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Clinical features of Waldenstrom Macroglobulinemia (WM) are variable, often
leading to heterogeneous decisions regarding patients’ diagnosis, risk
stratification, and treatment. This study assessed the agreement rates on WM
diagnosis, risk stratification, and active treatment strategies to capture how this
heterogeneity may influence national practices among hematologists. A two-
round Delphi-like Panel with 22 national hematologists experienced in WM was
conducted online, where 33 statements were classified using a 4-point Likert
scale. For each statement, the consensus level was set at 70% for "fully agree/
disagree”; the majority level was defined as >70% in agreement or disagreement.
After two rounds, no statements were categorized as consensus, and 15 out of 33
failed to obtain a qualified majority. Globally, the experts could not reach a
qualified majority in approximately half of the sentences from each category
(diagnosis, risk assessment, and therapeutic decision), indicating that
contradictory opinions are transversal to all the topics involving WM. A lack of
consensus in diagnosing and managing WM among Portuguese hematologists
became evident. These results illustrate heterogeneity in clinical practices, and
future research initiatives should be considered to improve and reinforce
accepted guidelines for diagnosing, assessing, and treating WM patients.
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1 Introduction

Waldenstrom’s macroglobulinemia (WM) is a B-cell
lymphoproliferative disease characterized by the presence of a
monoclonal immunoglobulin (Ig) M gammopathy and bone
marrow (BM) infiltration by lymphoplasmacytic lymphoma (LPL)
(1, 2). This rare disease accounts for 1 to 2% of all lymphomas, with
a genetic predisposition of up to 20%, and may be associated with
autoimmune diseases, such as Sjégren syndrome and autoimmune
hemolytic anemia. Its prevalence is higher among Caucasian males,
with a median age at diagnosis ranging from 63 to 73 years (3).
Although a substantial proportion of patients are initially
asymptomatic, around 40 to 70% develop symptoms within 3 to
10 years of diagnosis. Initial clinical manifestations include anemia,
fatigue, malaise, nonspecific B-symptoms of fever and weight loss,
hyperviscosity, and neuropathy (1, 3, 4).

The diagnosis is based on the histopathological confirmation of
BM infiltration by LPL and the identification of circulating
monoclonal IgM protein (3). Additionally, testing for specific
gene mutations through allele-specific polymerase chain reaction
(PCR) or next-generation sequencing techniques can be helpful for
the differential diagnosis of other morphologically similar diseases
(5). The myeloid differentiation primary response MYD88"***
gene mutation is found in the tumor cells of about 90% of
patients with WM (3). However, this mutation is not per se
diagnostic of WM, as patients may have wild-type MYD88, and
MYD88 mutations can be present in other lymphoid malignancies
(3). Furthermore, around 30% to 40% of patients have mutations in
the activating C-X-C chemokine receptor type 4 (CXCR4) gene, and
more than forty CXCR4 mutations have already been identified (6).
MYD88 and CXCR4 mutational status has been associated with
different clinical presentations, including disease burden,
extramedullary disease, serum IgM levels, symptomatic status at
diagnosis, and overall survival (4).

WM is incurable, although treatable, and due to its prolonged
course, multiple treatment regimens may be used over time to control
the disease and its symptoms (7). Active surveillance is a reasonable
approach for asymptomatic patients, and therapy is reserved only for
symptomatic disease (5). Several factors are considered when selecting
an adequate and timely-appropriate treatment to relieve WM patients’
symptoms, including the clinical and genetic features, patient and
physician preferences and comorbidities, and the regimen’s efficacy
and toxicity profile (5). Most common treatment indications include
anemia (hemoglobin <10.0 g/dL), thrombocytopenia (platelet count
<100x10°/L), constitutional symptoms, peripheral neuropathy and
symptomatic hyperviscosity, extramedullary disease, symptomatic
cryoglobulinemia, symptomatic cold agglutinins, and/or
amyloidosis (5).

The 5-year survival estimates for symptomatic patients have
increased to 96%, 90%, and 81% for low-, intermediate-, and high-
risk WM, respectively (8, 9). Risk categorization was proposed by
the International Prognostic Scoring System for Waldenstrom
Macroglobulinemia (ISSWM) and was based on the presence of 5
covariates, namely age >65 years, hemoglobin <11.5 g/dL, platelet
count <100 x 10°/L, P2-microglobulin >3 mg/L and monoclonal
IgM concentration >7.0 g/dL (8, 10). More recently, a revised

Frontiers in Hematology

10.3389/frhem.2023.1203369

version of this system has been proposed, and five risk categories
(instead of the previous three) can now be assessed by including
serum albumin (<3.5 gr/dL) and LDH (2250 IU/L) as covariates,
together with age (< 65 vs. 66 — 75 vs. = 76 years) and b2-
microglobulin (> 4 mg/L) (11).

Preferred treatment options at first-line and relapse include
several combinations based on anti-CD20 monoclonal antibodies,
particularly rituximab (12, 13), alkylating agents (bendamustine and
cyclophosphamide (14, 15)), and proteasome inhibitors, such as
bortezomib (16). They include DRC (dexamethasone, rituximab,
cyclophosphamide), BR (bendamustine, rituximab), or even BDR
(bortezomib, dexamethasone, rituximab). Another treatment strategy
relies on oral Bruton’s tyrosine kinase inhibitors (BTKis, ibrutinib,
and zanubrutinib (17), both approved by FDA and EMA but none
reimbursed in Portugal up until early 2023) in monotherapy or even
the combination of ibrutinib with rituximab for the treatment of
frontline and relapse/refractory patients (3, 7, 18).

The increased understanding of the underlying biology can lead
to new genomically-driven therapeutic approaches in WM. Although
recurrent mutations in MYD88 and CXCR4 genes shape the
landscape of WM, other mutations have been identified,
representing potential targets for developing more focused
therapeutic approaches (19). Hence, the individual genetic profile of
patients has proven to be important in determining the most effective
strategies for WM. In fact, patients lacking MYD88 mutations show
morphologically similar disease to MYD88-mutated patients but may
present a more aggressive profile, decreased overall survival, higher
risk of disease transformation, and a worse response to ibrutinib (20).
Patients with CXCR4 mutations display a significantly lower rate of
adenopathy, and those with nonsense mutations have increased BM
infiltration and serum IgM levels (21, 22).

Currently, WM patients in Portugal suffer the consequences of
the absence of an implemented referral model, specialized centers
specifically dedicated to studying and treating the disease, national
therapeutic guidelines, and published national epidemiological data.
To the best of our knowledge, the unique available information arises
from a regional study that estimated a 2.57% incidence of LPL among
mature B-cell non-Hodgkin lymphomas (Silva MG, personal
communication), which aligns with other Western countries’
estimates (23-25). Overall, this clinical scenario leads to several
distinctive opinions regarding the most suitable approach to WM
diagnosis, risk stratification, and decision on active therapeutic
strategies that might compromise the overall outcomes of WM
patients. To better characterize the approach to WM in Portugal, a
two-round Delphi-like Panel (DIP) with a group of Portuguese
hematologists experienced in WM was conducted online. The aim
was to assess this heterogeneity and discuss real-life practices that may
contribute to the standardization of the strategies and, eventually,
form the basis for generating practical recommendations to improve
the care of Portuguese WM patients.

2 Methods

This study assessed national hematologists’ agreement level
regarding diagnosis, risk assessment, and treatment of WM. A
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group of four experts experienced in WM management was
assembled in a focus group to define statements deemed critical
for WM. The list of 33 proposed statements was divided into three
main categories: I. WM Diagnosis (overall, immunohistochemistry
or immunophenotyping by flow cytometry and genetics); II. WM
Risk Assessment; and III. WM Therapeutic Decision (first-line and
relapse/refractory disease). Following the focus group, a two-round
DIP was conducted (Figure 1).

2.1 Round 1

A group of 40 national hematologists regularly engaged in the
management of WM treatment, affiliated with academic and non-
academic centers, was invited to anonymously respond to the
questionnaire, specifically to categorize the previously defined 33

>«

statements using a 4-point Likert scale: “fully disagree”, “disagree”,
“agree”, and “fully agree”. The consensus agreement level was set at
70% of responses “fully disagree” or “fully agree”. Combined levels
of at least 70% in terms of agreement (i.e., “agree” and “fully agree”)
or disagreement (i.e., “disagree” and “fully disagree”) were
categorized as a qualified majority. The statements that did not
reach the consensus or the qualified majority agreement level were

then selected for a second round.

2.2 Round 2

The group of national hematologists invited in the first round
was invited again by e-mail to answer an anonymized online
questionnaire and categorize the remaining statements using the
same 4-point Likert scale. The consensus agreement level was set
again at 70% of responses “fully disagree” or “fully agree”, and
combined levels of at least 70% in terms of agreement or
disagreement were categorized as a qualified majority. In this
study, no statistical analysis was conducted to assess the data. The
responses (n = 22) were analyzed by frequency distribution through
the four response options (Table 1).

3 Results

In this DIP, no statements were categorized as consensus, 18
gathered a qualified majority (Figure 2), and the remaining 15 failed
to reach it (Figure 3).

Round 1 (DP)

Online No consensus:

<70% of “fully agree”
or “fully disagree”

questionnaire

FIGURE 1
Delphi-like panel methodology.
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Analysis of responses

No qualified majority:
<70% of “fully agree” + “agree” or
“fully disagree” + “disagree”
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Among the 11 statements related to WM Diagnosis, the experts
could not agree on 5, including “The diagnosis of monoclonal
gammopathies requires a bone marrow biopsy” and “All
lymphoplasmacytic lymphomas are WM”. Concerning the
statements on practices for assessing WM-specific mutations, the
specialists were more concordant. A qualified majority was
obtained, for example, when agreeing with the analysis of the
MYD88"2%*" mutation to be essential (83%) and when agreeing
that the absence of MYD88"***" mutation does not exclude the
presence of WM (92%). A qualified majority was also achieved
when disagreeing with the statement: “I never evaluate the
MYD88"*F mutation” (83%), when disagreeing with the analysis
of the MYD88"*%°" mutation from peripheral blood samples
(100%), and when disagreeing with not having information on
the MYD88"%%°Y mutation in the clinical practice (75%). Still, a
qualified majority could not be achieved in two related statements,
specifically, “I always analyze the MYD88"*°F mutation in bone
marrow samples for WM diagnosis” and “In WM diagnosis, I never
analyze the CXCR4 gene mutations”.

Regarding the “WM Risk Assessment” category, most of the
WM experts (83%) agreed about performing a risk assessment using
the IPSSWM scale (Figure 2, Risk Assessment). Nonetheless, most
experts could not concur with the sentence, “Risk assessment in WM
patients does not play a determinant role in my therapeutic choices”.

Considering the last category of this DIP, related explicitly to
WM Therapeutic decisions, the experts could not reach a qualified
majority in 9/20 statements, mainly associated with first-line
therapy. Among these are genetic landscape-related topics: “If
available, I consider the presence of the MYD88"**"
be essential for the therapeutic choice of WM?”, and “I do not consider
mutations in the CXCR4 gene for the therapeutic choice in WM.
The same happened with clinically focused questions: “The choice of

mutation to

the therapeutic regimen for WM depends on the dominant clinical
picture at the time of the therapeutic decision” and “Young
asymptomatic patients diagnosed with WM never have an
indication for therapy”. In the remaining 11 statements where a
majority was reached, almost all the experts agreed on DRC being
the first therapeutic option for most symptomatic patients in first-
line therapy and on including rituximab in case of neuropathy. On
the contrary, a qualified majority of hematologists expectedly
disagreed with the fact that: 1) patients with WM and
hyperviscosity or severe anemia associated with cold agglutinins
only require treatment with plasmapheresis, 2) patients with
associated amyloidosis not being candidates for therapy with
bortezomib, and 3) in case of associated neuropathy, a

Final analysis

Consensus or
Qualified majority or
None

Round 2 (DP)
Online

questionnaire

frontiersin.org


https://doi.org/10.3389/frhem.2023.1203369
https://www.frontiersin.org/journals/hematology
https://www.frontiersin.org

Bergantim et al.

TABLE 1 Statements defined for the Delphi-like Panel.

10.3389/frhem.2023.1203369

I. WM Diagnosis

Overall

2

The diagnosis of monoclonal gammopathies requires a bone marrow biopsy.

All lymphoplasmacytic lymphomas are WM.

Panel positioning

No consensus

No consensus

Immunohistochemistry or immunophenotyping by flow cytometry

3 Evaluating CD5, CD10, and CD23 expression for WM diagnosis is not essential. Disagreed
4 In my practice, I cannot define the panel of markers (CDs) to be evaluated using immunoassays. No consensus
Genetics

5 When in doubt about the diagnosis of WM, I always test for the MYD88"***" mutation. Agreed

6 In WM diagnosis, I never evaluate the MYD88"***" mutation. Disagreed
7 I always analyze the MYD88"2°*” mutation in bone marrow samples for WM diagnosis No consensus
8 I always analyze the MYD88"***" mutation in peripheral blood samples for WM diagnosis. Disagreed
9 I often have no information about the MYD88"***" mutation in my clinical practice. Disagreed
10 | The absence of the MYD88"2**" mutation does not exclude the presence of WM. Agreed

11 | In WM diagnosis, I never analyze the CXCR4 gene mutations. No consensus

Il. WM Risk Assessment

12

13

I do a risk assessment for all patients diagnosed with WM based on the IPSSWM scale.

Risk assessment in WM patients does not play a determinant role in my therapeutic choices.

lll. WM Therapeutic Decision

Agreed

No consensus

First-line therapy

14 | The first therapeutic option for most symptomatic patients diagnosed with WM is DRC (dexamethasone + rituximab + cyclophosphamide). Agreed
15 = Monoclonal IgM level alone is sufficient to initiate active treatment in a WM-asymptomatic patient. Disagreed
16 | If available, I consider the presence of the MYD88">°*” mutation essential for WM’s therapeutic choice. No consensus
17 | 1do not consider mutations in the CXCR4 gene for the therapeutic choice in WM. No consensus
18 | In patients with WM and bulky disease, I prefer regimens that result in rapid responses (such as bendamustine plus rituximab or ibrutinib). No consensus
19 | I prefer regimens not including bendamustine in patients with WM and significant cytopenias. No consensus
20 | The choice of the therapeutic regimen for WM depends on the dominant clinical picture at the time of the therapeutic decision. No consensus
21 | Asymptomatic patients diagnosed with WM are never indicated for therapy. No consensus
22 | Young asymptomatic patients diagnosed with WM are never indicated for therapy. No consensus
23 | In patients with WM and hyperviscosity at the presentation, I prefer therapeutic regimens with bortezomib. No consensus
24 | Patients with WM and hyperviscosity or severe anemia associated with cold agglutinins require only treatment with plasmapheresis. Disagreed
25 | In patients with WM and neuropathy, therapy should always include rituximab. Agreed
26 | Patients with WM and associated amyloidosis are not candidates for therapy with bortezomib. Disagreed
27 | In patients with WM and neuropathy, I prefer to use bortezomib therapy. Disagreed
Relapse/refractory disease
28 | Patients with WM who relapsed less than three years after first-line should repeat the same treatment regimen. Disagreed
29 | Patients with WM and symptomatic relapse less than three years after immunochemotherapy are not candidates for ibrutinib. Disagreed
20 | In my clinical practice, I treat all patients with relapsed WM (clinical or biochemical). Disagreed
(Continued)
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TABLE 1 Continued

10.3389/frhem.2023.1203369

Ill. WM Therapeutic Decision

31 | A large group of patients with WM is a candidate for therapy with purine analogs.
32 | Most patients with WM do not take more than two years of ibrutinib therapy.
33

chemosensitive.

In green, the statements where a majority was obtained among all experts (>70% of “fully agree” + “agree”

statements where no consensus was identified.

proteasome inhibitor being preferentially selected. Unexpectedly
the panel also disagreed with the statement that “IgM level alone is
sufficient to initiate treatment in asymptomatic patients”, despite
ESMO’s guidelines endorsing that very high monoclonal IgM levels
alone are sufficient to initiate active treatment in a WM-
asymptomatic patient. The statements where no qualified
majority was obtained but are supported by current ESMO
guidelines are “In patients with WM and bulky disease, I prefer
regimens that result in rapid responses (such as bendamustine plus
rituximab or ibrutinib)”, “In patients with WM and significant
cytopenia, 1 prefer regimens that do not include bendamustine”,
and “In patients with WM and hyperviscosity at presentation, I
prefer therapeutic regimens with bortezomib”.

Regarding the relapse/refractory setting, a qualified majority
was obtained in 5/6 sentences. Most expert panel members
recommended autologous stem cell transplantation (ASCT) in
young patients with WM with more than two relapses and
chemosensitivity, while expectedly disagreeing with 1) if a relapse
episode occurs less than three years after the first-line of treatment,
the therapeutic scheme should be repeated, 2) if a symptomatic
relapse occurs less than three years after CIT, the patient is a non-
candidate to ibrutinib, 3) all patients in relapse are to be treated, and
4) alarge group of patients being candidates for therapy with purine
analogs. This is in agreement with the 2018 ESMO guidelines (3).

I recommend autologous hematopoietic progenitor transplantation in young patients with WM with more than two relapses and

IIl. Therapeutic Decision

Disagreed

No consensus

Agreed

= “Agreed”, or >70% of “fully disagree” + “disagree” = “Disagreed”); in red, the

4 Discussion

This study assessed the agreement rates on clinical practices
related to WM diagnosis, risk stratification, and active treatment
among national hematologists. A two-round DIP with 22
Portuguese hemato-oncologists was conducted online to address
this goal, where 33 statements were classified using a 4-point
Likert scale.

No statement reached consensus, set at 70% of “fully agree/
disagree”. Additionally, combined levels of at least 70% agreement
(i.e., “agree” and “fully agree”) or disagreement (i.e., “disagree” and
“fully disagree”) were categorized as a qualified majority.
Accordingly, 45% (15 out of 33) of the statements in this DIP
could not obtain a qualified majority. Overall, the results indicate
heterogeneity among national clinical practices, emphasizing the
need to explore this subject and develop practical guidelines to
address these inconsistencies. Thus, we will focus on statements
with no qualified majority and heterogeneous classifications since
the remaining are aligned with current guidelines.

Of 11 statements concerning WM diagnosis, 50% did not obtain
consensus or a qualified majority. The experts could not agree on
whether a trephine BM biopsy should be performed to diagnose
monoclonal gammopathies. This could result from believing that
lymphoplasmacytic cells’ characteristic BM infiltration may be

A. First-line therapy

I. Diagnosis
B. or by flow cy y
=l 50 25 Evaluating CDS5, CD10 and CD23 expression for WM diagnosis is not essential.
S 2N 8 8 98 3 @ 8 2
388853883883
C. Genetics
17 50 -When in doubt about the diagnosis of WM,  always test for the MYDB82%5” mutation.

25 8 . In WM diagnosis, | never evaluate the MYD88'2%5” mutation.

I always analyze the MYD88:255° mutation in peripheral blood samples for WM
diagnosis.

-The absence of the MYDB88"26% mutation does not exclude the presence of WM.

0oL

Il. Risk Assessment

3

scale.

09

® o =
8 8 3
8

[ Fully disagree Disagree Agree [l Fully agree

FIGURE 2

8 -I often have no information about the MYD88295> mutation in my clinical practice.

I do a risk assessment for all patients diagnosed with WM based on the IPSSWM

The first
DRC (Dt

for most
+ Rituximab + C»

17 d with WM is

Monoclonal IgM level alone is sufficientto initiate active treatment in a WM~

8 asymptomatic patient,

o Patients with WM and hyperviscosity or severe anemia associated with cold
Juti ire only it i

. In patients with WM and neuropathy, therapy should always include Rituximab.

«H

8 In patients with WM and neuropathy, | prefer to use Bortezomib therapy.

Patients with WM and associated amyloidosis are not candidates for therapy with
Bortezomib.

oL

2 g =2
8 8 3
8

Patients with WM who relapsed less than three years after first-ine should repeat
the same treatment regimen.

17

Patients with WM and symptomatic relapse less than three years after
immunochemotherapy are not candidates for lbrutinib.

17
9 - In my clinical practice, | treat all patients with relapsed WM (clinical or biochemical).

25 Alarge group of patients with WM is a candidate for therapy with purine analogs.

| i in young patients
with WM with more than two relapses and chemosensitive.
2 o
8 8

g

Characterization of the statements (per %) achieving a qualified majority after the 2-round Delphi-like Panel.
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I. Diagnosis
A. Overall
E 25 JJBll e diagnosis of monocional gammopathies requires a bone marrow biopsy.
(| 33 17 [l ~1 ymohopiasmacyticlymphomas are WM
S i 8 2 2 8 8 3 & 2 =
3888833883
B. i yor ing by flow cy y
] % 35 [ ™ Practce ! camol defne the panel of mrkers (CDS) to be evaluated using
immunoassays.
S 28 9 52 8 8 38 8 =
3 88888 3 8 8 3
C. Genetics
A 33 33 I <y anaiyze the MYD8B2%5 mutationin bone marrow samples for WM diagnosis
| ] 33 25 [l WM diagnosis, | never analyze the CXCR4 gene mutations.

Risk assessment in WM patients does not play a determinant role in my therapeutic
choices.

[ Fully disagree Disagree

FIGURE 3
Characterization of the statements (per %) that failed to reach a qualified

detected less aggressively by performing BM aspirates. Nonetheless,
BM trephines may be used for mutational screening, particularly in
samples with a high percentage of infiltrating tumor cells (26), being
especially useful when the analysis has not been performed on fresh
BM aspirate samples (27). BM aspiration and biopsy with
immunohistochemistry are both required for WM diagnosis (3).
The experts also failed to reach a qualified majority on all LPL being
WM. ESMO clearly states that, although in most LPL, the abnormal
immunoglobulin is IgM - so defining WM - an abnormal
production of IgG can occur in 1 out of 20 LPL cases and, in
some cases, no monoclonal gammopathy is present; in those cases,
WM cannot be diagnosed (28).

In the genetic studies chapter, the panel agreed that detecting
MYDS88"*P mutation helps to differentiate WM from
morphologically similar lymphomas or IgM myeloma and that its
presence alone is not diagnostic of WM (29). Accordingly, while the
MYD88 mutation can be identified in 90% of patients with WM, it
has been demonstrated that the absence of MYD88"***"
mutation does not exclude WM, and a few WM patients can have
non-L265P MYD88 mutations (30). Dogliotti I. et al. recently
published a European consensus statement from the Consortium

gene

of WM, which recommends that patients with a high probability of
WM diagnosis but failed detection of MYD88"***" in the BM
should undergo reliable and sensitive methods, such as by Sanger
or NGS, to complete the MYD88 gene sequencing, especially if BTK
inhibitors are to be used (27). The relevance of the analysis of
CXCR4 genetic mutations for WM diagnosis was an issue that failed
unanimity, perhaps due to existing technical challenges for
routinely sequencing this gene. Guidance on these WM markers
and other diagnostic recommendations have also been elegantly
described by the same authors, where detailed laboratory
requirements are suggested (27). Specifically, it is disclosed that
novel methods with improved sensitivity (Cast-PCR, high-
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IIl. Therapeutic Decision
A. First-line therapy

m 5 If available, | consider the presence of the MYDBB-255” mutation essential for WM's
therapeutic choice.
- 17 58 . 1 do not consider mutations in the CXCR4 gene for the therapeutic choice in WM.
e o In patients with WM and bulky disease, | prefer regimens that result in rapid responses
(such as Bendamustine plus Rituximab or Ibrutinib).
= = I prefer tincluding WM and significant
cytopenias.
The choice of the therapeutic regimen for WM depends on the dominant clinical picture.
] s B e oot seson
[ ] 33 2 [l Asymiptomatic patients diagnosed with WM are never indicated for therapy.
| 2 Bl voung asymptomaticpatients diagnosed with WM are never indicated for therapy.
. % 50 In patients with WM and hyperviscosity at the presentation, | prefer therapeutic
regimens vith bortezomib.

Agree [l Fully agree

majority after the 2-round Delphi-like Panel.

resolution melting analysis, among others) could be used as
alternatives for detecting the MYD88"***” and CXCR4 mutations.

While the experts agreed that risk assessment of WM patients
based on the IPSSWM scale is important, they were not unanimous
in considering that it should play a role in the therapeutic choices.
Nonetheless, and according to previous recommendations, as the
risk assessment reflects the tumor burden, it can help to decide the
most suitable treatment (29).

In the topic “First-line therapy”, in the scope of WM
Therapeutic Decision, nearly 60% of the statements failed to
obtain a qualified majority, a result that could be expected given
the number of available options in this setting (31). Though there
was no consensus when debating the choice of therapeutic regimens
in dominant clinical scenarios, most experts recommended these to
be considered to decide on treatment. Moreover, this is in
agreement with the ESMO guidelines, mainly if the tumor burden
is a part of the clinical scenario. Thus, the dominant clinical picture
is essential and should be considered when choosing the most
appropriate therapy.

The statement that WM asymptomatic patients should never be
treated but rather be followed without clinical intervention also
divided the experts’ opinions. Still, according to the ESMO
“laboratory indications for initiation of therapy”, there might be
factors that can contribute to the appearance of symptoms,
including anemia, thrombocytopenia, and IgM concentrations
that might result in fatigue, bruising, and hyperviscosity
symptoms, respectively. Overall, while the clinical intervention of
asymptomatic patients is not fully established, there is a growing
inclination to perform BM assessment as it may provide prognostic
information on the risk of progression (32).

Notwithstanding, a qualified majority of experts from the panel
disagreed with IgM levels alone being sufficient to initiate treatment
in asymptomatic patients, as IgM level per se may not correlate with
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the WM clinical manifestations. While ESMO guidelines also
consider that the isolated level of monoclonal IgM alone is not a
valid indicator for initiating treatment, the scenario might be altered
when IgM levels are > 60 g/L, as it correlates with symptomatic
hyperviscosity. Overall, the treatment must be chosen considering
the specific aims of the therapy, the urgency of rapidly controlling
the disease, and the risk of treatment-related neuropathy,
immunosuppression, and secondary malignancies (33).

The experts could not unify their opinions regarding
MYD88"*°" and CXCR4 mutations being essential for
therapeutic choices in WM. Although this only impacts the
choice of BTK inhibitors, CXCR4 might stand out as a valuable
biomarker for future therapies. Indeed, the assessment of WM
genomic markers has been significantly evolving, including CXCR4
analysis. Although previous recommendations stated that CXCR4
analysis should be optional and not used for clinical decisions (29),
more recent ones suggest that MYD88 and CXCR4 mutation status
may be helpful for future treatment selection (34, 35). Furthermore,
these authors suggest using treatment algorithms that rely on
CXCR4 and MYDS88 testing when approaching symptomatic
untreated and previously treated patients (34, 35).

Regimens that lead to rapid responses in patients with bulky
disease, such as bendamustine plus rituximab or ibrutinib, are
supported by ESMO, despite the lack of unanimity herein,
probably due to the access restrictions to ibrutinib in Portugal.
There was no global agreement for patients with significant
cytopenias on adopting regimens that do not include
bendamustine, contrasting with ESMO recommendations. BR
remains the frontline standard of care for patients with WM and
high tumor burden (such as massive organomegaly/
lymphadenopathy and hyperviscosity), even with the
development of second-generation BTK inhibitors. Nonetheless,
in WM patients with cytopenias, DRC, bortezomib/rituximab (+
dexamethasone) or ibrutinib/rituximab may be preferable because
of lower myelotoxicity (29). Due to its favorable safety profile, DRC
remains the first therapeutic option for most symptomatic WM
patients. Though no agreement was obtained concerning the use of
bortezomib in WM patients with hyperviscosity, ESMO guidelines
endorse the adoption of this agent with low-dose dexamethasone
and rituximab (BDR) or even alone. In the relapsed/refractory
setting, a qualified majority was obtained in 5/6 sentences. This
higher agreement rate, compared to other areas of the panel, reflects
a greater consensus regarding the treatment choice according to the
time of relapse and the role of ASCT in young patients with more
than two relapses and chemosensitivity, in agreement with ESMO
guidelines. The exception was the sentence related to the fact that
most patients do not take ibrutinib for more than two years, where
no agreement was achieved. This contrasts with results from clinical
trials and real-world studies, where more than 50% of patients
remain on treatment after two years, even considering toxicity-
related discontinuations (18, 30, 36, 37).

Lastly, it is essential to acknowledge a limitation of this study.
Specifically, it would be interesting to disclose the potential causes
for the lack of consensus herein and eventually relate it to the
hematologists’ scientific background, practice setting, or
geographical location. Still, the anonymity subjacent to the
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methodology used impairs this assumption. Nonetheless, and
according to our perspective, the lack of consensus may stem
from a lack of information/education in a population of
hematologists who are not exclusively dedicated to WM.

5 Conclusions

The results obtained in this DIP revealed an evident lack of
consensus in the diagnosis, risk assessment, and management of
WM among Portuguese hematologists. Though some of the
statements obtaining a qualified majority are in line with the
recommendations from a multidisciplinary panel of experts (38),
it was clear that management decisions for WM patients hinge on
many variables. Even so, it was possible to identify some confluence
points regarding diagnosis and management. Although WM
remains incurable, with a relentless propensity for relapse, it has
witnessed several practice-altering advances in recent years. Due to
the availability of a new array of therapies, and the patients’ intrinsic
variability, the management approaches have become increasingly
complex, underlining the need to implement updated guidelines
that can actively impact future treatment decisions.
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