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i‘;l:; Scienza di Torino—Ematologia U, Turin, This multicentre phase II study Fondazione Italiana Linfomi (FIL)-bortezomib plus

rituximab plus bendamustine (BRB) tested a combination of bendamustine (90 mg/
m” on days 1-2), rituximab (375mg/m?® intravenously on day 1) and bortezomib
(1.3mg/m” sc on days 1, 8, 15, 22) every 28days for six cycles in 38 symptomatic
patients with relapsed/refractory Waldenstrom macroglobulinaemia (RR-WM).
Moreover, MYD88"2*" and CXCR4>**** mutations were tested by droplet digital
polymerase chain reaction (ddPCR) both at baseline and at the end of treatment in
21 patients. Overall response rate at the end of therapy was 84.6%, including 4 (11%)
complete remission, 15 (39%) very good partial response, 12 (32%) partial responses
according to IWWM response criteria. At 18, 24 and 30 months, progression-free
survival was 84.2% (95% CI 68.2%-92.6%), 81.5% (95%CI 65.1-90.7) and 78.8%
(95%CI 62.0-88.8) respectively. At 18 months, the Overall survival was 92.1% (95%CI
77.5%-97.4%). Overall, 19 patients (50%) experienced grade 3—4 haematological tox-
icity, mainly thrombocytopenia, and grade 1-3 neuropathy rate was about 10% and
required bortezomib dose reduction but did not result in treatment interruption.
Moreover, BRB treatment induced the high rates of undetectable molecular mini-
mal residual disease (MRD) at the end of the therapy. BRB regimen used as sec-
ond line is an effective and well-tolerated salvage treatment for relapsed refractory
Waldenstrom macroglobulinaemia patients. MRD monitoring showed promising
efficacy in clearing the residual disease.
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INTRODUCTION

Waldenstrom's macroglobulinaemia (WM) is a low-grade
B-cell lymphoplasmacytic lymphoma, characterized by the
presence of a monoclonal immunoglobulin-M (IgM) protein,
lymphoplasmacytic bone marrow (BM) infiltration, cytope-
nia, hepatomegaly, splenomegaly and lymphadenopathy.>

In 2024, the treatment scenario includes a wide range
of approaches including monoclonal antibodies, alkylating
agents, proteasome inhibitors and Bruton tyrosine kinase
inhibitors (BTKi).> However, despite several treatment op-
tions, WM patients invariably experience relapse, with a me-
dian survival of 10-12years from the time of diagnosis.’

Symptomatic patients with relapsed/refractory Walden-
strom macroglobulinaemia (RR-WM) treated with standard
rituximab plus chemotherapy as second-line salvage therapy
generally show an 18-month progression-free survival (PFS)
of about 50%."° Encouraging results have been obtained with
combination of rituximab plus bendamustine® or rituximab
plus bortezomib’ with an acceptable toxicity, mainly neutro-
penia for bendamustine and neuropathy for bortezomib.

More recently, the BTKi approach has become standard
therapy at relapse (18-month PFS rate about 75%-80%), how-
ever, with a no negligible number of adverse events (AEs) in-
cluding atrial fibrillation, hypertension, bleeding, cytopenia
and infections.’

The aim of this trial, sponsored by the Fondazione
Italiana Linfomi (FIL), was to determine the efficacy and
safety of bortezomib plus rituximab plus bendamustine
(BRB) in order to offer a further therapeutic opportunity in
patients with RR-WM.

METHODS
Study design

This is a multicentre phase 2 study evaluating a combina-
tion of BRB in WM at first relapse; in a second time (as of 15
September 2015), a biological amendment was implemented
to include a molecular study evaluating MYD88 and CXCR4
mutational status of patients and to assess minimal residual
disease (MRD) after treatment. Here, we present the final
clinical and molecular results of the FIL-BRB study. The study
was conducted according to the International Conference on
Harmonization Guideline for Good Clinical Practice and
to the Declaration of Helsinki. The protocol and its appen-
dices were subject to review and approval by the competent
Independent Ethics Committee(s). All patients provided writ-
ten consent. This trial was registered at http://www.clinicalst
rial.gov(NCT02371148) (EudraCT Number: 2013-005129-22).

Patients

Enrolment lasted from October 2014 until November 2017.
Data updates were performed in June 2021 and final analysis

was performed in June 2023 (the delay was due to the SARS-
CoV-2 (COVID-19) pandemic which slowed down all clini-
cal and research activity).

Eligible participants were adults older than 18 years who
had a clinicopathologic diagnosis of lymphoplasmacytic
lymphoma/WM according to the REAL/WHO classification
and had relapsed/refractory disease after receiving first-line
chemotherapy. If patients previously received bortezomib or
bendamustine, they must had obtained a partial response
lasting at least 2years. Active disease was defined by the
presence of at least one of the following criteria: constitu-
tional symptoms, haemoglobin less than 10 g/L, platelets less
than 100 x 10°/L, symptomatic splenomegaly, bulky disease
(>7cm), hyperviscosity syndrome, IgM-related peripheral
neuropathy up to grade 1, haemolytic anaemia or immune
complex vasculitis.

Intervention

Treatment protocol consisted of six 28-day cycles with: bort-
ezomib 1.3mg/sqm sc days 1, 8, 15, 22; rituximab: 375mg/
sqm iv day 1 (at cycle 1, rituximab could be given on day 8
in order to reduce the risk of paradoxycal IgM flare); ben-
damustine 90 mg/sqm iv days 1-2 or days 2-3 according to
institutional/physician choice.

Janssen Pharmaceuticals, the manufacturer of bortezomib,
provided drug free of charge and funds to carry on the research.
Rituximab and bendamustine were obtained commercially.

The treatment schedule is displayed in Figure 1.

Prophylactic use of valacyclovir 500mg once a day or
acyclovir 400 mg twice a day and trimethoprim/sulphame-
thoxazole (180/800mg) 1cp/day x 3 days/weeks was recom-
mended up to 6 months after the last anti-CD20. Additional
prophylaxis with levofloxacine or ciprofloxacine, fluco-
nazole or itraconazole and granulocyte colony-stimulating
factor (G-CSF) was administrated in case of neutropenia
<1.0x 10°/L.

l l Bendamustine 90 mg/mq
l Rituximab 375 mg/mq*

l l l l Bortezomib 1.3 mg/mqg**
| | | |
Ll T I T

1 8 15 22

28 days

| 6 cycles every 28 days |

*in cycle 1 in order toavoid IgM flare, rituximab will be given on day 8
**in case of toxicity is omitted

FIGURE 1 Treatment schedule.
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Outcomes

Duration of treatment was 6 months (one cycle per month)
plus 60 days for response evaluation.

Primary outcome of FIL-BRB was PFS, defined as time
from the treatment beginning to the date of disease progres-
sion, relapse or death from any cause. Patients without any
relapse at the end of the follow-up were censored at their last
assessment date. Minimum follow-up time required for all
patients was 2 years.

Secondary outcomes were overall response rate (ORR),
overall survival (OS) and toxicity.

Response criteria were defined according to WM consen-
sus recommendations of the 6th International Workshop on
wM.*

OS was defined as time from the treatment beginning
to the date of death from any cause. Patients alive at the
time of the final analysis were censored at the date of the
last contact.

Toxicity was defined according to “Common Terminology
Criteria for Adverse Events” (CTCAE), version 4.0 (http://
ctep.cancer.gov/reporting/ctc.html).

To monitoring neurological toxicities at each cycle, pa-
tients had to complete a neuropathy questionnaire (FACT/
GOG-Neurotoxicity Questionnaire, Version 4.0).

BIOLOGICAL STUDY (FIL-BIO-BRB)
Sample requirements

Biological samples were collected on site ad sent to the
reference molecular laboratory (Division of Hematology,
Torino University, Italy) both at baseline and at the end of
therapy. For each time point, 7mL of bone marrow (BM)
aspirate in sodium/citrate tubes and 20mL of peripheral
blood (PB) were collected in Streck BCT tubes.

Genomic DNA (gDNA) was extracted from white blood
cells (WBC) by MaxWell RSC system with blood RSC kit
(Promega), while cfDNA was extracted by Maxwell RSC
with LV ccfDNA kit (Promega), in accordance with the
manufacturer recommendations.

Methods

MYD88"%" was tested by droplet digital polymerase
chain reaction (dd-PCR) in BM, PB and cfDNA samples,
at baseline and at the end of treatment, as previously
reported.’

CXCR4 mutations were tested by a drop-off droplet digi-
tal polymerase chain reaction (ddPCR) assay for CXCR4%*%%
(p.S388) mutation (CXCR4MUT) detection in BM samples
at baseline and at end of treatment, with a sensitivity of
0.001%."° Finally, in order to cover also the CXCR4 muta-
tions outside the most frequent p.S388 locus, targeted next-
generation sequencing (NGS) targeted resequencing was

BRITISH JOURNAL OF HAEMATOLOGY

performed in the same BM samples by Illumina Hiseq 2500
with a median coverage of 2369x in the laboratory of Pavia,
Italy."!

Statistical analysis

This phase II trial was conducted according to a single-
arm design with a primary time-to-event end-point, based
on a non-parametric survival distribution. The interactive
One Arm Nonparametric Survival Sample Size and Power
program (provided by SWOG) was used to calculate the
sample size.

According to literature, the following two hypotheses
were considered: a PFS lower than 50% at 18 months is of
no further interest; and second, a PFS of 65% was clini-
cally meaningful. With an alpha error of 0.10 (one-sided), a
beta error of 0.20, 24 months of follow-up from the last en-
rolled patient, the required sample size was of 38 patients.
An intention-to-treat analysis was conducted, assuming
that there were no patients lost to follow up. Time-to-event
variables were analysed using the Kaplan-Meier method.
Descriptive statistics and their 95% confidence intervals
were used to summarize the activity and the safety end-
points measured as proportions.

RESULTS
Patients and disease characteristics

From October 2014 to November 2017, a total of 38
consecutive eligible patients were enrolled in 18 FIL centres.
Baseline characteristics of patients are listed in Table 1. Most
of the patients were male; median age was 67 years and eight
patients were older than 75. Forty-two per cent of patients
had at least one comorbidity, mostly cardiovascular disease
(21%) or metabolic disorders (16%), such as diabetes. At
baseline, we observed elevated IgM values (median value
42 g/L, range 1.37-99.80) and low haemoglobin level (median
value 9.3g/L, range 7.4-13.2g/L). Moreover, constitutional
symptoms (39%) and symptomatic splenomegaly (24%) were
frequent. The revised ISSWM'? was intermediate (21%), high
(18%) or very high (16%) in about half of patients.

Median time from diagnosis and from first therapy was
62.4 (interquartile range 40.8; 90.6) and 40.8 (interquartile
range 28.3; 61.3) months respectively. First-line therapies
were mainly CRD (21 patients; 55%) and RCVP (7 patients,
18.4%), one patient previously received bortezomib therapy
in the RBD schedule while no patient was previously treated
with bendamustine nor with BTK-i. Three patients received
BRB within 180days of first-line therapy (refractory pa-
tients). The study flowchart is reported in Figure 2. Among
the 38 enrolled patients, six patient discontinued treatment
due to adverse events and two patients for progression dis-
ease. For this reason, 30 of 38 (79%) patients completed all
planned cycles of therapy.
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TABLE 1 Characteristics at baseline of enrolled patients (n=38).

Sex
Female
Male
Age
<65
66-75
>75
Symptomatic disease
Presence of systemic symptoms
Haemoglobin<10g/dL
Platelets <100 x 10"
Presence of symptomatic splenomegaly or bulky disease
Presence of hyperviscosity syndrome
Presence of peripheral neuropathy grade=1
Presence of haemolytic anaemia (warm ATHA)
Presence of immune complex vasculitis
Comorbidity
At least one
Cardiovascular disease
Metabolic disease
Pulmonary disease
Neurological disease
Neoplastic disease
Other disease
rIsswm™
Very low/low
Intermediate
High/
Very High

Time from diagnosis (months)—[median; interquartile range]

No. %
10 26.3
28 73.7
18 474
12 31.6
8 21.1
15 39.5
27 71.1
6 15.8
9 23.7
11 28.9
4 10.5
3 7.9
3 7.9
16 42.1
8 21.1
6 15.8
2 5.3
2 53
1 2.6
11 28.9
17 44.7
8 21.1
7 18.4
6 15.8
5.0 0.9-47

Outcomes
Primary end-point

At 18, 24 and 30 months, PFS was 84.2% (95% CI 68.2%—
92.6%), 81.5% (95%CI 65.1-90.7) and 78.8% (95%CI 62.0—
88.8) respectively (Figure 3). During follow-up, we observed
15 PES events (12 progressions/relapses and five deaths, two
of them after relapse and/or progression). Three patients
experienced disease progression after 36months from
the beginning of therapy. The median follow-up time was
39.26 months (95%CI 36.37-43.46).

Secondary end-point

The ORR was 84.6% (95% CI 65.7; 92.3%), including 4
(10.5%) complete remission (CR), 15 (39.5%) very good

partial remission (VGPR), 12 (31.6%) partial remission (PR),
1 (3%) minimal response (MR) and 1 (3%) stable disease
(SD), according to IWWM response criteria.

At 18 months, the OS was 92.1% (95%CI 77.5%-97.4%)
and no deaths were observed between 18 and 36 months
(Figure 4). During follow-up, we observed five deaths (2 due
to infections, 1 due to metastatic lung cancer, 1 due to cere-
brovascular accident during the fifth cycle and 1 due to pul-
monary embolism during the third month of follow-up) of
which two occurred after 36 months from the beginning of
therapy, at 44 and 54 months respectively.

Toxicity
Nineteen patients (50%) experienced grade 3-4 hae-

matological toxicity, mainly neutropenia (14 pts) or
thrombocytopenia (5 pts). All patients with grade 3-4
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38 patients were enrolled and
started treatment
(October 2014 - November 2017)
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[ 1 patient discontinued treatment during the 3rd cycle
| due to AE (Grade 3 Neutropenia)

37 patients started the 4th cycle

| 3 patient discontinued treatment during the 4th cycle:
- 2 due to AE (Grade 3 Lypotemia, Grade 4 Anemia)
‘ - 1 due to the progression

34 patients started the 5th cycle

4 patient discontinued treatment during the 5th cycle:
- 3 due to AE (Grade 3 Respiratory/thoracic and
mediastinal disorders, Grade 4 Trombocytopenia,
Grade 3 Thrombocytopenia)

- 1 due to the progression

30 patients started the 5th cycle

FIGURE 2  Study flowchart.
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FIGURE 3 Progression-free survival.

thrombocytopenia interrupted treatment due to this tox-
icity; instead, no patient discontinued due to neutrope-
nia and the incidence of infections was low, probably due
to mandatory prophylaxis (infections rate <10%, mainly
grade 1-2). Twelve patients (31.6%) developed grade 3-4
extra-haematological toxicity of which only one cutaneous
toxicity related to bendamustine. Instead, grade 1-2 tox-
icity was mainly extra-haematological with gastrointesti-
nal disorder or neuropathy (neuropathy rate about 10%)

1.00 —:‘—|
0.80+ S

0.60

0.40

Overall survival

0.20

0.00

T T T T — T T ——
0 3 6 9 12 15 18 21 24 27 30 33 3
Time from beginning of therapy (months)

Number at risk
38 37 36 35 34 30 25

95% CI

Survivor function

FIGURE 4 Overall survival.

and required bortezomib dose reduction in four patients
but did not result in treatment interruption. Interestingly,
among the four patients who presented with neuropathy
at the start of therapy, none developed clinical worsening,
valuated by neuropathy questionnaire, during treatment
with bortezomib. Moreover, the only patient who had pre-
viously been treated with bortezomib did not present neu-
ropathy at the screening and did not develop neurological
toxicity during therapy. Toxicities are listed in Table 2.
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Molecular analysis

Mutational data were available for 21 patients: All patients
scored MYD88"%°°F mutated in BM, 18/19 (95%) in cfDNA
and only 18/21 (86%) in PB (p=0.220; Table 3). Of note, the
median mutational level of PB samples was more than 1
log lower compared to BM while MYD88"*%*" levels across
cfDNA and BM were superimposable, with a median
MYD88"*%" quantification of 7, 1E-02 (range: 1E-03-8, 7E-
01) in BM, 3, 8E-02 (range: 1, 4E-03-9, 4E-01) in cfDNA and
8, 9E-04 (range: 3, 6E-04-8, 7E-01) in PB.

In those patients with paired samples at diagnosis and
post therapy, MRD negativity rates after treatment differed
across the investigated tissues: In detail, 5/17 (29%) patient
were negative in BM, 6/14 (43%) in plasma and 12/16 (75%)
in PB (p=0.028). The quantitative evaluation of MRD-
positive cases showed a decrease of about 1 log, compared
to baseline. In detail, 12/17 (71%) BM-positive samples

showed a median of 3, 9E-03 (range 3, 5E-04-1, 3E-02) and
8/14 (57%) positive cfDNA a median of 4, 7E-03 (range: 4,
2E-04-1, 80E-02). The only 4/16 (25%) PB samples positive
after therapy showed a median of 5, 5E-04 (range: 3, 7E-
04-4, 6E-03).

CXCR4 mutation at locus p.S338 was detected by ddPCR
in BM of one patient (1/21) both at baseline (with an AF of
22%) and after treatment (with an AF of 0.5%).

Furthermore, ddPCR results were compared with NGS
in 21 BM samples at baseline showing a level of agreement
of 71% between the two techniques. Fifteen patients were
concordantly MYD88"*%", while six cases ddPCR-MUT/
NGS-WT were characterized by low mutational levels by
ddPCR (median 2E-03).

CXCR4 mutations were detected by NGS in two BM sam-
ples: one concordant with ddPCR, while the second ddPCR
WT case was characterized by a CXCR4 mutation outside the
p- S338X locus (p. E343fs).

TABLE 2 Haematological and extra-haematological toxicity.

Any grade toxicity Severe toxicity (grade >3)

N tox N pat % N tox N pat %
Anaemia 5 5 13.16 2 2 5.26
Leucopenia 9 3 7.89 6 1 2.63
Neutropenia 69 19 50 54 17 44.74
Thrombocytopenia 27 8 21.05 13 5 13.16
Febrile neutropenia 0 0 0 0 0 0
Any haematological toxicity 110 23 60.53 75 19 50.00
Cardiac disorders 0 0 0 0 0 0
Congenital/familial/genetic disorders 0 0 0 0 0 0
Ear and labyrinth disorders 3 2 5.26 0 0 0.00
Eye disorders 1 1 2.63 0 0 0.00
Endocrine disorders 0 0 0 0 0 0
Gastrointestinal disorders 18 13 34.21 2 2 5.26
General disorders and administration site conditions 24 11 28.95 0 0 0.00
Hepatobiliary disorders 5 1 2.63 0 0 0.00
Immune system disorders 4 3 7.89 0 0 0.00
Infections and infestations 6 5 13.16 1 1 2.63
Metabolism and nutrition disorders 3 2 5.26 0 0 0.00
Musculoskeletal and connective tissue disorders 2 2 5.26 0 0 0.00
Neoplasms benign/malignant/unspecified (incl. cysts and polyps) 1 1 2.63 1 1 2.63
Nervous system disorders 10 6 15.79 2 1 2.63
Renal and urinary disorders 5 3 7.89 1 1 2.63
Reproductive system and breast disorders 3 3 7.89 1 1 2.63
Respiratory/thoracic and mediastinal disorders 10 9 23.68 5 5 13.16
Skin and subcutaneous tissue disorders 9 6 15.79 2 2 5.26
Surgical and medical procedures 4 1 2.63 2 1 2.63
Vascular disorders 1 1 2.63 1 1 2.63
Other (specify) 10 7 18.42 1 1 2.63
Any extra-haematological toxicity 119 29 18.42 19 12 31.58

Note: Bold values are descriptive data that has no statistical significance.
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TABLE 3 Mutational status at baseline and at the end of therapy (n=21).
Baseline End of therapy
Mutations Mutations
N of samples N % N of samples N %
MYD88 Bone marrow aspirate 19 19 100 17 12 71
Peripheral blood 21 18 86 16 4 25
Plasma 19 18 95 14 8 57
CXCR4 Bone marrow aspirate 19 1 5 7 1 14
DISCUSSION of patients respectively. These data are similar with those ob-

In 2024, the treatment approaches in patients with RR-WM
patients include a wide range of approaches. As recommended
by consensus panel 2 (CP2) of the 11th International Workshop
on WM (IWWM-11),? chemoimmunotherapy (CIT) and/or a
BTKi strategies are important options and they must be se-
lected based on biological age, co-morbidities, fitness, previ-
ous therapy, nature of relapse, disease phenotype and WM or
therapy-related complications, patient preferences and hae-
matopoietic reserve. Moreover, mutational status (MYDS8,
CXCR4) may influence the efficacy of some specific therapies
(i.e. cBTKi) and should be evaluated in RR-WM patients.

CIT such as dexamethasone, rituximab and cyclophos-
phamide (DRC); bendamustine plus rituximab (BR); or bor-
tezomib dexamethasone and rituximab (BDR); or BTK-i is
valuable options for primary therapy in patients with symp-
tomatic WM and can also be used in the management of RR
disease. Nonetheless, there is no consensus on which treat-
ment regimen provides the best safety and efficacy profile
due to the lack of prospective randomized studies comparing
these regimens. Importantly, there is no specific recommen-
dation for fixed duration regimens (CIT) versus indefinite
duration regimens (BTK-i). For patients with remissions
lasting less than 12months or who show progressive dis-
ease/resistance to a first-line regimen, second-line treatment
must be switched to different drugs.

In this multicentre prospective phase II study, we investi-
gated the efficacy and safety of the BRB regimen in patients
with RR-WM. The current study is the first report on the use
of combination of BRB in these patients.

Bortezomib has been shown to have high activity in the
management of RR-WM, with response rates ranging from
81% to 96%.>”" In our study, in a setting of RR patients, we
observed an ORR of 85%, with almost 50% of patients obtain-
ing atleast VGPR. These results were similar to those obtained
in untreated patients with combination of bortezomib, ritux-
imab and dexamethasone (BDR) (ORR of 85%)"* or in RR-
WM patients treated with BTKi (zanubrutinib; ORR 88%)."°

Recently, Buske et al.'® enrolled 202 patients to randomly
receive DRC versus bortezomib-DRC (B-DRC). After a me-
dian follow-up of 27.5 months, the estimated 24-month PFS
was 80.6% for B-DRC and 72.8% for DRC (p=0.32). At the
end of treatment, B-DRC and DRC induced major responses
in 80.6% versus 69.9% and a CR/VGPR in 17.2% versus 9.6%

tained with BRB.

In addition, De Tute et al."” had recently demonstrated
that combination with cyclophosphamide, rituximab and
bortezomib (BRC) is a tolerable and highly efficacious regi-
men for treatment-naive WM patients, with 5-year PFS rate
of 65.5% (95%CI:48.8-77.9); these data are also similar to
those of our study even if it includes RR patients.

A major concern with bortezomib treatment was a high
rate of grade >3 peripheral neuropathy observed when borte-
zomib was given intravenously twice a week. Treon reported
neurotoxicity in 7 (30%) of 23 patients treated with BDR
regimen'%; in B-DRC grade >3, adverse events occurred in
49.5% of patients and peripheral sensory neuropathy grade 3
occurred in two patients treated with B-DRC.'®

In our study, by using subcutaneous weekly bortezomib,
neurological toxicity rate was low, mainly of grade 1-2, and
did not require treatment interruption.

In elderly patients with RR WM (median two prior lines
of therapy), rituximab plus bendamustine (BR) determined
l1-year and 3-year PFS of approximately 80% and 60% re-
spectively.® With BR, prolonged myelosuppression was more
common in patients who previously had received fludara-
bine or cladribine.”® The rate of secondary neoplasm was
lower than in previous study with fludarabine.*

In our study, we confirmed the high efficacy of BRB, with
a 30-month PFS rate of 79% (95%CI 62-89) and an OS of 92%
(95%CI 77%-97%). These data are similar to those obtained
with BDR in untreated patients (median PFS of 42 months
and 3-year OS of 81%)'® and to those obtained with BR in
RR WM (1-year PFS of 80%)° or with BTKi (median PFS at
3years of 81% and 3-year OS of 85% with zanubrutinib)."

The ORR was 82%, including almost 50% of patients ob-
taining a VGPR or CR. Moreover, the depth of response im-
proved during follow-up in four patients (10%). These data
are similar to those obtained with purine analogues in first
line."

Moreover, the combination of bendamustine with rit-
uximab and bortezomib was associated with a low extra-
haematological toxicity and has the advantage of being a
fixed duration therapy. Another benefit of bortezomib ther-
apy is that it overcomes the negative prognostic impact of
CXCR4 mutations®’; in our study, only two patients carried
a CXCR4 mutation and, as expected, this did not impact
outcome.
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On the other hand, BTK-i certainly showed a high re-
sponse rates in both treatment-naive and RR WM*"*;
however, in patients at risk for bleeding or cardiac compli-
cations, they may be poorly tolerated. In our study, despite
42% of patients had at least one comorbidity, mostly cardio-
vascular disease or metabolic disorders, the rate of extra-
haematological toxicity was low (only one patient developed
a cerebrovascular accident during the fifth cycle). For this
reason, BRB seems to be safe even in patients with multiple
comorbidities (including cardiological ones).

Moreover, during a long follow-up, BTK-i discontinua-
tion rates for toxicity were about 15%”* leading a 5-year PFS
rate for all patients of 54%.”* Therefore, in the RR therapeu-
tic scenario, there might be still place for alternative high-
effective, well-tolerated and fixed duration regimens such as
BRB.

Nonetheless, we recognize the limitations of our study:
First, the small number of patients and the long period of
enrolment time due to the fact that BR had become usual
first-line therapy and BTK-I could be used in clinical prac-
tice. Another limitation for our study is that ddPCR for
biological study was standardized only after the study had
started; thus, biological analysis was not performed in all
patients. However, biological data offer interesting insights:
Mutational data for MYD88 and CXCR4 mutations collected
from 21 patients at baseline pointed out a good concordance
between BM and cfDNA, moreover confirmed the risk of
false-negative results when only PB of rituximab pretreated
patients is analysed.’

We observed a deep MRD shrinkage after BRB, leading to
a considerable rate of MRD negativity (ranging from 29% in
BM to 75% in PB). Even if molecular remission was recently
demonstrated as an independent PFS predictor in a retro-
spective series of WM patients,'" as the current median fol-
low-up (30 months) of our prospective evaluable series is still
limited for an indolent disease, no statistically significant
impact of MRD on clinical outcome was registered, so far.

In conclusion, the BRB regimen with bortezomib, ritux-
imab and bendamustine provides a low-cost, fixed duration
and efficient treatment with an acceptable and easily man-
ageable toxicity in patients with pretreated WM, inducing
high rates of clinical and MRD responses, along with re-
markable PFS and OS rates and, thus, might be considered
as an additional treatment option for patients with RR-WM.
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