Seminars in Hematology 60 (2023) 80-89

Contents lists available at ScienceDirect

smm="Hematology

Seminars in Hematology

journal homepage: www.elsevier.com/locate/seminhematol

Report of consensus panel 2 from the 11th international workshop on  m
Waldenstrom’s macroglobulinemia on the management of relapsed or | %
refractory WM patients

S D'Sa®*, JV MatousP, R Advani¢, C Buske¢, J] Castillo¢, M Gatt’, P Kapoorg, M] Kersten", V Leblond’,
M Leiba/, ML Palomba¥, ] Paludo®, L Qiu!, S Sarosiek€, M Shadman™, D Talaulikar”, CS Tam?©,

A Tedeschi?, SK Thomas?9, I Tohidi-Esfahani’, ] Trotman’, M Varettoni®, JMI Vos" R Garcia-Sanz|,

J San-Miguel ", MA Dimopoulos", SP Treon®, E Kastritis"

3UCLH Centre for Waldenstrom Macroglobulinaemia and Related Conditions, University College London Hospitals NHS Foundation Trust, London, UK

b Colorado Blood Cancer Institute, Sarah Cannon Research Institute, Denver, CO

¢ Stanford University Medical Center, Stanford, CA

d University Hospital Ulm, Ulm, Germany

¢ Dana Farber Cancer Institute, Harvard Medical School, Boston, MA

fHadassah University Medical Center, Jerusalem, Israel

& Mayo Clinic, Rochester, MN, USA

h Amsterdam UMC, University of Amsterdam, Department of Hematology, Cancer Center Amsterdam/LYMMCARE, Amsterdam, Netherlands

I Groupe Hospitalier Pitié-Salpétriére, Sorbonne University, Paris, France

i Assuta Ashdod University Hospital; Faculty of Health Science, Ben-Gurion University of the Negev, Negev, Israel Memorial Sloan Kettering Cancer Center, New York, NY
k Memorial Sloan Kettering Cancer Center, New York NY US

! National Clinical Medical Research Center for Blood Diseases, Institute of Hematology and Blood Diseases Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Tianjin, China

™ Fred Hutchinson Cancer Center

"ANU College of Health and Medicine, Canberra, Australia

0 Alfred Health, Monash University, Melbourne, Australia

PA. O. Ospedale Niguarda Ca’ Granda, Milan, Italy

4 University of Texas, MD Anderson Cancer Center, Houston TX USA

' Concord Repatriation General Hospital, University of Sydney, Sydney, Australia

s Division of Hematology, Fondazione iRCCS Policlinico, San Matteo, Italy

tHematology Department, University Hospital of Salamanca, Research Biomedical Institute of Salamanca, CIBERONC and Center for Cancer Research-IBMCC (University of
Salamanca-CSIC), Salamanca, Spain

U Clinica Universidad de Navarra, Centro de Investigacion Médica Aplicada, Instituto de Investigacion Sanitaria de Navarra, Centro de Investigacién Biomédica en Red
Cdncer, Pamplona, Spain

Vv Department of Clinical Therapeutics, National and Kapodistrian University of Athens, Athens, Greece

ARTICLE INFO ABSTRACT

Keywords: The consensus panel 2 (CP2) of the 11th International Workshop on Waldenstrom’s macroglobulinemia
Waldenstrom macroglobulinemia (IWWM-11) has reviewed and incorporated current data to update the recommendations for treatment
g?i“;‘gg;ﬁsiomempy approaches in patients with relapsed or refractory WM (RRWM). The key recommendations from IWWM-
MYDSS 11 CP2 include: (1) Chemoimmunotherapy (CIT) and/or a covalent Bruton tyrosine kinase (cBTKi) strate-
CXCR4 gies are important options; their use should reflect the prior upfront strategy and are subject to their
TP53 availability. (2) In selecting treatment, biological age, co-morbidities and fitness are important; nature of

relapse, disease phenotype and WM-related complications, patient preferences and hematopoietic reserve
are also critical factors while the composition of the BM disease and mutational status (MYD88, CXCR4,
TP53) should also be noted. (3) The trigger for initiating treatment in RRWM should utilize knowledge of
patients’ prior disease characteristics to avoid unnecessary delays. (4) Risk factors for cBTKi related tox-
icities (cardiovascular dysfunction, bleeding risk and concurrent medication) should be addressed when
choosing cBTKi. Mutational status (MYD88, CXCR4) may influence the ¢BTKi efficacy, and the role of TP53
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disruptions requires further study) in the event of ¢BTKi failure dose intensity could be up titrated sub-
ject to toxicities. Options after BTKi failure include CIT with a non-cross-reactive regimen to one previ-
ously used CIT, addition of anti-CD20 antibody to BTKi, switching to a newer ¢BTKi or non-covalent BTKi,
proteasome inhibitors, BCL-2 inhibitors, and new anti-CD20 combinations are additional options. Clinical
trial participation should be encouraged for all patients with RRWM.

© 2023 Elsevier Inc. All rights reserved.

Introduction

At the 11th International Workshop on Waldenstréom’s macro-
globulinemia (IWWM-11) held in Madrid in 2022, 7 consensus
panels were convened to address current challenges in diagnosis
and management. Consensus panel 2 (CP2) was appointed to for-
mulate a roadmap for managing patients with relapsed or refrac-
tory WM (RRWM). The need to update previous recommendations
comes from newly available data since the last recommendations
from the 10th IWWM in New York, USA (October 2018) [1]. Sev-
eral phase 2 and some phase 3 studies have provided new data
and treatment options that could positively influence the manage-
ment of treatment-naive (TN) and RRWM.

Covalent BTKi

Updates on the efficacy of the first-generation covalent Bru-
ton tyrosine kinase inhibitor (cBTKi) ibrutinib have confirmed its
long-term efficacy with or without rituximab in RRWM, and as
monotherapy in rituximab-refractory patients [2,3]. Longer follow
up from these and other studies in the real-world setting has re-
vealed the challenges associated with BTKi therapy in terms of tox-
icity and as a continuous therapy.

Data on next-generation cBTKi, acalabrutinib and zanubrutinib
in RRWM have expanded and gained traction with longer follow-
up. Acalabrutinib was evaluated in a phase 2 study, which enrolled
106 patients, of which 92 had RRWM [4]. After a median follow-
up of 27.4 months, 93% of these patients achieved a response with
23 (25%) patients discontinuing treatment. Acalabrutinib’s toxicity
profile has nuances relative to ibrutinib, including neutropenia and
infections (grade 3-4 in 16% and in 7% respectively), atrial fibrilla-
tion (AF) (grade 3-4 in one (1%) patient) and bleeding (grade 3-4
in three (3%) patients) and notable headache of limited duration
(21-55% of grade 1-2 severity) [5].

Zanubrutinib was evaluated in a phase 1/2 study in 77 patients
with 24 TN and 53 RRWM patients. At a median follow-up of 36.0
months in the RRWM cohort, major responses were seen in 79.6%,
within a median of 2.8 months; responses improved with continu-
ing therapy with a plateau after 20 months [6]. Among RRWM, 16
discontinued the study drug, 7 for adverse events (AEs) and 7 for
progressive disease (PD). Adverse events of interest included con-
tusion/bruising (all grade 1, in 32.5%), neutropenia (18.2%), major
hemorrhage (3.9%), atrial fibrillation/flutter (in 5.2%, but grade 3 in
1 patient only), and grade 3 diarrhea (2.6%).

In the phase 3 randomized ASPEN study, zanubrutinib was
compared to ibrutinib in patients with TNWM or RRWM [7]. All
patients had MYD88L265P disease. Notably, the study’s primary end
point of the study was the attainment of very good partial re-
sponse (VGPR) and complete response (CR). Among 199 treated pa-
tients, 164 had RRWM and 81 received Ibrutinib and 83 zanubru-
tinib. VGPR rate was 28% for those receiving zanubrutinib, and 19%
for those receiving ibrutinib; there were no CRs in either arm. In
the RRWM group, VGPR rate was 29% for zanubrutinib and 20%
for ibrutinib. The overall response rate (ORR; 94% and 95% for
zanubrutinib and ibrutinib) and major response rate (MRR; 78%
and 81% respectively) were similar in RRWM. At 18 months, 87%

and 86% of the responders were progression-free respectively. An
update of ASPEN with 43-month follow-up was presented in the
IWWM-11. At 44.4 months, the VGPR rate had increased to 36.3 %
vs 25.3 % (for zanubrutinib vs ibrutinib respectively, in the whole
population), also with a shorter median time to VGPR (6.7 vs 16.6
months) and higher event-free rate for the duration of CR+ VGPR
at 24 months (90.6% vs 79.3%). At 42 months, 87.5% vs 85.0 % pa-
tients were alive, and 78.3% vs 69.7% were progression-free and al-
though median PFS or OS have not yet been reached, the hazard
ratios favored zanubrutinib (HR for PFS was 0.63 and for OS was
0.75) though are not statistically significant at this time. Notably,
66% vs 52% of patients remained on treatment. Subgroup analy-
sis showed that patients harboring CXCR4 mutations might benefit
more from zanubrutinib versus ibrutinib (VGPR 21.2% vs 10%, MRR
78.8% vs 65.0%, time to major response 3.4 vs 6.6 months, with
73% vs 49% remaining progression-free at 42 months with an HR
for progression or death of 0.50).

ASPEN revealed potential safety advantages of zanubrutinib
over ibrutinib, which remained consistent over time [8]. Thus,
zanubrutinib-treated patients had lower cumulative incidences
of atrial fibrillation, diarrhea, hypertension, muscle spasms, and
pneumonia, and fewer AEs leading to death, treatment discon-
tinuations, or dose reductions. Exposure-adjusted incidence rates
of atrial fibrillation/flutter and hypertension were lower with
zanubrutinib versus ibrutinib (7.9 % vs 23.5 % and 14.9 % vs
25.5 %, respectively). Neutropenia was more common with
zanubrutinib (any grade, 34.7% vs 20.4%), although infection rates
were similar (grade 3/4 events were 21.8% vs 27.6%).

An additional cohort of the ASPEN study included patients lack-
ing MYD88 mutations or with unknown mutational status [9].
Among 28 patients, 26 had centrally confirmed MYD8SWT and 23
had RRWM. At the initial report after a median follow-up of 18
months, 27% (7/26) MYD88WT patients had achieved a VGPR, 50% a
major response with PFS and OS rates of 68% and 88% respectively.
At 42.9 months of follow-up, reported at IWWM-11, one patient
had achieved CR and major responses increased to 65 %, with PFS
and OS rates at 53.8% and 83.9%, respectively.

A biomarker companion study of ASPEN provided new data re-
garding the efficacy of cBTKi therapy in the context of the genetic
characteristics [10]. The study included next-generation sequencing
(NGS) results from 190 patients with MYD8SMUT (98 on zanubruti-
nib; 92 on ibrutinib) and 20 with MYD88WT (Zanubrutinib only).
CXCR4 mutations were found in 25.7 %, TP53 in 24.8 %, ARIDIA
in 15.2 % and TERT in 9.1 %. Importantly, TP53 mutations were
far more common in previously treated patients. TERT mutations
were detected only in patients with MYDS8SMUT ARIDIA and TP53
mutations were more commonly associated with CXCR4 mutations.
Among MYD8SMUT patients, mutations in CXCR4, TP53, and TERT
were associated with a trend for lower rates of >VGPR or major
responses, longer median time to response and shorter PFS (more
pronounced for TP53 mutations, HR, 2.15; P=0.011).

There were also differences between ibrutinib and zanubruti-
nib: patients with MYD88MUT and CXCR4NS treated with ibrutinib
showed lower VGPR (15.4 % vs 30.6 %), MRR (53.8 % vs 84.7 %) and
42-month PFS rate (43.5 % vs 571 %, P=0.017) than those with
CXCR4WT; in the zanubrutinib arm VGPR rate was also lower (14.3
% vs 44.6%) but MRR (85.7 % vs 83.1 %) and PFS (66.7 % vs 81.3 %,
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P=0.598) were not significantly affected. For the small cohort of
patients with CXCR4FS mutations zanubrutinib (n=19) was associ-
ated with a higher VGPR rate compared to ibrutinib (n=7) (26.3 %
vs 0 %, P=0.06). Patients with TP53MUT treated with ibrutinib had
reduced VGPR (13.6 % vs 30.0 %), MRR (63.6 % vs 85.7 %) and PFS
(57.9 % vs 72.1 %, P=0.027) compared to TP53 wild-type, while in
the zanubrutinib arm no significant differences were seen [(VGPR
[34.6 % vs 37.5 %], MRR [80.8 % vs 81.9 %] and 42-month PFS
[62.0 % vs 84.6 %, P=0.120]); thus, it seemed that in TP53MUT pa-
tients the VGPR was significantly higher for zanubrutinib vs ibru-
tinib (34.6 % vs 13.6 %, P < 0.05). TERT mutations also impacted
treatment outcome in the ASPEN Biomarker Analysis [10]. In both
arms, the presence of the TERT mutation was associated with a
lower MRR. In the zanubrutinib (n=10) vs ibrutinib (n=9) arms
the MRR for TERTMUT was 70% vs 44.4% respectively. By compari-
son, TERTWT patients showed MRR of 83% vs 84.3% respectively. At
42 months, in the TERTMUT groups, PFS was 37.5% vs 74% in the
Zanubrutinib vs Ibrutinib arms [10]. Ongoing follow up in higher
numbers of patients is needed going forwards.

Orelabrutinib is a novel cBTKi [11]. Data were presented in
IWWM-11 from a phase 2 study of orelabrutinib in 66 patients
with RRWM; 83 % were MYD88MUT | CXCR4WT, The major response
rate was 80.9 %, ORR was 89.4 % (21.3 % VGPR, 59.6 % PR, 8.5 %
minor response). Among patients with MYD8SMUT MRR was 84.6
% in CXCR4WT, and 100% in CXCR4MUT but only 25.0 % in MYD8SWT,
Twelve-month duration of response (DoR), PFS and OS were 88.8%,
85.1%, and 93.6%, respectively. The most common grade 3-4 AEs
were neutropenia (8.5%) and thrombocytopenia (6.4 %) and one
death because of hepatitis B reactivation occurred.

Tirabrutinib is another second-generation, highly selective co-
valent BTKi [12]. Updated results of a phase 2 study of tirabru-
tinib monotherapy in WM were presented at IWWM-11. A total
of 27 patients (TN =18; RRWM =9) were included, most of whom
(n=22) had a MYD88MUT | CXCR4WT genotype. MRR was 88.9 % in
RRWM (94.4 % in TN) and median time to MRR was 2.1 months
(1.9 for TN) while the 2-year PFS was 88.9% (vs 94.4% for TN) and
0S was 100%. The most common AEs with tirabrutinib were rash
(44.4 %), neutropenia (30%) and nasopharyngitis (26%), bleeding
(30%) while atrial fibrillation occurred in two patients (7.5%).

Non-covalent BTKi

cBTKi treatment can be limited by progressive intolerance
caused by off-target inhibition of other kinases and the acquisi-
tion of resistance mutations, including BTK®S481 mutations that
may result in disease progression. Pirtobrutinib and nemtabruti-
nib are non-covalent (reversible) BTKi. Compared to cBTKi, they
have similar in vivo efficacy in wild-type BTK and superior effi-
cacy in BTKY481 in xenograft models and in other B-cell malignan-
cies, including in patients with disease resistant to covalent BTK
inhibitors.

Pirtobrutinib was evaluated in the Phase 1/2 BRUIN study which
included RRWM [13]. A subset analysis (n=78) was presented at
ASH in 2022 [14], including 66 RRWM. Of the 61 patients who re-
ceived >1 prior BTKi, 40 (66%) discontinued prior BTKi therapy due
to disease progression. The MRR for the 72 response-evaluable pa-
tients was 68% including 17 VGPRs (24%) and 32 PRs (44%). At a
median response follow-up time of 7.7 months, the median DoR
among the 49 responding patients was not reached. In the subset
of 55 response-evaluable patients who had received >1 prior BTKi,
the MRR was 64% (including 13 VGPRs (24%) and 22 PRs (40%).
In this BTKi-pretreated subset, the median DoR was not reached
(95% CI, 8-NE) and the 6-month estimated DoR rate was 83% (95%
Cl, 60-93). In the subset of 60 response-evaluable patients who
had received chemotherapy and anti-CD20 antibody, the major re-
sponse rate was 68% (95% ClI, 55-80), including 13 VGPRs (22%)

and 28 PRs (47%). In the subset of 44 response-evaluable patients
who had received chemotherapy and anti-CD20 antibody + BTKi,
the major response rate was 64% (95% CI, 48-78), including 9 VG-
PRs (21%) and 19 PRs (43%). In the safety cohort of all pirtobrutinib
treated patients with B-cell malignancies (n=725), the most fre-
quent TEAEs, regardless of attribution, were fatigue (26%, n=191),
diarrhea (22%, n=160), and contusion (19%, n=138). The most fre-
quent Grade >3 TEAE was neutropenia (20%, n=143). Importantly,
low rates of Grade >3 TEAEs of hypertension (3%, n=20), hemor-
rhage (2%, n=16), and atrial fibrillation/flutter (1%, n=7) were ob-
served. Overall, 15 (2%) patients discontinued due to a treatment-
related AE.

The relative efficacy and safety profiles of the various BTKi re-
main under investigation. Some data were presented at IWWM-
11 on the safety and efficacy of zanubrutinib in patients intoler-
ant to ibrutinib (n=57) or acalabrutinib (n=10) and subsequently
published [15]. Most intolerance events (81 [70%] of 115 for ibruti-
nib; 15 [83%] of 18 for acalabrutinib) did not recur with zanubru-
tinib. Of the recurring events, 7 (21%) of 34 ibrutinib intolerance
events and 2 (67%) of 3 acalabrutinib intolerance events recurred
at the same severity with zanubrutinib; 27 (79%) ibrutinib intol-
erance events and 1 (33%) acalabrutinib intolerance event recurred
at a lower severity with zanubrutinib. No events recurred at higher
severity. No grade 4 intolerance events recurred. Table 1 summa-
rizes the potential advantages and disadvantages of the various
BTKi and highlights important caveats.

BCL-2 inhibitors

Venetoclax is a highly selective BCL-2 inhibitor, designed to
counter the pro-survival signaling conferred by overexpression of
BCL2. Following a phase 1 study demonstrating activity [16], a
phase 2 study was performed in RRWM (n=32; 16 had prior BTKi
treatment, all were MYD8SMUT and 17 CXCR4MUT). The response
rates were high (ORR: 84%, MRR: 81%, VGPR: 19%) using fixed du-
ration venetoclax monotherapy [17]. A substantial proportion of
patients, including responders progressed within 12 months after
completing 24-months of therapy. While there has been no expe-
rience with combinations of BTK and BCL2 inhibitors in RRWM, a
phase 2 study evaluated a 2-year combination of venetoclax with
ibrutinib in 45 (of 50 planned) TN patients with WM [18]. Again,
there were high response rates (MRR 93%; VGPR 40%), however,
an unexpectedly high rate of ventricular arrhythmias found in 9%
of the study population prompted premature closure of this study,
and cessation of the treatment in all cases.

Proteasome inhibitors

Since the first-in-class proteasome inhibitor (PI), bortezomib
was shown to have a high overall response rate in RRWM [19],
further studies of bortezomib combinations have confirmed robust
outcomes regarding efficacy [19,20]. Subcutaneous administration
of bortezomib appears to ameliorate the incidence of treatment-
induced peripheral neuropathy [21].

Carfilzomib is a next generation PI which was examined in TN
patients [22] and showed an ORR 87% and MRR 68% but there are
limited further data. In TN patients, the oral PI ixazomib as part
of a triplet with dexamethasone and rituximab showed an ORR
of 96% [23]. A combination of fixed duration ixazomib with intra-
venous then subcutaneous rituximab and dexamethasone was also
investigated in 59 RRWM patients by the HOVON/ECWM groups
and showed an ORR of 71% after 8 cycles of therapy [23]. Treat-
ment delays due to hematological toxicity (n==6), infusion-related
reactions to rituximab (n=2) neurotoxicity (n=5) and other tox-
icities (n=21) were observed in the safety analysis. Ibrutinib in
combination with ixazomib in 21 patients with TN and RRWM was
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Class of therapy
Covalent BTK inhibitors

Potential benefits

Potential drawbacks

Unknowns/ Caveats

Ibrutinib

High ORR and MRR
Rapid responses

e Durable responses

Acalabrutinib

Zarubrutinib (vs
Ibrutinib-ASPEN)

e ORR 93% MRR 78% (n=92 RRWM)

Lower rates of AF than Ibrutinib in CLL

MRR 77 VS 78% VGPR 28 VS 19% [n= 164
RRWM)

VGPR/CR rate of 36 vs 22% in MYD88WT
(Cohort 2; n=23 RRWM)

In CXCR4" mutations cohort [19 vs 7]
zanubrutinib had higher VGPR+CR rate
compared to ibrutinib (26.3% vs 0;
P=0.06)

In TP53MUT patients the VQPR significantly
higher for zanubrutinib vs ibrutinib (34.6%
us. 13.6%, P < 0.05}

Lower rates of AF (8% vs 24%),

Continuous therapy
Ineffective in genuine MYD88WT

e Adverse events due to off-target effects:

cardiac arrhythmias, hypertension,
bleeding, Gl toxicity

Development of Cys481 mutations leading
to resistance

Continuous therapy
Neutropenia rate 16%

o Headache is a notable AE

Continuous therapy

e No CRs

Patients with TERTMYUT had lower VGPR
(111 % vs 27.7 %) and MRR (44.4 % vs 84.3
%) but comparable PFS (74.0 % vs 68.4 %,
P=0.304) vs TERTMUT in the ibrutinib arm
but in the zanubrutinib arm VGPR was
lower (10.0 % vs 39.8 %} and the
significantly reduced PFS [37.5 % vs 83.4 %,
P =0.001).

Neutropenia more frequent (3-2 vs 1S%)
AF/flutter (8%), hypertension (15%) is not
absent

IR superiority in MYD88WT not clear due to
poor sensitivity of molecular methodology
in iNNOVATE

Role of Ibrutinib combinations in
improving efficacy/ enabling fixed duration
remain under investigation

No longer being developed for WM

Resistance mutations are becoming evident

hypertension (15% vs 26%)

Lower rates of discontinuation due to AEs
[9% vs 19%)

AEs leading to discontinuation of ibrutinib
or acalabrutinib may not recur with
zanubrutinib or if they do, the severity is
less than with original BTKi

Orelabrutinib ORR 89.4%, MRR 80.9%, VGPR 59.6% .

(n=66)

Tirabrutinib MRR 88.9% in RRWM (n=9)

AEs include rash, leukopenia,

Grade 3 AEs of neutropenia (8.5%),
thrombocytopenia (6.4%), pneumonia (4%)

e Japan only

nasopharyngitis

Non-covalent BTK inhibitors
Pirtobrutinib o High response rates (MRR: 6S%; CR+VGPR: o
24%) in BRUIN (n=66 RRWM who had
discontinued covalent BTKi due to relapse e
[67%] or intolerance [33%])
o Shows efficacy in MYD88WT, BTK81S,
BTK®“81R mutated patients

Limited follow up

Not currently approved for WM
Most frequent Grade >3 TEAE was
neutropenia (20%)

o Superiority over covalent BTKi remains to
be established

reported at ASH 2022 [24] demonstrating ORR 76%, VGPR 24% and
PR 52% and median time to progression of 26 months. The safety
analysis revealed anemia (81%), fatigue (76%), nausea (67%) and
thrombocytopenia (52%) as the most common AEs. Table 2 sum-
marizes the potential advantages and disadvantages of the various
agents and highlights important caveats.

Consensus panel deliberations

What are the preferable treatments for relapsed or refractory,
symptomatic WM patients?

The preferred treatment for relapsed or refractory (RR) WM de-
pends on the upfront strategy, which in most cases is chemoim-
munotherapy (CIT) and/or a covalent BTKi (cBTKi). Upfront ther-
apy varies in different countries according to local guidelines and
reimbursement arrangements. Clinical trial options should be of-
fered to all patients if available. The duration of response (DoR) to
prior treatment should be considered. Prolonged DoR (>3 years)
following CIT might enable consideration of further CIT with non-
cross-reactive agents. If prior therapy comprised a ¢BTKi only, then
CIT would be a reasonable consideration at relapse. If patients de-
velop RR WM following CIT and ¢BTKi, then other options include

non-covalent BTKi (eg, pirtobrutinib), novel ant-CD20 monoclonal
antibodies, BCL-2 inhibitors (eg, venetoclax) or more intensive CIT
regimens. Younger, fitter patients may be considered suitable for
an autologous stem cell transplant (ASCT) if they have failed both
CIT and cBTKi, especially if clinical trials or other novel agents are
limited. However, patients being considered for ASCT should have
chemosensitive disease [25].

What patient characteristics should guide use of therapy in relapsed
or refractory, symptomatic WM patients?

Biological age, co-morbidities, fitness and accessibility are im-
portant factors in selecting treatment choices. The phenotypic be-
havior of the disease at the outset, including any attendant WM
complications at diagnosis (eg, hyperviscosity syndrome (HVS), ac-
quired clotting factor deficiencies) may recur at relapse and influ-
ence treatment choice.

Patients who have previously experienced HVS may need
plasma exchange if there are risk factors such as IgM>40 g/L
and/or presence of a cryoglobulin. Incorporating anti-CD20 therapy
may need to be deferred until chemotherapy effect has been estab-
lished and the IgM level is <40g/L.
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Table 2
Other targeted therapies: potential benefits and drawbacks.

Potential benefits
BCL-2 inhibitors

Potential drawbacks

Unknowns/Caveats

Venetoclax

Phase 2 study with 24-month
fixed-duration therapy: ORR 84% MRR 81%
VGPR 19% (n=32, 16 previous BTKI, all
MYD88MUT, 17 CXCR4MUT)

e No CRs

o Significant progression within 6 months of
completing 24 months- suggesting
continuous therapy required

Phase 2 study of fixed-duration venetoclax

o Potential for combination of (other)
BCL-2 inhibitors with (other) BTKi:
studies on hold

with ibrutinib: (n=45 TN patients) closed
prematurely due to unexpected fatal
ventricular tachycardias

Proteasome inhibitors
Bortezomib ORR 80%, PR 60% using monotherapy

(RRWM)

MRR 53%

Real world data of Bortezomib-containing
therapy (n=32 RRWM): ORR 88%, median
TTNT 66 months. Neuropathy Grade 1-2 in
24%; no treatment cessation due to AEs.
Major responses comparable in
BTKi-failures vs no BTKi

Carfilzomib

CaRD is a study in TN patients (n-33): ORR
87%, MRR 68%

Ixazomib

Rituximab + Dexamethasone (n=59
RRWM): ORR 71%, VGPR 14%, PR 37%
Phase 2 study of combination of ibrutinib
with ixazomib (n=21 TN and RRWM):
VGPR 24% PR 52%

Limited data outside of trials

Monotherapy study: Treatment emergent e Unclear where bortezomib fits in
neuropathy (30%) (grade 2: n=1, grade 3:

CyBorD regimen (n=11 RRWM): ORR 93%, n=2]

CyBordD study: Grade 3-4toxicities

requiring dose changes/delajys included

neuropathy (26%), cytopenia (20%), and

bacteraemia (7%).

o Potential for cardiopulmonary toxicity

Fixed-duration Ixazomib + SC flat dose o Hovon study: hematological toxicity
(n=6), infusion-related reactions to
rituximab (n=2) neurotoxicity (n=5) and
other toxicities (n=21)

The safety analysis of the combination
study: anaemia (81%), fatigue (76%), nausea

(67%) and thrombocytopenia (52%) were
the most common AEs.

Patient preference is important and is aided by a detailed expla-
nation of the differences between limited duration options (CIT) vs
long-term continuous therapies (BTKi). The nature of relapse (rapid
vs more gradual vs high-grade transformation) will influence the
treatment choice, as will the level of hematopoietic reserve; lim-
ited reserve due to high BM disease burden will need caution with
doses of CIT. The composition of the BM disease (lymphoid |/ plas-
macytic balance) should be noted. If there is a minor response or
worse, and the bone marrow burden is dominated by plasma cells,
there may be a rationale for selecting proteasome inhibitors ahead
of BTKi. The pre-existence or development of special clinical situ-
ations (eg, peripheral neuropathy, BNS, cryoglobulinemia, AL amy-
loidosis) should be identified and influence treatment accordingly.

Should criteria for initiating treatment be applied to newly diagnosed
WM also be used in relapsed WM?

The criteria for initiating treatment are similar at presenta-
tion and relapse. Still, knowledge of the patient’s past presentation
should be employed to avoid unnecessary delays in treatment initi-
ation at relapse. Previous toxicities (emesis, cytopenias, infections)
and newly acquired co-morbidities should be mitigated using ac-
tive pharmacological strategies, cross-specialty input and support-
ive measures.

As in the TN setting, the presence of functional iron deficiency
could be mitigated by administration of intravenous iron; if this
corrects the anemia and improves well-being, the urgency to com-
mence treatment may be tempered.

What patient characteristics should guide choice of a BTK-inhibitor in
relapsed or refractory, symptomatic WM patients?

Prior exposure to CIT influences repeated use, depending on
the intensity of previous treatment, the DoR and ongoing toxici-
ties (especially BM insufficiency and immunosuppression). If there

are unremitted prior ClIT-related toxicities such as cytopenias or
hypogammaglobulinaemia [ recurrent infections, use of further CIT
over a BTKi is not desirable.

Relapse following previous cBTKi raises the possibility of using
an alternative cBTKi or non-cBTKi. Data are immature regarding
the best way to address this. Treatment availability per country
and patient as well as physician choice may enable switching be-
tween agents with close attention regarding AE of special interest
(AESI).

Risk factors for AESI should be actively sought prior to com-
mencement of BTKi, in particular cardiovascular dysfunction (un-
controlled or unstable cardiac arrhythmias), bleeding risk (inher-
ent or iatrogenic) and concurrent medication with CYP3A4 induc-
ers/inhibitors. These should be addressed with cross-specialty in-
put and mitigated where possible to safely administer cBTKi.

Mutational status (MYD88, CXCR4) may influence the effective-
ness of cBTKi overall and some more than others. At IWWM-11 an
update of the ASPEN randomized trial showed that zanubrutinib as
a single agent showed deeper response activity and better PFS in
CXCR4MUT patients that included both treatment-naive and previ-
ously treated WM patients[7,27] Zanubrutinib was also active in
MYD8SWT patients included as a separate single arm of the ASPEN
study with a major response of 65%, whereas no major responses
were observed with ibrutinib monotherapy [10,28]. TP53 mutations
were also more prevalent in previously treated patients included
on ASPEN study. The emerging role of the altered TP53 pathway
deserves further study but cannot guide one choice over another
at this time.

Which therapies should be recommended for patients failing or who
are intolerant to covalent BTK-inhibitors?

Failure of cBTKi depends on the dose intensity achieved;
if there was dose-reduction for toxicities, a trial of a higher



S. D'Sa, J. Matous and R. Advani et al./Seminars in Hematology 60 (2023) 80-89 85

dose could be attempted in the first instance; if disease con-
trol is regained with tolerable side effects, this may suffice for
a time.

CIT is an option in the setting of cBTKi-failure if there was no
recent or prior CIT use. A non-cross-reactive regimen could be em-
ployed if prior CIT was used at this stage. The number of cycles
(4 vs 6) should be tailored to the patient’s immune function and
marrow reserve. If the ¢cBTKi was administered as a monotherapy,
anti-CD20 antibody therapy could be added, subject to local rules.

Loss of disease control by ¢BTKi may be a feature of MYD88/
CXCR4 mutational status. There are data to suggest that zanubru-
tinib is effective in MYD88WT, and more active over ibrutinib in
CXCR4MUT cases [7]; switching from ibrutinib to zanubrutinib is
an option in MYD88WT or CXCR4MUT cases if response is lacklus-
ter. The acquisition of resistance mutations in BTK®Ys481 or PLCy2
genes may occur in the cBTKi setting and may be overcome by
non-cBTKi. There are no data to suggest switchover from one cBTKi
to another if acquired resistance occurs.

Proteasome inhibitors (PI) could be considered for cBTKi failures
as well [21]. Caution should be exercised for use of Pls in patients
with peripheral neuropathy, and or neuropathy sparing PI such
as carfilzomib could be considered. The availability of other op-
tions such as BCL-2 inhibitors, new anti-CD20 combinations (such
as obinutuzumab with and without idelalisib) are country-specific.
Clinical trial options should be considered and prioritized (ie, CAR-
T-cell therapy, lopofisine 131, loncastuximab, etc.).

Additional questions submitted to consensus panel from the audience
at IWWM-11

What are the financial and access considerations if recommended
drugs and tests are not approved or available?

CIT is effective in WM so has utility where BTKi or other tar-
geted therapies are unavailable. Various guidelines describe the ap-
proach to using CIT and these should be followed. In younger fit-
ter patients, the option of intensification after salvage therapy and
consolidation with an ASCT could be considered on a case-by-case
basis in the setting of chemosensitive disease.

Where cBTKI are available, different countries have differing
rules for prescription. Accordingly, CIT and cBTKi should be used
in a judicious sequence based on availability and best fit for the
patient. Clinical trials may be an option but may require patients
to travel to other centers.

Is it appropriate to use rituximab with BTK-inhibitors in the relapsed
or refractory setting? Is it appropriate to use rituximab with CIT in
the relapsed or refractory setting?

Anti-CD20 therapy is intrinsic to the treatment of B cell lym-
phomas, but its benefit in the relapsed setting may be questionable
as a single agent if relapse occurs within 1 year of rituximab-based
therapy. Using anti-CD20 therapy runs the risk of prolonged B cell
immunosuppression and hypogammaglobulinemia, so the decision
of adding rituximab to ¢BTKi should be made on a case-by-case ba-
sis and may be particularly important for those patients with wild-
type MYD88 and mutated CXCR4. The iNNOVATE study showed su-
periority across clinical outcomes regardless of MYD88/ CXCR4 mu-
tational status (although patients with CXCR4MUT had shorter PFS),
prior treatment or key patient characteristics. [2] However, the
comparator was placebo and rituximab, so data on the benefit of
adding rituximab to ibrutinib monotherapy are limited. Anti-CD20
therapy may have limited use at relapse if the bone marrow is de-
void of CD20+ cells.

How should early relapsing patients be handled, ie, those with
increasing IgM, but who have no signs or symptoms of progression or
with slowly progressing signs or symptoms of disease?

In general, the criteria for initiating treatment are similar at
presentation and relapse. Patients with biochemical progression
but no clinical signs or symptoms should be followed up closely,
keeping in mind the clinical behavior of their disease at the out-
set so that expected complications are prevented. Potential options
should be considered, including clinical trial options that may be
available. When treatment is required, restaging should include a
bone marrow assessment and molecular analysis commensurate
with local policies. MYD88, CXCR4 and TP53 status are encouraged
as disruptions of these genes may enable a more tailored approach
to therapy. Repeat imaging may also need to be considered prior
to next therapy depending on signs/symptoms at progression.

Are there any management differences between relapsing vs
refractory patients? What about patients considered to have
inadequate response?

In patients who are relapsing after first line of therapy or who
are refractory (defined as no response to treatment or who relapse
within 6 months of the initial therapy), there are many options
available. Second line treatment would therefore be expected to in-
duce a clinically significant response. This might comprise relapse
or being treatment refractory after CIT or cBTKi with the options
as discussed above, including re-treatment with previously suc-
cessful regimens. Nonetheless, treatment of subsequent relapse(s)
tends to become less successful over time as resistance develops.
Resistance mechanisms in CIT are likely to be overcome by cBTKi.
Resistance to cBTKi has been addressed above. As patients become
progressively refractory to different treatment modalities, ongoing
choices should be selective for options that present a novel bi-
ological challenge for the disease, preferably within clinical tri-
als. In parallel, refractoriness should be acted on without delay to
preserve immune and bone marrow function. Attention should be
paid to bone marrow reserve and treatment intensity moderated
accordingly.

Some patients may have clinical improvement and restored
well-being despite a minor or stable disease response as defined
by the IWWM response criteria. It is important to revisit the treat-
ment goals for the patient as a deep categorical response is not
always necessary. In the case of clinical benefit, treatment may be
continued and completed, followed by observation of the patient.

Should the immune function of the patient be considered in the
choice of therapy?

There is mounting evidence from real-world data of vulnerabil-
ity to infections in the setting of targeted therapies in indolent B
cell lymphomas [26-28]. There are insufficient data to recommend
systematic approaches to immune surveillance and adaptation of
therapy or supportive care. Local prophylactic policies should be
adopted and consideration of opportunistic infections in relevant
situations. Hypogammaglobulinaemia could merit immunoglobulin
replacement according to local policies. Antifungal prophylaxis may
be needed in special situations such as prolonged concurrent use
of steroids.

How should treatments be sequenced?

The sequencing of therapies at relapse depends on the initial
treatment approach, which varies in different countries depend-
ing on the availability and reimbursement of the medicines. The
duration of response, the safety profile and new clinical or co-
morbid developments in the patient will also influence the se-
quencing of therapies. There are no robust data to advise on
treatment sequencing. The opportunity to avail of a novel agent
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CIT: chemoimmunotherapy; cBTKi: covalent BTK inhibitor; ASCT: autologous stem cell transplant; CAR-T: chimeric
antigen receptor- T cell therapy; allo-SCT: allogeneic stem cell transplant; CP5/ CP7: Consensus Panel 5/ 7

Fig. 1. Treatment algorithm in relapsed/ refractory Waldenstrém macroglobulinemia.

as part of a clinical trial may alter the sequence of thera-
pies and should be considered. Figure 1 shows an algorithm for
guidance.

What are the appropriate “bridging” strategies when coming off
BTK-inhibitors?

A withdrawal syndrome is well recognised when BTKi are in-
terrupted or discontinued [32]. This may be minimized by co-

administration of corticosteroids as per existing treatment guide-
lines. Care is needed when bridging to a clinical trial as there are
predefined limits on bridging therapies and use of corticosteroids.
Thus, in the context of a clinical trial a prospective plan for ap-
propriate bridging should be discussed and agreed in good time
to enable smooth transition to the clinical trial. See also recom-
mendations from consensus panel 1 in this edition of Seminars in
Hematology.
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How does use of molecular diagnostic testing, including MYD88,
CXCR4, TP53 determine treatment selection and should testing for
these mutations be repeated at time of relapse or in the presence of
refractory disease?

The composition of the BM disease (lymphoid |/ plasmacytic bal-
ance) and mutational status (MYD88, CXCR4, TP53) should be noted
at relapse. MYD88 status is needed at diagnosis only as it will re-
main intrinsic to the disease, but CXCR4 and TP53 disruptions may
develop with disease evolution. In centres that perform these stud-
ies, it is desirable to screen for these genetic alterations prior to
therapy, bearing in mind the sensitivity and specificity of the tech-
niques. In cases where the relapse is aggressive and demonstrating
rapidly evolving refractoriness, acquisition of molecular data may
assist in directing the selection of therapy, in discussion within an
expert forum. The optimal frequency of molecular analysis is un-
clear as there are limited data to direct treatment selection. See
also recommendations from CP3 in this edition of Seminars in
Hematology.

How should prognostic factors be incorporated for treatment
recommendations?

The revised IPSSWM was published in 2019 [29] to reflect more
contemporary rituximab-based CIT and Pl-based therapy as part of
primary treatment but did not incorporate c¢BTKi treatment due to
limited use in the cohort. Neither were cytogenetic nor molecular
data incorporated. A sub-group of patients with a very poor prog-
nosis was identified by the rIPSSWM, who should be targeted for
new, innovative strategies via clinical trials.

How is transformed WM best managed? Is there a role for continuing
BTK-inhibitors? Should they be offered alongside
chemoimmunotherapy?

Treatment of transformed WM should follow the approved
strategy employed in DLBCL. In some countries, polatuzumab has
been approved first line for DLBCL (and transformed disease) as
per the POLARIX trial [30]. As such, many consider the new stan-
dard of care for first-line patients to be R-Pola-CHP if available,
or R-CHOP for standard risk. For high risk patients (MYC/ BCL2
+/- BCL6: double and triple hit), R-DA-EPOCH or R-CODOX-M/IVAC
might be considered [31]. There are ongoing trials with acalabruti-
nib with R-CHOP in both de novo DLBCL and Richter’s, but the data
are not mature yet. R-Benda-Pola may be used, if available, for the
second or third line as a bridge to allogeneic stem cell transplanta-
tion (alloSCT) or CAR-T-cell therapy, when this option is available.
Therapy options should be stratified by line of therapy and include
all possible regimens, ie, mTOR inhibitors, ASCTSs.

How do co-occurring myelodysplasia (MDS), or CHiPs influence
management of RRWM?

Clonal hematopoesis (CHiP) in WM has been reported in 14%
of patients with WM and associates with a greater likelihood of
progression from IgM MGUS or smoldering WM to symptomatic
disease but it was not associated with worse overall survival [32].
CHiP is also associated with an increased risk of myelodysplastic
syndrome (MDS) and acute myelogenous leukemia (AML) in WM
though longer follow-up and prospective studies are needed to de-
termine which patients with WM and CHiP have the highest risk
of developing a secondary myeloid malignancy.

Discuss secondary malignancy risks as part of therapeutic
recommendations

Refer to section on MDS and CHiPs above. See also recom-
mendations from consensus panel 1 in this edition of Seminars in
Hematology.

How does COVID-19 infection impact on choosing treatments?
See recommendations from consensus panels 1 and 5 in this
edition of Seminars in Hematology.

What is the role for allogeneic stem cell transplantation in RRWM?

Data on the use of allo-SCT in WM reflect the era predating the
use of BTKi and MYD88/CXCR4 mutational status [33-35]. Conse-
quently, it is not possible to make recommendations for this treat-
ment outside of clinical trials or in specific cases in patients who
have exhausted all other therapies but have a sufficient perfor-
mance status and are in a state of remission at the time of trans-
plant.

What is the role for CAR-T or Bispecifics in RRWM?

Data for CAR-T and Bispecific T-cell engagers are limited in WM
[36]. A small series showed that CAR-T therapy targeting CD-19
demonstrated early tolerability and efficacy in patients with mul-
tiply relapsed and refractory WM [37]. Trials are underway and
should be considered in RRWM. These therapies outside of a clin-
ical trial cannot be recommended at this time. Consideration of
patients with RRWM for participation in trials of T-cell engaging
therapies or CAR-T cells therapies should be encouraged when ap-
propriate.

Is there a right time to stop treatment and offer palliative care?

Survival of WM patients has improved significantly over time
in both older and especially younger patients. Disease specific sur-
vival has improved incrementally in patients > 65 years from 5.2
years in the 1960-1977 era to 12 years in the 1996-2013 era; the
impact of novel therapies remains to be determined [38]. Despite
remarkable progress in therapies for RRWM, early involvement by
Palliative Care colleagues is encouraged to enable physicians to aid
their patients in making appropriate choices [39].
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