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In Waldenstrém macroglobulinemia (WM), the treatment scenario includes a wide range of
approaches, including monoclonal antibodies, alkylating agents, proteasome inhibitors, and Bruton
tyrosine kinase inhibitors (BTKi). Although long progression-free survival (PFS) is common after first-
line therapy, most patients eventually require second-line therapy.'™

Symptomatic patients with relapsed WM treated with standard rituximab plus chemotherapy generally
show an 18-month PFS of ~50%.*° Paludo et al described 44 previously treated patients receiving
BR (bendamustine-rituximab), who achieved an overall response rate (ORR) of 95% and a median PFS
of 58 months, showing superior efficacy compared with DRC (dexamethasone-rituximab-cyclophos-
phamide).6 Rituximab-based combinations, such as BR or rituximab plus bortezomib, have also
demonstrated good activity with acceptable toxicity, mainly neutropenia for BR and neuropathy for
bortezomib.”'® BTKi have recently become standard in relapsed WM, with PFS rates of 69.7% for
ibrutinib and 78.3% for zanubrutinib at 42 months'' and 52% for acalabrutinib at 63 months.'?
However, in the setting of patients with relapsed WM, chemotherapy and/or immunotherapy (CIT; non-
BTKi therapy) has been substantially substituted by BTKi. Previous trials have investigated the efficacy
and safety of BTKi in second-line without a direct comparison to non-BTKi therapy.'®'®

We conducted a retrospective, multicenter analysis comparing BTKi with CIT as second-line therapy in
relapsed WM. The primary end points were ORR, which reflect the best overall response achieved in
the treatment, PFS, and overall survival (OS), assessed according to the simplified 6th International
Workshop on WM response criteria, which use immunoglobulin M levels alone to categorize
responses as very good partial response or less.'® All patients provided informed consent and the
study was conducted per the Declaration of Helsinki.

Our data set consisted of all patients with WM consecutively diagnosed with relapsed WM and treated
between 2008 and 2022 in 15 clinical centers affiliated to the Fondazione ltaliana Linfomi. Patients
were retrospectively identified through institutional databases, and the choice of treatment was at the
discretion of the treating physician, according to patient comorbidities, and clinical practice at the time.
The statistical analyses were conducted on 2 different treatment groups: ibrutinib (zanubrutinib not
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Table 1. Patient characteristics of the ibrutinib arm and non-BTKi arm

Non-BTKi treatments (BR + DRC +

Ibrutinib (85 patients) bortezomib-based) (70 patients) P value
Age at treatment, median (Q1-Q3), y 75 (64-81) 72 (64-79) 218
Sex, n (%) .566
M 56 (65.9) 43 (61.4)
F 29 (34.1) 27 (38.6)
Hb, median (Q1-Q3), g/dL 10.10 (9.40-11.53) 10.50 (9.35-11.85) .601
Platelets, median (Q1-Q3), x10°/L 210.5 (152.5-305.8) 214.0 (156.0-261.0) .45
Prot tot, median (Q1-Q3), g/dL 8.0 (7.2-8.9) 8.1 (7.2-9.7) .378
IgM, median (Q1-Q3), mg/L 2030 (525-3863) 2835 (1868-4251) .024
IPSSWM, n (%) .719
1 18 (23.4) 18 (28.1)
2 37 (48.0) 31 (48.4)
3 22 (28.6) 15 (23.4)
NA 8 9
MYD88mut, n (%) .695
Negative 6 (10.5) 5 (13.2)
Positive 51 (89.5) 33 (86.8)
NA 28 32
CXCR4mut, n (%) 116
Negative 20 (87.0) 7 (63.6)
Positive 3(13.0) 4 (36.4)
NA 62 73
CrCl, median (Q1-Q8), mL/min 67.50 (52.25-80.00) 68.00 (57.50-90.00) .321
CrCl <70 mL/min, n (%) .677
No 37 (45.1) 33 (48.5)
Yes 45 (54.9) 35 (51.5)
NA 3 2
CrCl <50 mL/min .057
No 64 (78.0) 61 (89.7)
Yes 18 (22.0) 7 (10.3)
NA 3 6
CIRS >6, n (%) .683
No 60 (73.2) 47 (70.1)
Yes 22 (26.8) 20 (29.9)
NA 3 3
Cardiac comorbidity, n (%) .726
No 79 (92.9) 64 (91.4)
Yes 6 (7.1) 6 (8.6)
Respiratory comorbidity, n (%) .678
No 83 (97.7) 69 (98.6)
Yes 2 (2.3) 1(1.4)

CIRS, cumulative illness raring scale; CrCl, creatinine clearance; DRC, dexamethasone-rituximab-cyclophosphamide; F, female; Hb, hemoglobin; IgM, immunoglobulin M; IPSSWM,
International Prognostic Scoring System for Waldenstrom Macroglobulinemia; M, male; NA, not available; Prot tot, total proteins.
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available at that time) vs non-BTKi (BR, DRC, and bortezomib-
based regimens). PFS, time to next treatment (TTNT), and OS
were defined as the time from initiation of second-line treatment to

a new progression of the disease, death, or end of follow-up;
to first date of third-line treatment, death, or end of follow-up;
and to death or censored at the end of follow-up, respectively.
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Figure 1. Outcomes of ibrutinib vs non-BTKi therapy patients. (A) PFS of ibrutinib compared with non-BTKi therapy. (B) PFS of ibrutinib compared with the 3 curves of the
different non-BTKi therapy. (C) TTNT of ibrutinib compared with non-BTKi therapy. (D) TTNT of ibrutinib compared with the 3 curves of the different non-BTKi therapy.

For outcomes analysis, patients who received as second-line
therapy the same chemotherapy received as first-line were
excluded from analysis (2 patients for DRC and 1 for bortezomib).

We included 155 patients with relapsed WM: 85 treated with
ibrutinib and 70 with non-BTKi therapy (34 BR, 21 DRC, and 15
bortezomib-based regimens). Patient characteristics are summa-
rized in Table 1 and supplemental Table 1. The 2 cohorts, ibrutinib
and non-BTKi therapy, showed similar baseline clinical character-
istics, prognostic factors including mutational status of MYD88
and CXCR4, comorbidities, and interval times of retreatment
between first- and second-line treatment (34 vs 30 months;
P = .83). Median follow-up was 48 months (quartile 1 [Q1]-Q3,
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26-72) for the entire cohort, 34 months for ibrutinib, and
75 months for non-BTKi therapy. The median number of cycles
administered was 6 for BR, 6 for DRC, and 6 for bortezomib-based
therapy. Treatment modifications were reported in 34.1% of ibru-
tinib vs 31.4% of non-BTKi therapy patients (P = .72). Dose
reductions occurred in 17.6% vs 11.4%, respectively (P=.28). In
the non-BTKi therapy group, 25.7% had a cycle reduction. Treat-
ment modifications occurred in 11 of 34 BR patients (32.4%; 7
cycle reduction, 2 dose reduction, and 2 both), 9 of 21 DRC
patients (42.9%; 6 cycle reduction, 1 dose reduction, and 2 both),
and 2/15 bortezomib-based patients (13.3%; 1 cycle reduction
and 1 dose reduction). In the ibrutinib group, dose reductions
occurred in 17.6%, temporary interruptions occurred in 10.6%,
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and permanent discontinuation in 22.4%. The main reason for
treatment modifications was nonhematologic toxicity (79.3% in the
ibrutinib group and 50% in the CIT group).

ORR was 84.7% in the ibrutinib group vs 74.6% in non-BTKi
therapy (P = .12). In the ibrutinib group median duration of
response was not yet reached; at 4 years, 68% of responding
patients were still in response, whereas in the non-BTKi group, the
corresponding value at 4 years was 50%, and the median duration
of response was 45.0 months (95% confidence interval, 29.6-
60.5; P < .001). Four-year PFS was significantly longer with
ibrutinib (59.7% vs 42.9%; P = .010; Figure 1A), with a median
PFS not reached for ibrutinib and 41.6 months (95% confidence
interval, 34.3-48.9) for non-BTK therapy. Four-year TTNT was
55.8% vs 48.4% (P=.11; Figure 1C), and 4-year OS was 78% in
both groups (P = .64). ORR did not differ, independently from
treatment modifications or toxicities. Among non-BTKi therapy
subgroups, median ages were similar (BR, 70 years; DRC, 75
years; bortezomib-based, 68 years; P=.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 with
all non-BTKi therapy regimens combined, both in term of PFS
(P=.012) and TTNT (P = .029; Figure 1B,D). When comparing
ibrutinib to each of the 3 non-BTKi therapy groups, different ORRs
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 borte-
zomib). Four-year PFS of ibrutinib (59.7%) was significantly
superior to 4-year PFS of DRC (22.7%; P<.001) but not to that of
BR (48.8%; P =.11) and of bortezomib based (57.9%; P = .21).
For TTNT and OS, differences were generally nonsignificant,
except for ibrutinib vs DRC (OS, P = .039; TTNT, P =.004). No
differences were noted in the 2 subgroups of ibrutinib patients
who were treated with BR or DRC as first-line therapy in terms of
PFS, TTNT, OS, ORR, and withdrawal or dose reduction due to
toxicity.

In the end excluding 11 MYD88 wild-type patients, the ORR was
84.8% in the ibrutinib group vs 72.6% in non-BTKi therapy
(P = .075). The 4-year PFS was significantly longer with ibrutinib
(58.8% vs 41.1%; P = .011), no differences were observed for
TTNT and OS.

Multivariable analysis found choice of the treatment of non-BTKi
therapy vs ibrutinib hazard ratio (HR; HR, 2.77) and increased (2-
microglobulin (HR, 1.20) as significant variables that unfavorably
impact on PFS; choice of the treatment of non-BTKi therapy vs
ibrutinib (HR, 1.87), older age (HR = 1.06), and male gender (HR,
2.57) on TTNT; and older age (HR, 1.12) and male sex (HR, 1.91)
on OS.

This retrospective real-life study showed advantages of ibrutinib vs
non-BTKi therapy in terms of PFS and TTNT, but not in terms of
OS, except for DRC group, for which the ibrutinib advantage was
statistically significant.

Our study highlights that ibrutinib achieves a higher ORR (84.7%)
and significantly superior 4-year PFS (59.7%) compared to non-
BTKi therapy overall (42.9%, P = .010), with the most
pronounced benefit seen over DRC. Ibrutinib and BR were com-
parable, largely driven by the inferior outcome of patients who
were administered DRC in non-BTKi group. No significant OS
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differences were observed, except for a modest advantage of
ibrutinib over DRC. Although follow-up differed between cohorts,
with longer observation in the non-BTKi group, the 4-year out-
comes align with the median follow-up of the entire series, allowing
a robust comparison.

Overall, our findings support the growing role of BTKi as a
preferred option in the relapsed setting, although BR remains a
competitive alternative considering the sequencing and the
limited other agents available. This study, despite limitations
related to its retrospective design and small sample size, rein-
forces the need for individualized treatment strategies in
relapsed/refractory WM.
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