTK therapy: 42.9%
(p=0.010).

Median PFS ibrutinib: not reached
Median PFS non-BTK therapy: 41.6
months (95% CI: 34.3-48.9)



Second line treatment
Among non-BTKi therapy subgroups, median ages were similar (BR: 70, DRC: 75, bortezomib-based: 68; p=0.37). 

BR showed a median PFS of 45.0 months, bortezomib-based 53.6 months and
DRC 21.7 months.
Ibrutinib showed superior outcomes compared to all non-BTKi therapy regimens
combined both in term of PFS (p=0.012) and TTNT (p=0.029).
When comparing ibrutinib to each of the 3 non-BTKi therapy groups, different
ORR were observed in each group with ibrutinib reporting a rate of 84.7% (vs
76.5% for BR, 63.2% for DRC and 85.7% for bortezomib).

4-year PFS of ibrutinib (59.7%) was significantly superior to 4-year PFS
of DRC (22.7%; p<0.001) but not to that of BR (48.8%; p=0.11) and of
bortezomib-based (57.9%; p=0.21).
For TTNT and OS, differences were generally non-significant, except
for ibrutinib vs DRC (OS p=0.039, TTNT p=0.004).



- Infections are a major source of morbidity and mortality in patients with Waldenström
Macroglobulinemia.

- Data on infection incidence are generally extrapolated from clinical trials, and real-world
evidence remains limited.

FCR

Tedeschi, Cancer 2012; Tedeschi, CLML 2013; 
Souchet, AJH 2016 

Prospective study: 3 minor and 6 major out of 43 pts (20.9%)
Retrospective study: 6 out of 40 pts (15%)
Present study: 3 major out of 82 pts (3.7%)

R-CHOP vs R-CVP

Walewski, BJH 2019

Infection in 14 (10,7%) and 3 (2,5%) 
patients; p = 0011;

Infections



BR

Paludo, Ann Hematol 2018

60 received BR (43 with relapsed/refractory WM)
100 received DRC (50 had relapsed/refractory WM)

Rummel, Blood 2019

DRC

Dimopoulos, JCO 2007

DRC 20 episodes in 72 pts (27.9%)95 in BR vs 121 in CHOP-R, p=0.0403

Infections



A total of 111 infections in 489 patients
were recorded, with the following rates per
regimen:

n %

BR 165 33.7%

DRC 152 31.1%

other CIT 62 12.7%

Chemo 41 8.4%

BTKi 17 3.5%

Rituximab/steroid 52 10.6%

Infections (Incidence)

BR 53 (32.1%)

DRC 22 (14.5%)

other CIT 15 (24.2%)

Chemo 12 (29.3%)

BTKi 4 (23.5%)

Rituximab/steroid 5 (9.6%)

A total of 489 patients were included,
with the following rates per regimen:

BR: Bendamustine-Rituximam; DRC: Dexamethasone-Rituximab-Cyclophosphamide; CIT: chemoimmunotherapy; BTKi: Bruton Tyrosine Kinase inhibitor

Infections in first line



Infections 53 22 15 12 4 5

Incidence 32.1% 14.5% 24.2% 29.3% 23.5% 9.6%

GI: gastro-intestinal infections; GU: genito-urinary infections.

BR RCD R-chemo Chemo BTKi Rituximab/steroids

Lung GI GU Sore throat and ears Skin Other Missing

Infections in first line
A total of 111 infections in 489 patients.
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BR had a hospitalization rate of 10.9%, DRC demonstrated the lowest hospitalization rate among CIT schemes.

BTKis showed one of the lower rate (5.9%).

Infections in first line



A total of 63 infections in 203 patients were
recorded, with the following rates per
regimen:

N %

BR 26 12.7%

DRC 16 7.8%

Bortezomib based 19 9.3%

Chemo 22 10.8%

BTKi 102 50.0%

Rituximab 19 9.3%

In the second-line setting, 203 patients
received subsequent therapies, with the
following rates per regimen:

Infections (Incidence)

BR 8 (30.8)

DRC 2 (12.5)

Bortezomib based 8 (42.1)

Chemo 7 (31.8)

BTKi 36 (35.3)

Rituximab 2 (11.1)

BR: Bendamustine-Rituximam; DRC: Dexamethasone-Rituximab-Cyclophosphamide; BTKi: Bruton Tyrosine Kinase inhibitor.

Infections in second line



Infections 8 2 8 7 36 2

Incidence 30.8% 12.5% 42.1% 31.8% 35.3% 11.1%

GI: gastro-intestinal infections; GU: genito-urinary infections.

0

1

2

3

4

5

6

7

8

9

10

BR DRC bortezomib based Chemo BTKi Rituximab/steroids

Lung GI GU Sore throat and ears Skin Other Missing

Infections in second line
A total of 63 infections in 203 patients.
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BTKis in second line had a hospitalization rate of 9.8%, BR and bortezomib based treatments
showed higher rates. None hospitalization was registered in DRC.

Infections in second line



10 (41.7%) infections

8 (33.3%) requiring therapy

5 (20.8%) need for hospitalization

BR à BTKi 24 patients

14 (26.4%) infections

14 (26.4%) requiring therapy

2 (3.8%) need for hospitalization

DRC à BTKi 53 patients

Significant
difference for 

severe infection
(p=0.02) 

Infections in second line



The FILO group conducted a retrospective study on 69 WM patients treated by first-line BR.

Second Primary Malignancies (SPMs) were observed in 12 patients: nine developed solid tumors
(pancreas, n = 2; stomach, n = 2; colorectal, n = 1; esophagus, n = 1; lung, n = 1; skin, n = 1; breast, n =
1) and three MDS, which progressed to AML in two patients.

Late toxicity



Late toxicity
Leblond et al. Autore et al.

N pts 69 165

Median observation time 
(months)

97 72

Median OS (mo)
Median PSS (mo)
Median EFS (mo)                                      

Not reached
82.2
81.5

Not reached
82.6
75.2

Relapses 17 (24.6%) 48 (29.1%)

Second lines
cBTK
CIT

others

15 (21.7%)
9
6
-

42 (25.4%)
24
6

12

PFS with BTK
PFS without BTK

Not reached
10.3

Not reached
57.7

SPM
Solid

Hematological

12 (17.4%)
9
3

21 (12.7%)
14
7



Late toxicity
Leblond et al. Autore et al.

SPM cumulative 
incidence at:
-12 months
-24 months
-48 months
-96 months

2.9%
5.8%

10.5%
17.6%

2.5%
4.5%
9.0%

20.0%

Leblond et al. Autore et al.

Deaths
due to

-PD
-SPM

-non disease rel
-th-related AML

-unknown

29

8
9
8
2
2

32

6
8

14
0
4

Curves of cumulative incidence of not disease-related
deaths vs disease- or treatment-related deaths

Curves of cumulative incidence of SPM



Aim: to clarify prior treatment exposures and risk of acquiring TP53ALT, as well as delineate types of TP53ALT
that could contribute to high-risk disease in previously treated WM patients.

q OS was significantly worse for TP53ALT versus TP53WT WM patients (9-year OS: 45% vs. 74%; p=0.019).
q The 9-year OS for double versus single hits was 19% vs. 88%; p=0.098.
q Patients with single-hit TP53ALT showed no significant difference versus TP53 wild-type patients (9-year

OS: 88% vs. 75%).

Late toxicity



Ø A multivariate Cox regression confirmed sex (HR: 2.01, p=0.043), age (HR: 1.08, p<0.001), and double-hit
TP53ALT (HR: 3.6, p=0.002) significantly impacted OS, whereas single-hit TP53 ALT was not significant
(p=0.73).

Late toxicity

164 patients: a median of 1.5 (range 1-9) prior therapies, and 50% had previous CT exposure.

TP53ALT in 19/164 patients (11.6%)
TP53 double hits in 10/19 (52.6%)

v TP53ALT were more common in CT-vs. non-CT- exposed patients (15.9% vs. 7.3%; p=0.088).
v Double-hit TP53ALT were more common in patients who received both AA and NA (18.8%) versus either

an AA or NA (6.1%) or no CT (3.6%); p=0.069 for three-way comparison.

Ø Multivariate analysis showed an association between prior CT exposure and acquisition of TP53ALT (OR
2.8, p=0.10).



q The chemoimmunotherapy regimens such as BR and DRC continue to play a central
role in managing WM, as they are effective, of fixed duration, generally well-tolerated.

q Role of proteasome-inhibitor based therapies in Italy.

q Role of CIT In relapsed/refractory WM vs BTKi

- advantages of ibrutinib versus non-BTKi therapy in terms of PFS and TTNT, but not in
terms of OS, except for DRC).

Take home messages

Risks of upfront CT use à Double-hit TP53ALT was a major predictor of poor
survival thereby identifying an ultra-high risk disease population.

Tolerability/Safety in terms of infections and late toxicities as Second Primary
Malignancies.



Future perspectives from Europe



The purpose of this study
is to determine the very
good partial response
(VGPR) or better rate in
participants with WM.

This is multi-center phase
2 of zanubrutinib,
bendamustine, and
rituximab (ZBR) in
previously untreated
Waldenström
macroglobulinemia (WM).

A Phase II Study of
Time-limited
Combination of
Pirtobrutinib,
Venetoclax, and
Rituximab in Treatment
Naïve Patients With
Waldenström's
Macroglobulinemia
(WM) /
Lymphoplasmacytic
Lymphoma (LPL)
(PRoVen)

Future perspectives from US



Thank you for your attention!





Treatment: indications



Rummel M., IWMW 2022



Agent& WM&Toxici.es&

Rituximab) •  IgM)flare)(40360%)3>)Hyperiscosity)crisis,)AggravaAon)of)IgM)
related)PN,)CAGG,)Cryos.))

•  Hypogammaglobulinemia3>)infecAons,)IVIG))
•  Intolerance)(10315%))

Nucleoside)
Analogues)

•  Hypogammaglobulinemia3>)infecAons,)IVIG)
•  TransformaAon,)AML/MDS)(15%))

IMIDS) •  Peripheral)Neuropathy)(60%)>grade)2)with)Thalidomide))
•  Aggravated)IgM)flare)(Revlimid)and)Pomalidomide))
•  Severe)anemia)(Revlimid))

Bortezomib) •  Grade)2+3)Peripheral)neuropathy)(60370%);)High)disconAnuaAon)
(20360%))using)twice)weekly)schedule)



A multivariate Cox regression conrmed sex (HR: 2.01, p=0.043), age (HR:
1.08, p<0.001), and double-hit TP53ALT (HR: 3.6, p=0.002) signicantly
impacted OS, whereas single-hit TP53 ALT was not signicant (p=0.73).
Conclusions: Prior CT exposure is associated with increased acquisition of
TP53ALT (including TP53Mut and del17p), as well as other somatic
variants and copy number alterations when compared to CT-unexposed
patients. Double-hit TP53ALT was a major predictor of poor survival
thereby identifying an ultra-high risk disease population. Our studies
further inform risks of upfront CT use and provide support for the routine
assessment of TP53 and del17p in WM patients, and the investigation of
novel treatment approaches for patients with ultra-high risk TP53ALT

Late toxicity
164 patients: a median of 1.5 (range 1-9) prior therapies, and 50% had previous CT exposure.
TP53ALT were identied in 19/164 patients (11.6%). Of these, TP53 double hits were observed in 10/19
(52.6%).
comprising cases with TP53 mutations plus del17p (n=6), UPD17 (n=3), and compound heterozygosity (n=1).
Single events were found in 9/19 (47.4%) of TP53ALT patients comprising single TP53Mut (n=5) or del17p
(n=4).

TP53ALT were more common in CT-vs. non-CT- exposed patients (15.9% vs. 7.3%; p=0.088).
Double-hit TP53ALT were more common in patients who received both AA and NA (18.8%) versus either an
AA or NA (6.1%) or no CT (3.6%); p=0.069 for three-way comparison.
Multivariate analysis adjusting for age, CXCR4 mutation status, progression status at study biopsy, and
number of prior lines of therapy showed an association between prior CT exposure and acquisition of
TP53ALT (OR 2.8, p=0.10).



Infections (%)
Infections requiring  
hospitalization (%)

BR 53 (32.1) 18 (10.9)

DRC 22 (14.5) 5 (3.3)

Other CIT 15 (24.2) 4 (6.4)

Chemo 12 (29.3) 3 (7.3)

BTKi 4 (23.5) 1 (5.9)

Rituximab/steroids 5 (9.6) 3 (5.8)

When evaluating hospitalization…

Infections in first line



Infections (%) Infections requiring  
hospitalization (%)

BR 8 (30.8) 3 (11.5)

DRC 2 (12.5) 0

Bortezomib based 8 (42.1) 5 (26.3)

Chemo 7 (31.8) 2 (9.1)

BTKi 36 (35.3) 10 (9.8)

Rituximab 2 (11.1) 1 (5.6)

When evaluating hospitalization…

Infections in second line



BR DRC Bortezomib
based

Chemo BTKi Rituximab None Total

BR 2 4 6 3 24 4 123 165 (33.7)

DRC 6 3 9 3 53 5 73 152 (31.1)

Other CIT 13 5 2 6 12 2 22 62 (12.7)

Chemo 5 0 1 10 7 1 17 41 (8.4)

BTKi 0 0 0 0 1 0 16 17 (3.5)

Rit/steroid 0 4 1 0 5 8 34 52 (10.6)

Total 26 (5.3) 16 (3.3) 19 (3.9) 22 (4.5) 102 (20.9) 19 (3.9) 285 (58.3) 489

Infections in second line



v This large retrospective real-world study highlights the importance of data collection.

- Merits: large study (489 patients), cohorts represented in all the centres, long follow-
up

- Limits: retrospective study, indirect comparison, some cohorts are historical.

v Favourable infectious safety profile of BTKis in the treatment of WM

v Among CIT regimens, DRC also emerged as a well-tolerated alternative with a lower
risk of infectious complications.

These findings underscore the importance of incorporating infection risk into treatment
decisions and support the broader use of BTKis in appropriate clinical contexts.

Infections: conclusions



First line treatment: Italian experience
This is one of the largest retrospective real-life studies on WM frontline patients treated with chemo-immunotherapy:

BR emerged as the best option of treatment in WM patients:

q BR scheme showed the higher ORR (93.3% vs 79.2% in DRC)

q BR curves confirmed a better PFS (80% at 4-y for BR and 60% for DRC; p<0.0001), but the same OS, than DRC patients

q A significant dose reduction of 14.3% for BR vs 6.0% for DRC was found (p=0.026) with an higher proportion of

hematological toxicities in BR patients

Bendamustine dose in BR: a relative dose intensity reduction higher than 30% is significant to select a group of patients
with worse PFS comparable to that of DRC.

q Age over 75 years and CrCl lower than 70 mmol/L were the main risk factors for this significant dose reduction.

à Patients with these characteristics are likely to benefit less from BR regimen and should be considered for alternative
treatments.



First line treatment: Italian experience

When analysing the curves of PFS we noted a PFS at 4-y 80% for BR and 60% for DRC (p<0.0001).

Results: PFS
Median observation time 54 months

1: 4-y PFS 80%
2: 4-y PFS 60%
3: 4-y PFS 68%
4: 4-y PFS 25%

Diff 2-4 HR 0.48 (0.29-0.79) p=0.0007 
Diff 3-4 HR 0.41 (0.24-0.69) p<0.0001 
Diff 1-4 HR 0.28 (0.15-0.50) p<0.0001

Diff 1-2 HR 0.53 (0.35-0.80) p<0.0001 
Diff 2-3 HR 1.21 (0.80-1.83) p=0.362 
Diff 1-3 HR 0.74 (0.49-1.12) p= 0.143

 

 



First line treatment: Italian experience

Curves of OS did not differ between the two schemes (OS at 4-y 86% for BR and 89% for DRC).

Median observation time 54 months

1: 4-y OS 86%
2: 4-y OS 89%
3: 4-y OS 93%
4: 4-y OS 58%

Diff 1-4 HR 0.40 (0.22-0.73) p<0.0001 
Diff 2-4 HR 0.41 (0.22-0.76) p=0.002 
Diff 3-4 HR 0.24 (0.12-0.48) p<0.0001 

 

 

Results: OS



Ibrutinib
(n=85)

BR
(n=34)

DRC
(n=21)

Bortezomib-
based (n=15)

Total

SEX
M
F

56 (65.9)
29 (34.1)

23 (67.7)
11 (32.3)

11 (52.4)
10 (47.6)

9 (60.0)
6 (40.0)

99 (63.9)
56 (36.1)

AGE AT 
TREATMENT 

Median (Q1-Q3), 
years

75 (64-81) 70 (63-75) 75 (66-81) 69 (63-81) 73 (64-80)

BETA2M
Normal
High
missing

Median (Q1-Q3), 
mg/L

15 (17.6)
48 (56.5)
22 (25.9)
3.9 (2.9-5.0)

8 (23.5)
15 (44.1)
11 (32.4)
3.6 (2.3-5.1)

5 (23.8)
6 (28.6)
10 (47.6)
3.0 (2.8-4.3)

5 (33.3)
4 (26.7)
6 (40.0)
3.0 (2.8-4.3)

33 (21.3)
73 (47.1)
49 (31.6)
3.6 (2.8-5.0)

LDH
Normal
High
missing

Median (Q1-Q3), 
UI/L

66 (77.6)
17 (20.0)
2 (2.4)
135 (208-246)

30 (88.2)
2 (5.9)
2 (5.9)
170 (147-220)

10 (47.6)
6 (28.6)
5 (23.8)
223 (173-333)

13 (86.7)
2 (13.3)
0
162 (128-210)

119 (76.8)
27 (17.4)
9 (5.8)
178 (137-242)

IPSSWM
Low
Intermediate
High
missing

18 (21.2)
37 (43.5)
22 (25.9)

8 (9.4)

8 (23.5)
15 (44.1)

9 (26.5)
2 (5.9)

5 (23.8)
9 (42.9)
3 (14.3)

4 (19.0)

5 (33.3)
7 (46.7)
3 (20.0)

0

36 (23.2)
68 (43.9)
37 (23.9)
14 (9.0)

Rev IPSSWM
0
1
2
3
4
5
missing

0 (0.0)
7 (8.2)

26 (30.6)
29 (34.2)
10 (11.8)

3 (3.5)
10 (11.8)

0 
7 (20.6)
9 (26.5)

13 (38.2)
2 (5.9)
1 (2.9)

2 (5.9)

0 
2 (9.5)

6 (28.6)
4 (19.1)

2 (9.5)
1 (4.8)

6 (28.6)

1 (6.7)
3 (20.0)
3 (20.0)
4 (26.7)
3 (20.0)

0
1 (6.7)

1 (0.6)
19 (12.3)
44 (28.4)
50 (32.3)
17 (11.0)
5 (3.2)
19 (12.3)

CrCl
<70 mL/min
<50 mL/min
Missing

Median (Q1-Q3), 
mL/min

45 (52.9)
18 (21.2)
3 (3.5)
67 (52-80)

16 (47.1)
3 (8.8)
0
72 (60-92)

10 (47.6)
1 (4.8)
1 (4.8)
68 (60-90)

9 (60.0)
3 (20.0)
1 (6.7)
61 (56-71)

80 (51.6)
25 (16.1)
5 (3.2)
67 (55-82)

CIRS
>6
Missing
Median (Q1-Q3)

22 (25.9)
3 (3.5)
4 (3-7)

10 (29.4)
2 (5.9)
4 (2-7)

8 (38.1)
0
4 (2-8)

2 (13.3)
1 (6.7)
3 (1-5)

42 (27.1)
6 (3.9)
4 (2-7)

CARDIAC
COMORBIDITY
No
Yes

79 (92.9)
6 (7.1)

31 (91.2)
3 (8.8)

20 (95.2)
1 (4.8)

13 (86.7)
2 (13.3)

143 (92.3)
12 (7.7)

RESPIRATORY
COMORBIDITY
No
Yes

83 (97.7)
2 (2.3)

33 (97.1)
1 (2.9)

21 (100.0)
0

15 (100.0)
0

152 (98.1)
3 (1.9)

SPLEEN
No
Yes

71 (83.5)
14 (14.5)

29 (85.3)
5 (14.7)

16 (76.2)
5 (23.8)

13 (86.7)
2 (13.3)

129 (83.2)
26 (16.8)

LYMPHNODE >
5cm
No
Yes

67 (78.8)
18 (21.2)

24 (70.6)
10 (29.4) 

15 (71.4)
6 (28.6)

14 (93.3)
1 (6.7)

120 (77.4)
35 (22.6)

Second line treatment




