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Patient

• Male, dob 1940, 83 yrs
• Comorbidities: ischemic-hypertensive heart disease (no

major ischemic episodes, EF preserved), multi-district non-
critical peripheral artery disease, arterial hypertension,
hypertensive encephalopathy

• Allergy/Intolerances: aspirin (stomach pain, GE reflux)
• Concomitant therapies: clopidogrel 75 mg/d, statin

interrupted due to normal cholesterol values, ramipril 2.5
mg/d



History

• 2017 (pt age 77 yrs): MC IgMκ 7 g/L, no blood count alteration, no changes in hepato-
renal function, no symptoms, no lymphadenopathy, no organomegaly à MGUS IgM, 
follow up

• Feb 2020: MC 8 g/L, GE disconfort, constipation/diarrhea, weight loss (- 6 kg in 3 
months), dizziness, paresthesia (feeling of cold feet)
ü Gastroenterologist referral: bowel obstruction, gastroparesis? No specific causes, 

treated with probiotics
ü Neurologist referral: torpid osteo-tendon reflexes, lower limb apalesthesia: distal 

axonal peripheral sensory neuropathy



predicts resistance to ibrutinib and everolimus,35 and CXCR4 is asso-

ciated with a shorter treatment free survival.36

Distinguishing between WM and marginal zone lymphoma can be

challenging. The MYD88 mutation L265P is specifically associated

with WM and IgM monoclonal gammopathy of undetermined signifi-

cance. Also, MYD88 L265P is seen in splenic marginal zone lymphoma

(4%), IgM amyloidosis (71%),37 mucosa-associated lymphatic tissue

lymphoma (7%), and WM (67%–90%).30 So, MYD88 L265P cannot be

used to differentiate between WM and IgM MGUS. The mutation is

not found in IgM multiple myeloma, and mutation expression is con-

cordant with the extent of bone marrow involvement. Responses

after chemotherapy are associated with declines in mutation

expression.38

Patients can present with markedly elevated IgM levels and infil-

tration of the bone marrow in excess of 30%, yet still not require ther-

apy because they have no symptoms.39 Conversely, patients can have

low levels of monoclonal IgM protein and minimal clonal marrow infil-

tration and still require therapy for complications associated with the

IgM protein, including moderate or severe peripheral neuropathy,

amyloid deposition, cold agglutinin hemolytic anemia, and type II

mixed cryoglobulinemia—all a consequence of the antibody-binding

specificity and protein folding of the IgM protein.40 A classification

scheme for WM is provided in Table 1. Symptoms can be produced

by the tumor mass or the monoclonal protein. The disease is incurable

with current therapies.

Note, IgM multiple myeloma is a distinct entity; although consti-

tuting only 1% of all multiple myeloma cases, it must be distinguished

from WM; MYD88 is not mutated in IgM myeloma.41 Useful clues to

the diagnosis of multiple myeloma include the presence of lytic bone

lesions (rare in WM) and a translocation at t(11;14) (does not occur in

WM). Patients with IgM multiple myeloma tend to have plasmacytic

differentiation with high expression of CD138 and cytoplasmic immu-

noglobulin, whereas WM expresses CD20.42

Monoclonal IgM proteins are found in one of 600 persons

older than 50 years.43 Far more patients have IgM MGUS than

have WM. However, all patients with IgM MGUS require lifelong

monitoring. Among patients with IgM MGUS, the presence of two

adverse risk factors - namely, an abnormal serum free light-chain

ratio (ratio of kappa to lambda free light chains) and a high serum

monoclonal protein (M protein) level (≥1.5 g/dL) - was associated

with a risk of progression at 20 years of 55%.44 In a study of

176 IgM MGUS patients a monoclonal protein peak of >1 g/dL and

the presence of an MYD88 mutation successfully predicted pro-

gression to symptomatic macroglobulinemia with hazard ratios of

over 20 for both variables. The cumulative incidence of progres-

sion at 10 years was 38%.45 The MYD88 wild type is also an inde-

pendent predictor of transformation to large-cell lymphoma which

carries an inferior overall survival.46

Patients with IgM values greater than 3000 mg/dL may have no

symptoms, a normal hemoglobin value, and no clinically important

increase in serum viscosity. In these instances, observation continues

to be an appropriate option. Patients with smoldering macroglobuline-

mia with a high serum IgM can be safely observed. Symptomatic

hyperviscosity was only seen in 13% of Mayo Clinic patients with

WM. Even among patients presenting with an IgM greater than

6000 mg/dL the median time to initial therapy was 6.9 years.47 In

patients with macroglobulinemia under observation (smoldering

macroglobulinemia) independent predictors of disease progression to

symptomatic disease included immunoglobulin M level greater than

4500 mg/dL, bone marrow infiltration with 70% or greater

lymphoplasmacytic lymphoma, beta 2 microglobulin 4 mg/dL or

greater, and albumin 3.5 g/dL or less. Wild type MYD 88 is also an

independent predictor of progression to symptomatic disease.48

Figure-1 lists the recommended diagnostic tests for a new patient

with suspected WM.

Response in WM is defined by reduction in the M protein. If the M

Figure-1. Diagnostic Approach to Suspected Waldenström

Macroglobulinemia.

• Serum protein electrophoresis

• Serum immunofixation to validate the immunoglobulin M

(IgM) heavy chain and the type of light chain

• Quantitative test for immunoglobulin G, immunoglobulin

A, and IgM

• 24-hour urine collection for protein electrophoresis;

monoclonal light chains are detected in the urine of

40%–80% of patients tested

• Immunoglobulin free light chain assay (long-term value

not established)

• Serum β2 microglobulin evaluation for prognosis; part of

the international staging system for Waldenström

macroglobulinemia

• Bone marrow biopsy; intertrabecular monoclonal lympho-

plasmacytic infiltrate ranges from predominantly lympho-

cytic cells to overt plasma cells

• Cytogenetic studies with optional fluorescence in situ

hybridization; MYD88 mutational analysis required,

CXCR4 mutational analysis if MYD88 is mutated

• Computed tomography of abdomen and pelvis to detect

organomegaly and lymphadenopathy (a skeletal survey

and radiographic imaging of the bones are unnecessary in

the absence of symptoms; lytic bone lesions are unusual)

• Serum viscosity required when signs and symptoms of

hyperviscosity syndrome are present or when IgM

>4000 mg/dL

• Ophthalmologic evaluation for hyperviscosity

• On the basis of clinical presentation, analysis involves

Coombs test (cold autoantibody) and cryoglobulin or tis-

sue stains for amyloid deposits

• Of myeloma patients, 1% have IgM, and their disorder

behaves like other multiple myeloma42

• Hepatitis B and C screening is necessary if rituximab ther-

apy is planned
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expression.38

Patients can present with markedly elevated IgM levels and infil-

tration of the bone marrow in excess of 30%, yet still not require ther-

apy because they have no symptoms.39 Conversely, patients can have

low levels of monoclonal IgM protein and minimal clonal marrow infil-

tration and still require therapy for complications associated with the
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mixed cryoglobulinemia—all a consequence of the antibody-binding

specificity and protein folding of the IgM protein.40 A classification

scheme for WM is provided in Table 1. Symptoms can be produced

by the tumor mass or the monoclonal protein. The disease is incurable

with current therapies.

Note, IgM multiple myeloma is a distinct entity; although consti-

tuting only 1% of all multiple myeloma cases, it must be distinguished

from WM; MYD88 is not mutated in IgM myeloma.41 Useful clues to

the diagnosis of multiple myeloma include the presence of lytic bone

lesions (rare in WM) and a translocation at t(11;14) (does not occur in

WM). Patients with IgM multiple myeloma tend to have plasmacytic

differentiation with high expression of CD138 and cytoplasmic immu-

noglobulin, whereas WM expresses CD20.42

Monoclonal IgM proteins are found in one of 600 persons

older than 50 years.43 Far more patients have IgM MGUS than

have WM. However, all patients with IgM MGUS require lifelong

monitoring. Among patients with IgM MGUS, the presence of two

adverse risk factors - namely, an abnormal serum free light-chain

ratio (ratio of kappa to lambda free light chains) and a high serum

monoclonal protein (M protein) level (≥1.5 g/dL) - was associated

with a risk of progression at 20 years of 55%.44 In a study of

176 IgM MGUS patients a monoclonal protein peak of >1 g/dL and

the presence of an MYD88 mutation successfully predicted pro-

gression to symptomatic macroglobulinemia with hazard ratios of

over 20 for both variables. The cumulative incidence of progres-

sion at 10 years was 38%.45 The MYD88 wild type is also an inde-

pendent predictor of transformation to large-cell lymphoma which

carries an inferior overall survival.46

Patients with IgM values greater than 3000 mg/dL may have no

symptoms, a normal hemoglobin value, and no clinically important

increase in serum viscosity. In these instances, observation continues

to be an appropriate option. Patients with smoldering macroglobuline-

mia with a high serum IgM can be safely observed. Symptomatic

hyperviscosity was only seen in 13% of Mayo Clinic patients with

WM. Even among patients presenting with an IgM greater than

6000 mg/dL the median time to initial therapy was 6.9 years.47 In

patients with macroglobulinemia under observation (smoldering

macroglobulinemia) independent predictors of disease progression to

symptomatic disease included immunoglobulin M level greater than

4500 mg/dL, bone marrow infiltration with 70% or greater

lymphoplasmacytic lymphoma, beta 2 microglobulin 4 mg/dL or

greater, and albumin 3.5 g/dL or less. Wild type MYD 88 is also an

independent predictor of progression to symptomatic disease.48

Figure-1 lists the recommended diagnostic tests for a new patient

with suspected WM.

Response in WM is defined by reduction in the M protein. If the M

Figure-1. Diagnostic Approach to Suspected Waldenström
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• 24-hour urine collection for protein electrophoresis;
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not established)

• Serum β2 microglobulin evaluation for prognosis; part of
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• Computed tomography of abdomen and pelvis to detect

organomegaly and lymphadenopathy (a skeletal survey

and radiographic imaging of the bones are unnecessary in

the absence of symptoms; lytic bone lesions are unusual)

• Serum viscosity required when signs and symptoms of

hyperviscosity syndrome are present or when IgM

>4000 mg/dL

• Ophthalmologic evaluation for hyperviscosity

• On the basis of clinical presentation, analysis involves

Coombs test (cold autoantibody) and cryoglobulin or tis-

sue stains for amyloid deposits

• Of myeloma patients, 1% have IgM, and their disorder

behaves like other multiple myeloma42

• Hepatitis B and C screening is necessary if rituximab ther-

apy is planned
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peripheral blood detection may give false-negative results [15]. A
sensitive method, such as allele-specific oligonucleotide polymerase
chain reaction (ASO-PCR) is recommended and each laboratory
should report the method and detection limits. The use of molecu-
lar methods for MYD88L265P detection and flow cytometry may also
be useful for the diagnosis of cases with extranodal involvement
(pleura, central nervous system, etc.) [16]. Activating C–X–C che-
mokine receptor type 4 (CXCR4) mutations are found in!30% of
patients with WM [13]. More than 30 different CXCR4 mutations
have been described in WM, complicating diagnostic standardisa-
tion. Since there are as yet no therapeutic implications outside clin-
ical trials, diagnostic testing for the presence or the absence of
CXCR4 mutations is not routinely recommended. However, in
patients considered for treatment with ibrutinib, CXCR4 mutation-
al status may be evaluated given the effects in depth and response
kinetics in those with CXCR4 mutations [17, 18].

Staging and risk assessment

Besides patient history and documentation of symptoms, initial
evaluation should include a complete blood count (CBC) with
differential and serum chemistry, including lactate dehydrogen-
ase (LDH) and serum albumin. Anaemia may be the only indica-
tion for therapy, and thus its association with WM and not to
other concomitant disorders should be confirmed [e.g. by evalu-
ation of iron status (ferritin) or additional tests]. The b2 micro-
globulin (B2M) level should be measured: it is a prognostic
marker for survival and a component of the International
Prognostic Scoring System for WM (IPSSWM) [19]. Serum pro-
tein electrophoresis and immunofixation and quantification of Ig
levels (IgM, IgG, IgA) are essential at initial assessment. The de-
termination of IgM levels can be based either on densitometry or

Table 1. Diagnostic work-up

Recommended
• History and physical examination

! Include familial history for WM and other B cell lymphoproliferative
disorders

• Review of systems (B symptomsa, organomegaly, hyperviscosity
symptoms, neuropathy, Raynaud’s disease, rash, peripheral oedema, skin
abnormalities, dyspnoea)
! Include fundoscopic examination if IgM is high and hyperviscosity is

suspected
• Laboratory studies:

! Complete blood count
! Complete metabolic panel
! Serum Ig levels (IgA, IgG, IgM)
! Serum and urine electrophoresis with immunofixation
! Serum B2M level
! Viral serology (HBV, HCV and HIV)

• BM aspiration and biopsy
! IHC (required for diagnosis)
! Flow cytometry (optional; consider if IHC not available)
! Testing for MYD88L265P gene mutation

• CT of the chest, abdomen and pelvis (if clinically indicated and
in all patients being considered for therapy)

Optional (if clinically indicated)
• Cryoglobulins
• Cold agglutinin titre
• Serum viscosity
• Screening for acquired von Willebrand disease
• 24-h urine protein quantification
• Serum FLCs
• NTproBNP, cardiac troponins
• EMG, anti-MAG, anti-GM1 (consultation with neurologist)

aFever, night sweats and weight loss.
anti-GM1, anti-ganglioside M1; anti-MAG, myelin-associated globulin
antibody; B2M, b2 microglobulin; BM, bone marrow; CT, computed tom-
ography; EMG, electromyogram; FLC, free light chain; HBV, hepatitis B
virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IHC,
immunohistochemistry; Ig, immunoglobulin; NTproBNP, N-terminal pro
b-type natriuretic peptide; WM, Waldenström’s macroglobulinaemia.

Table 2. Prognostification of WM (IPSSWM) (adapted from [19])

Risk group Stage 1 Stage 2 Stage 3
(low risk) (intermediate risk) (high risk)

Risk factors presenta 0 or 1
(except age)

Age or 2 " 3

5-year OS (%) 87 68 36

aRisk factors for IPSSWM include: age" 65 years, Hb# 11.5 g/dL,
platelets# 100$ 109/L, B2M> 3 mg/L and IgM> 70 g/L. Other risk fac-
tors not included in IPSSWM include elevated serum LDH and low serum
albumin.
B2M, b2 microglobulin; Hb, haemoglobin; IgM, immunoglobulin M;
IPSSWM, International Prognostic Scoring System for Waldenström’s mac-
roglobulinaemia; LDH, lactate dehydrogenase; OS, overall survival; WM,
Waldenström’s macroglobulinaemia.

Table 3. Indications for initiation of therapy in patients with WM [31]

Clinical indications for initiation of therapy
Recurrent fever, night sweats, weight loss, fatigue
Hyperviscosity
Lymphadenopathy: either symptomatic or bulky (" 5 cm in

maximum diameter)
Symptomatic hepatomegaly and/or splenomegaly
Symptomatic organomegaly and/or organ or tissue infiltration
Peripheral neuropathy due to WM

Laboratory indications for initiation of therapy
Symptomatic cryoglobulinaemia
Symptomatic cold agglutinin anaemia
Autoimmune haemolytic anaemia and/or thrombocytopaenia
Nephropathy-related to WM
Amyloidosis-related to WM
Hb # 10 g/dL
Platelets < 100$109/L
IgM levels > 60 g/L

Hb, haemoglobin; IgM, immunoglobulin M; WM, Waldenström’s
macroglobulinaemia.
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Incidence and epidemiology

Waldenström’s macroglobulinaemia (WM) is a rare disease that
accounts for 1%–2% of non-Hodgkin lymphomas. The reported
age-adjusted incidence rate is 3.4 per million among the male
population and 1.7 per million among the female population in
the United States, and 7.3 and 4.2 per million, respectively, in the
European standard population [1, 2]. In contrast to multiple
myeloma, WM prevalence is higher among Caucasians than
among African-Americans (IRR: 1.75) [3]. WM is a disease of the
elderly, with the median age at the time of diagnosis being 63–
75 years in different series [3–5]. A strong familial predisposition
has been reported [6–8] and first degree relatives of WM patients
have up to 20-fold increased risk for developing WM (and also
increased risk but at lower level for other B-cell disorders) [9].

Diagnosis

The diagnosis of WM is based on the histopathological confirm-
ation of bone marrow (BM) infiltration by lymphoplasmacytic
cells/lymphoplasmacytic lymphoma (LPL) and the detection of any
amount of monoclonal immunoglobulin M (IgM) protein [10, 11],
which should always be confirmed by immunofixation. The pres-
ence of monoclonal IgM without the histopathological diagnosis of
LPL in the BM is not considered as WM, because this situation could
correspond to monoclonal gammopathy of undetermined signifi-
cance (MGUS), or to a nodal LPL without BM infiltration. A

diagnosis of LPL without detection of monoclonal IgM does not ful-
fil the criteria for WM. The clonal lymphoplasmacytic cell popula-
tion in the BM (which contains a population with lymphocytic
differentiation and one with plasmacytic differentiation) should be
documented by a trephine biopsy and/or aspiration and confirmed
by immunophenotypic studies (immunohistochemistry or flow
cytometry) showing expression of CD19, CD20, CD22 and CD79a
on the lymphocytic as well as CD38 on the plasmacytic component
(small variations can occur) [10, 11]. Multiparametric flow cytome-
try may provide additional data on the immunophenotypic charac-
terisation of WM showing accumulation of light-chain-isotype-
positive B cells with a characteristic phenotype [CD22(+dim)/
CD25+/CD27+/IgM+] that differs from other B-lymphomas by
negative expression of CD5, CD10, CD11c or CD103 [12].

About 90% of patients with WM harbour the myeloid differen-
tiation primary response MYD88L265P gene mutation in their
lymphoplasmacytic cells [13], which can be helpful for the differ-
ential diagnosis from other morphologically similar diseases
(such as multiple myeloma). The MYD88L265P mutation alone is
not diagnostic of WM. This mutation is also found in 50%–80%
of patients with IgM MGUS and may also be found in other lym-
phomas such as marginal zone lymphoma. Furthermore, 5%–
10% of patients who fulfil the immunophenotypic and clinical
criteria of WM do not have the MYD88L265P mutation (they may
either have other MYD88 mutations [14] or may have wild type
MYD88). Diagnostics for the detection of MYD88L265P have not
been standardised but should be based on BM sampling, because

VC The Author(s) 2018. Published by Oxford University Press on behalf of the European Society for Medical Oncology.
All rights reserved. For permissions, please email: journals.permissions@oup.com.
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Abstract

Disease Overview: Waldenström macroglobulinemia (WM) is a lymphoplasmacytic

lymphoma with immunoglobulin M (IgM) monoclonal protein. Clinical features

include anemia, thrombocytopenia, hepatosplenomegaly, lymphadenopathy, and

rarely hyperviscosity.

Diagnosis: Presence of IgM monoclonal protein associated with ≥10% clonal

lymphoplasmacytic cells in bone marrow confirms the diagnosis. The L265P mutation

in MYD88 is detectable in more than 90% of patients and is found in the majority of

IgM MGUS patients.

Risk Stratification: Age, hemoglobin level, platelet count, β2 microglobulin, LDH

and monoclonal IgM concentrations are characteristics that are predictive of

outcomes.

Risk-Adapted Therapy: Not all patients who fulfill WM criteria require therapy; these

patients can be observed until symptoms develop. Rituximab-monotherapy is inferior

to regimens that combine it with bendamustine, an alkylating agent, a proteosome

inhibitor, or ibrutinib. Purine nucleoside analogues are active but usage is declining in

favor of less toxic alternatives. The preferred Mayo Clinic induction is rituximab and

bendamustine.

Management of Refractory Disease: Bortezomib, fludarabine, thalidomide,

everolimus, Bruton Tyrosine Kinase inhibitors, carfilzomib, lenalidomide, and

bendamustine have all been shown to have activity in relapsed WM. Given WM's nat-

ural history, reduction of therapy toxicity is an important part of treatment selection.

PATIENT

A 55-year-old male was found to have an IgM monoclonal

gammopathy in January 2001. He was observed until November

2006 when his IgM level climbed to 9135 mg/dL. He was treated

with rituximab, bortezomib and dexamethasone for 4 months.

Treatment was interrupted due to neuropathy, but the IgM level

fell to 1150 mg/dL. He was observed until April 2011. At the time

of progression his IgM was 11 500 mg/dL and he was treated with

single agent rituximab. At that time he was found to have acquired

von Willebrand disease. Rituximab failed to produce a minor

response so he was placed on a trial of bendamustine, lenalidomide

and rituximab. His response lasted less than 1 year. In 2014 he was

placed on an experimental trial of oprozomib. This resulted in a

response of 5 years duration. At relapse in August of 2019 he was

placed on a trial of ixazomib and ibrutinib. Ixazomib was poorly tol-

erated due to diarrhea and he continued on ibrutinib alone. He has

now been on ibrutinib 15 months and has achieved a very good

partial response.

Abbreviations: IgM, immunoglobulin M; MGUS, monoclonal gammopathy of undetermined

significance; mTOR, mammalian target of rapamycin; OS, overall survival; PFS, progression-

free survival; R-CHOP, cyclophosphamide, doxorubicin, vincristine, and prednisone plus

rituximab; WM, Waldenström macroglobulinemia.
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Amyloidosis?

• Sept 2020: Hb 12 (13.5-16) g/L; MC IgMκ 9.3 g/L, normal FLC, BJ negative

• Myocardial scintigraphy/US: no alterations
• Spinal MRI: lumbar disc disease, osteoarthritis of the spine
• Due to the Covid-19 pandemic: no regular check-up, bone biopsy/periumbilical 

fat biopsy not done

• Pregabalin 50 mg with mild symptom relief



Recent history

• March 2023 (83 yrs): worsening of paresthesias, evening fever (37.8°C) without any 
sings of infection, MC IgMκ 13.9 g/L, IgM 18 g/L, IgA 0.3; IgG 8 g/L, BJ 29 mg/L, albumin 
36 g/L, LDH 137 U/L; no cryoglobulins, no lymphadenopathy, no organomegaly

• BM biopsy
ü Predominantly small lymphocytes CD20, CD79a, CD25+, in IgM kappa + also in the 

form of plasma cells (infiltration 70%)
ü The search for amyloid substance with Congo Red staining was negative
ü Diffuse pattern lymphoid infiltrate with IgM kappa secretory component suggesting 

a lymphoproliferative process with secretory differentiation, compatible with 
lymphoplasmacytic lymphoma in the appropriate clinical-laboratory context



Interna'onal Prognos'c Scoring System for Waldenström macroglobulinemia

• Age 83 yrs, Hb 11.2 g/L, PLT 350x10^9/L, 
β2m 2.7 mg/L, MC IgMκ 13.9 g/L à

IPSSWM Intermediate

• anti-MAG detection: negative
• proBNP, Tp, albumin, LDH: within normal 

range

protein is not easily measurable by electrophoresis, then the quantita-

tive IgM level can be used. Both IgM and M protein, measured by

serum protein electrophoresis, correlate well with each other and with

overall disease activity.49 A minor response is an M-spike reduction of

at least 25%. A partial response is defined as a 50% or greater reduc-

tion in M protein. A very good partial response is a 90% reduction in M

protein, and a complete response is immunofixation negativity in the

serum. An update of the criteria for response assessment was publi-

shed.50 There may be discrepancies between IgM levels and bone mar-

row response. The involved serum free light chain is a useful marker of

tumor burden and acts as a leading indicator of response and progres-

sion before the intact IgM. The immunoglobulin free light chain assay,

which is quite valuable in myeloma, has not been well established in

WM. It is not required for serial monitoring of patients with WM.51,52

3 | RISK STRATIFICATION

Since WM is a distinct lymphoproliferative process with unique cell

surface and genetic characteristics, the International Prognostic

Index53 and the Follicular Lymphoma International Prognostic Index54

are not used to determine prognosis. Table 2 gives the currently

accepted international staging system for WM.55

The five criteria shown in Table 2 are not weighted equally. Age

has the greatest impact on prognosis. By definition, patients older

than 65 years cannot be in a low-risk category. Although IgM protein

levels are important prognostically, they do not enter into the staging

system until the IgM level exceeds 7000 mg/dL. Investigators have

suggested that response rates to single-agent rituximab therapy

decline when the IgM concentration exceeds 5000 mg/dL.56 In the

largest study of single-agent rituximab therapy for WM, the IgM level

did not affect response rate.57 Lactate dehydrogenase was absent

from the International Prognostic Scoring System for Waldenström

Macroglobulinemia.58 In a revision of the prognostic scoring system

age (≤65 vs 66–75 vs ≥76 years), β2-microglobulin ≥4 mg/L, serum

albumin <3.5 g/dL, and LDH ≥250 IU/L (ULN < 225) was able to strat-

ify patients in five different prognostic groups and identify a very-low

risk as well as a very-high risk group with a 3-year WM-related death

rate of 0%, 10%, 14%, 38%, and 48% (P < 0.001) and 10-year survival

rate of 84%, 59%, 37%, 19%, and 9% (P < 0.001).59 So, LDH is a pre-

dictor of early mortality in this disease.62

Age is the most powerful predictor of outcome. The 10 year sur-

vival of patients age 45 years or younger is 86%.63

The International Prognostic Scoring System for Waldenström

Macroglobulinemia is to be used only for patients who require treat-

ment. The system should not be used to determine whether a patient

requires intervention; this determination continues to be a clinical

decision.4,64 Serial measurements of β2 microglobulin are not useful in

monitoring therapy.

Because patients with WM have an indolent disease course and

often are of an advanced age, nearly half of all patients succumb to dis-

eases of the elderly, unrelated to WM. The impact of age on OS was

investigated in 238 patients with WM.65 The poorest survival of

patients older than 65 years at diagnosis was attributable to the higher

number of non-WM-related deaths. Cause-specific survival has been

introduced as an important outcome measure. This statistical technique

censors patients who die of causes unrelated to the malignancy and

accounts for the competing risks of death that these patients face.58 In

a competing risk survival analysis, 23% of deaths were unrelated to

WM, and 40% of patients >75 years do not die of WM.66 Patients with

WM have greater overall risk of a second malignancy that is 1.69 times

TABLE 2 International Prognostic Scoring System for
Waldenström macroglobulinemia

Factor Associated With Prognosis Value

Age, y >65

Hemoglobin, g/dL ≤11.5

Platelet count, No./mcL ≤100 000

β2-Microglobulin, mg/L >3

Monoclonal IgM, g/dL >7

Risk Stratum and Survival

Risk Category Scorea Median Survival, mo

Low 0 or 1 (except age) 142.5

Intermediate 2 or age > 65 y 98.6

High >2 43.5

Note: Adapted from Morel et al55 Used with permission.
Abbreviation: IgM, immunoglobulin M.
aOne point is assigned for each positive factor and the risk score is the
sum of points.

TABLE 1 Definitions of IgM-related phenomenon in macroglobulinemia

IgM Monoclonal
Component

Symptoms of Tumor Mass/Infiltration
(Adenopathy Anemia)

Marrow
Infiltration >10%

IgM-Mediated
Symptoms

MGUS + � � �

Smoldering macroglobulinemia + � + �

IgM-related disorder (eg, cold agglutinin
hemolytic anemia, type II
cryoglobulin, neuropathy,
amyloidosis)

+ � ± +

Macroglobulinemia + + + ±

Abbreviations: IgM, immunoglobulin M; MGUS, monoclonal gammopathy of undetermined significance; +, positive; � , negative; ±, equivocal.
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peripheral blood detection may give false-negative results [15]. A
sensitive method, such as allele-specific oligonucleotide polymerase
chain reaction (ASO-PCR) is recommended and each laboratory
should report the method and detection limits. The use of molecu-
lar methods for MYD88L265P detection and flow cytometry may also
be useful for the diagnosis of cases with extranodal involvement
(pleura, central nervous system, etc.) [16]. Activating C–X–C che-
mokine receptor type 4 (CXCR4) mutations are found in!30% of
patients with WM [13]. More than 30 different CXCR4 mutations
have been described in WM, complicating diagnostic standardisa-
tion. Since there are as yet no therapeutic implications outside clin-
ical trials, diagnostic testing for the presence or the absence of
CXCR4 mutations is not routinely recommended. However, in
patients considered for treatment with ibrutinib, CXCR4 mutation-
al status may be evaluated given the effects in depth and response
kinetics in those with CXCR4 mutations [17, 18].

Staging and risk assessment

Besides patient history and documentation of symptoms, initial
evaluation should include a complete blood count (CBC) with
differential and serum chemistry, including lactate dehydrogen-
ase (LDH) and serum albumin. Anaemia may be the only indica-
tion for therapy, and thus its association with WM and not to
other concomitant disorders should be confirmed [e.g. by evalu-
ation of iron status (ferritin) or additional tests]. The b2 micro-
globulin (B2M) level should be measured: it is a prognostic
marker for survival and a component of the International
Prognostic Scoring System for WM (IPSSWM) [19]. Serum pro-
tein electrophoresis and immunofixation and quantification of Ig
levels (IgM, IgG, IgA) are essential at initial assessment. The de-
termination of IgM levels can be based either on densitometry or

Table 1. Diagnostic work-up

Recommended
• History and physical examination

! Include familial history for WM and other B cell lymphoproliferative
disorders

• Review of systems (B symptomsa, organomegaly, hyperviscosity
symptoms, neuropathy, Raynaud’s disease, rash, peripheral oedema, skin
abnormalities, dyspnoea)
! Include fundoscopic examination if IgM is high and hyperviscosity is

suspected
• Laboratory studies:

! Complete blood count
! Complete metabolic panel
! Serum Ig levels (IgA, IgG, IgM)
! Serum and urine electrophoresis with immunofixation
! Serum B2M level
! Viral serology (HBV, HCV and HIV)

• BM aspiration and biopsy
! IHC (required for diagnosis)
! Flow cytometry (optional; consider if IHC not available)
! Testing for MYD88L265P gene mutation

• CT of the chest, abdomen and pelvis (if clinically indicated and
in all patients being considered for therapy)

Optional (if clinically indicated)
• Cryoglobulins
• Cold agglutinin titre
• Serum viscosity
• Screening for acquired von Willebrand disease
• 24-h urine protein quantification
• Serum FLCs
• NTproBNP, cardiac troponins
• EMG, anti-MAG, anti-GM1 (consultation with neurologist)

aFever, night sweats and weight loss.
anti-GM1, anti-ganglioside M1; anti-MAG, myelin-associated globulin
antibody; B2M, b2 microglobulin; BM, bone marrow; CT, computed tom-
ography; EMG, electromyogram; FLC, free light chain; HBV, hepatitis B
virus; HCV, hepatitis C virus; HIV, human immunodeficiency virus; IHC,
immunohistochemistry; Ig, immunoglobulin; NTproBNP, N-terminal pro
b-type natriuretic peptide; WM, Waldenström’s macroglobulinaemia.

Table 2. Prognostification of WM (IPSSWM) (adapted from [19])

Risk group Stage 1 Stage 2 Stage 3
(low risk) (intermediate risk) (high risk)

Risk factors presenta 0 or 1
(except age)

Age or 2 " 3

5-year OS (%) 87 68 36

aRisk factors for IPSSWM include: age" 65 years, Hb# 11.5 g/dL,
platelets# 100$ 109/L, B2M> 3 mg/L and IgM> 70 g/L. Other risk fac-
tors not included in IPSSWM include elevated serum LDH and low serum
albumin.
B2M, b2 microglobulin; Hb, haemoglobin; IgM, immunoglobulin M;
IPSSWM, International Prognostic Scoring System for Waldenström’s mac-
roglobulinaemia; LDH, lactate dehydrogenase; OS, overall survival; WM,
Waldenström’s macroglobulinaemia.

Table 3. Indications for initiation of therapy in patients with WM [31]

Clinical indications for initiation of therapy
Recurrent fever, night sweats, weight loss, fatigue
Hyperviscosity
Lymphadenopathy: either symptomatic or bulky (" 5 cm in

maximum diameter)
Symptomatic hepatomegaly and/or splenomegaly
Symptomatic organomegaly and/or organ or tissue infiltration
Peripheral neuropathy due to WM

Laboratory indications for initiation of therapy
Symptomatic cryoglobulinaemia
Symptomatic cold agglutinin anaemia
Autoimmune haemolytic anaemia and/or thrombocytopaenia
Nephropathy-related to WM
Amyloidosis-related to WM
Hb # 10 g/dL
Platelets < 100$109/L
IgM levels > 60 g/L

Hb, haemoglobin; IgM, immunoglobulin M; WM, Waldenström’s
macroglobulinaemia.
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Salpêtrière Hospital, Pierre and Marie Curie University, UPMC GRC11-GRECHY, Paris, France; 3Division of Hematology, Department of Medicine at Huddinge,
Karolinska Institute and University Hospital, Stockholm, Sweden; 4Division of Hematology and Hemostaseology, Department of Internal Medicine I, Vienna General
Hospital, Vienna, Austria; 5Department of Hematology, Academic Medical Center; 6LYMMCARE (Lymphoma and Myeloma Center Amsterdam), Amsterdam, The
Netherlands; 7Department of Haematology, Niguarda Cancer Center, ASST Grande Ospedale Metropolitano Niguarda, Milan, Italy; 8Comprehensive Cancer Center
Ulm, Institute of Experimental Cancer Research, University Hospital Ulm, Ulm, Germany

*Correspondence to: ESMO Guidelines Committee, ESMO Head Office, Via Ginevra 4, CH-6900 Lugano, Switzerland. E-mail: clinicalguidelines@esmo.org
†Approved by the ESMO Guidelines Committee: October 2013, last update March 2018. This publication supersedes the previously published version—Ann Oncol 2013;
24(Suppl. 6): vi155–vi159.

Incidence and epidemiology

Waldenström’s macroglobulinaemia (WM) is a rare disease that
accounts for 1%–2% of non-Hodgkin lymphomas. The reported
age-adjusted incidence rate is 3.4 per million among the male
population and 1.7 per million among the female population in
the United States, and 7.3 and 4.2 per million, respectively, in the
European standard population [1, 2]. In contrast to multiple
myeloma, WM prevalence is higher among Caucasians than
among African-Americans (IRR: 1.75) [3]. WM is a disease of the
elderly, with the median age at the time of diagnosis being 63–
75 years in different series [3–5]. A strong familial predisposition
has been reported [6–8] and first degree relatives of WM patients
have up to 20-fold increased risk for developing WM (and also
increased risk but at lower level for other B-cell disorders) [9].

Diagnosis

The diagnosis of WM is based on the histopathological confirm-
ation of bone marrow (BM) infiltration by lymphoplasmacytic
cells/lymphoplasmacytic lymphoma (LPL) and the detection of any
amount of monoclonal immunoglobulin M (IgM) protein [10, 11],
which should always be confirmed by immunofixation. The pres-
ence of monoclonal IgM without the histopathological diagnosis of
LPL in the BM is not considered as WM, because this situation could
correspond to monoclonal gammopathy of undetermined signifi-
cance (MGUS), or to a nodal LPL without BM infiltration. A

diagnosis of LPL without detection of monoclonal IgM does not ful-
fil the criteria for WM. The clonal lymphoplasmacytic cell popula-
tion in the BM (which contains a population with lymphocytic
differentiation and one with plasmacytic differentiation) should be
documented by a trephine biopsy and/or aspiration and confirmed
by immunophenotypic studies (immunohistochemistry or flow
cytometry) showing expression of CD19, CD20, CD22 and CD79a
on the lymphocytic as well as CD38 on the plasmacytic component
(small variations can occur) [10, 11]. Multiparametric flow cytome-
try may provide additional data on the immunophenotypic charac-
terisation of WM showing accumulation of light-chain-isotype-
positive B cells with a characteristic phenotype [CD22(+dim)/
CD25+/CD27+/IgM+] that differs from other B-lymphomas by
negative expression of CD5, CD10, CD11c or CD103 [12].

About 90% of patients with WM harbour the myeloid differen-
tiation primary response MYD88L265P gene mutation in their
lymphoplasmacytic cells [13], which can be helpful for the differ-
ential diagnosis from other morphologically similar diseases
(such as multiple myeloma). The MYD88L265P mutation alone is
not diagnostic of WM. This mutation is also found in 50%–80%
of patients with IgM MGUS and may also be found in other lym-
phomas such as marginal zone lymphoma. Furthermore, 5%–
10% of patients who fulfil the immunophenotypic and clinical
criteria of WM do not have the MYD88L265P mutation (they may
either have other MYD88 mutations [14] or may have wild type
MYD88). Diagnostics for the detection of MYD88L265P have not
been standardised but should be based on BM sampling, because

VC The Author(s) 2018. Published by Oxford University Press on behalf of the European Society for Medical Oncology.
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Treatment of specific WM-related conditions
- WM-related amyloidosis
- WM-related peripheral neuropathy
- Bing-Neel syndrome



Upfront treatment of WM
Mayo Clinic mSMART guidelines

Gertz MA et al, JCO, 2022



• Management of peripheral neuropathy associated with IgM 
monoclonal protein remains frustrating for clinicians

• Mechanism of neuropathy is thought to be demyelination due to 
direct binding of antibody to myelin-associated glycoprotein

• Treatment of IgM-associated peripheral neuropathy can be similar 
to that of WM; Rituximab monotherapy retains a relevant role 

In a double blind, placebo-controlled trial, 54 pts with anti-MAG IgM chronic 
demyelinating neuropathy were randomized to placebo or rituximab. The 
primary outcome of absolute improvement in ISS (INCAT sensory score) from 
baseline at 12 months was not achieved as no significant difference in the 
change in ISS was seen between rituximab and placebo groups

• Therapy of IgM associated neuropathy remains inadequate

Gertz et al, 2021; Gruson et al, 2011; Leger et al, 2013



Which therapeutic approach?

• Rituximab monotherapy?
• Other?



Our choice

• Zanubrutinib 80 mg x 2/d (8 May 2023)
• ECOG 1-2, Hb 11 g/dl, plts 315.000/mmc, GB 6800/mmc, N 3160/mmc, 

normal renal and hepatic function, normal level of LDH

Tam CS et al,  Blood, 2020 the ASPEN study



End points/AEs

• 24 May 2023: marked improvement in neurological symptoms
• Hb 11.3 g/dL, GB 7150/mmc, N 2970/mmc, L 3310/mmc, MCV 93.8, 

PLT 242000/mmc

• ….but bleeding at home: bruising, hematomas in the upper limbs, 
rectal bleeding possibly due to hemorrhoidal bleeding

• He stopped clopidogrel à the bleeding episodes resolved



Concomitant drug management

• Cardiological referral to reevaluate clopidogrel therapy and 
substitution with another drug, possibly at a lower dose, if necessary 
to maintain the antiplatelet prophylaxis, in consideration of the risk of 
bleeding linked to zanubrutinib: stop clopidogrel, no other drug



BTKi dose

• Zanubrutinib at the same dosage…

Ø Although data about dose reduction are increasing, they can result 
contradictory and inhomogeneous across pathologies. Moreover, current 
understanding of the impact of BTKi dose reduction on clinical effectiveness is 
conflicting and potentially dependent on disease characteristics

Sarosiek et al, 2023; Tohidi-Esfahani et al, 2023



Comment

• This patient illustrates non common features of the disease:
extramedullary involvement at initial diagnosis with symptomatic
presentation, late diagnostic tests, early response of the neuropathy
with zanubrutinib

Gertz et al, 2021, Cao et al, 2015



WM-related neuropathies 

Visentin A et al,  Cells, 2022

MYD88L265P variant has a high prevalence (66.7%) in an9-MAG an9body neuropathy



Closing remarks

• Earlier BOM…
• Fat biopsy
• Anti-GM1
• Longer follow up

Gertz et al, 2021; Kastritis et al, 2018



Thank you for your attention


