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Abstract 
Waldenström macroglobulinemia is a rare hematologic malignancy 
characterized by an IgM-associated lymphoplasmacytic lymphoma. 
Often, it is associated with an indolent disease course, and many pa-
tients are candidates for careful monitoring. As many patients present 
with advanced age and nonspecific constitutional symptoms, careful 
consideration should be given to treatment decisions, including when 
and how to treat for maximized clinical benefit with minimal toxicity. 
This article provides an evidence-based practical approach to appro-
priate monitoring of the asymptomatic patient and management of 
symptomatic patients who require treatment for this rare malignancy.

CASE STUDY
Mr. P was initially incidentally noted to have an elevated total protein in 
2001 on an annual physical exam. As he was asymptomatic, workup was 
delayed until May 2002 when he had a bone marrow biopsy that showed 
approximately 20% involvement with lymphoplasmacytic lymphoma. His 
IgM level at diagnosis was 3,470 mg/dL, with an M spike of 2.1 g/dL. He 
was subsequently followed on a quarterly basis without treatment. His 
immunoglobulin M level gradually rose between 4 and 5,000 mg/dL. He 
still remained asymptomatic and was observed off therapy. 

Waldenström macro-
globulinemia (WM) 
is a rare B-cell ma-
lignancy defined by 

the World Health Organization as 
infiltration of lymphoplasmacytic 
lymphoma in the bone marrow with 
associated hypersecretion of immu-

noglobulin M (IgM) monoclonal pro-
tein, belonging to the non-Hodgkin B 
lymphoma category (Swerdlow et al., 
2016). Common clinical features that 
warrant treatment include anemia, 
thrombocytopenia, constitutional 
symptoms, symptomatic hepato-
splenomegaly, bulky lymphadenopa-J Adv Pract Oncol 2020;11(4):381–389
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thy, and hyperviscosity in rare cases (Gertz, 2019). 
Waldenström macroglobulinemia is an indolent 
disease and may not result in signs and symptoms 
for many years. Although it remains incurable, sur-
vival is improving with the availability of addition-
al therapies. This article provides an overview of 
the incidence, clinical features, and differential di-
agnosis, and highlights the diagnostic criteria and 
updates in treatment recommendations for WM. 
A case study is used to illustrate the approach of 
initial evaluation, latest diagnostic tests, and treat-
ment guidelines that are applicable to the advanced 
practitioner in the clinical management of WM. 

PREVALENCE/EPIDEMIOLOGY
Waldenström macroglobulinemia accounts for 1% 
to 2% of hematologic malignancies, with an an-
nual age-adjusted incidence of 3.8 cases per mil-
lion person-years. It is more common in advanced 
age, males, and Caucasians compared to young-
er age, females, and non-Caucasians (Kapoor, 
Paludo, Vallumsetla, & Greipp, 2015; Wang et al., 
2012). A recent population-based study reported 
an age-adjusted incidence rate of 0.92 and 0.30 
per 100,000 person-years for males and females, 
respectively, and with an age- and sex-adjusted in-
cidence of 0.57 per 100,000 person-years (Kyle et 
al., 2018). The incidence of WM or IgM monoclo-
nal gammopathy is higher among Caucasians than 
non-Caucasians. The median age at diagnosis is 63 
for African Americans and 73 years for Caucasians 
(Kapoor et al., 2015). A genetic predisposition has 
also been suggested, as approximately 20% of pa-
tients with WM have a first-degree relative with a 
related hematologic disorder such as non-Hodg-
kin lymphoma (NHL), multiple myeloma (MM), 
chronic lymphocytic leukemia (CLL), monoclo-
nal gammopathy of undetermined significance 
(MGUS), acute lymphocytic leukemia (ALL), or 
Hodgkin lymphoma (HL; Kapoor et al., 2015).

CLINICAL PRESENTATIONS
At diagnosis, approximately 19% to 28% of patients 
with WM are asymptomatic (Kyle et al., 2012; Po-
phali et al., 2019). These patients may remain as-
ymptomatic for 5 to 10 years before developing 
symptoms that indicate to initiate therapy (Dho-
dapkar et al., 2009; Kyle et al., 2012). Typically, ini-
tial symptoms are nonspecific, including fatigue, 

malaise, weight loss, and fever. Over time, patients 
can develop signs related to cell infiltration and the 
IgM paraprotein. Bone marrow infiltration, seen 
in 100% of cases, can cause anemia, thrombocyto-
penia, and neutropenia. Extramedullary hemato-
poietic tissue infiltration, seen in 25% of cases, can 
cause lymphadenopathy, hepatomegaly, and sple-
nomegaly (Kapoor et al., 2015). The most common 
clinical presentation at the time of symptomatic 
disease is anemia (Dimopoulos & Kastritis, 2019). 

IgM paraprotein-mediated symptoms include 
hyperviscosity, IgM-related neuropathy, cryoglob-
ulinemia, and cold agglutinin hemolytic anemia 
(Kapoor et al., 2015). Hyperviscosity is seen in 35% 
of cases and is evidenced by fatigue, dizziness, 
mucocutaneous bleeding, abnormal fundoscopy, 
retinal hemorrhage, blurred vision, high output 
cardiac failure, and rarely altered mental status or 
stroke (Kapoor et al., 2015; Leblond et al., 2016). 
Hyperviscosity symptoms are typically encoun-
tered when the viscosity level rises > 4 centipoise, 
although patients with a lower viscosity may re-
quire intervention. A funduscopic exam may reveal 
dilated and tortuous retinal veins, retinal hemor-
rhage, and papilledema as a result of retinal vein 
thrombosis. IgM neuropathy is seen in up to 40% 
of cases and is typically an indolently progressive, 
distal, symmetric, predominantly sensory periph-
eral neuropathy (Kapoor et al., 2015). Peripheral 
neuropathy related to WM is common in other-
wise asymptomatic WM, and can be the only in-
dication to start treatment. High titers of myelin-
associated globulin antibodies (anti-MAGs) can be 
found in approximately 50% of these patients. This 
carries a different pathophysiology than amyloid-
associated neuropathy, which should be ruled out 
(Dimopoulos & Kastritis, 2019). Cryoglobulinemia 
is symptomatic in < 5% of cases, asymptomatic in 
20%, and is evidenced by Raynaud phenomenon/
acrocyanosis, peripheral neuropathy, purpura, 
skin ulceration or necrosis, arthralgia, or glomer-
ulonephritis related hematuria. Cold agglutinin 
autoimmune hemolytic anemia is seen in 10% of 
cases and typically presents with a hemoglobin > 7 
g/dL. Significant hemolysis is quite rare—present 
in only 3% of cases (Kapoor et al., 2015). 

Cell infiltration and IgM paraprotein effects 
on the kidney, gastrointestinal tract, and skin are 
rare, accounting for 4%, 4%, and 3% of cases, re-
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spectively (Kapoor et al., 2015). Symptoms related 
to the underlying lymphoproliferative disorder 
are what distinguish MGUS and smoldering dis-
ease from active disease requiring therapy. 

DIFFERENTIAL DIAGNOSIS
It is important to distinguish between IgM MGUS, 
smoldering WM, active WM requiring treatment, 
and related lymphoproliferative disorders. Key diag-
nostic criteria include the presence of a monoclonal 
IgM protein and at least 10% lymphoplasmacytic 
cells present in the bone marrow (Kapoor et al., 
2017). However, clonal B cells with lymphoplasma-
cytic differentiation are not specific to WM and can 
be observed in patients with other B-cell disorders. 
Lymphoplasmacytic lymphoma without a monoclo-
nal IgM protein is not WM, but the biology is not sig-
nificantly different (Dimopoulos & Kastritis, 2019).

The somatic mutation of the myeloid differen-
tiation primary response 88 (MYD88) is present in 
approximately 90% of patients with WM. This can 
be particularly helpful in cases of suspected but his-
topathologically difficult-to-interpret lymphoplas-
macytic lymphoma (Kapoor et al., 2017). Splenic 
marginal zone lymphoma (SMZL), follicular lym-
phoma, and mantle cell lymphoma (MCL) can be 
distinguished from WM through immunopheno-
typic and molecular cytogenetic studies (Dimopou-
los & Kastritis, 2019). Waldenström macroglobulin-
emia morphology has two types of clonal cells (B 
cells and plasma cells with varying degree of dif-
ferentiation) that express typical immunopheno-
type (e.g., surface IgM+, CD20+, CD5+/–, CD22+, 
CD79+, CD25+, CD27+, FMC7+, CD10 +/–, CD23–, 
CD103– for B-cell population and CD138+, CD38+, 
CD45+, CD19+, CD56– for plasma cell population). 
In contrast to WM, morphology of clonal plasma 
cells is absent in SMZL, follicular lymphoma, and 
MCL. In MCL, the clonal cells are characteristical-
ly CD5+, CD23–, and most MCLs also have t(11;14)
(q13;q32); a translocation is not seen in WM. Ap-
proximately 70% to 90% of follicular lymphomas 
have t(14;18), a translocation that results in the 
overexpression of B-cell leukemia/lymphoma 2 
(BCL-2). MYD88 is not expressed in follicular lym-
phoma or MCL. MYD88 mutations can be seen in 
10% of patients with SMZL. Deletion of chromo-
some 7 (del 7q) and trisomy 3 (+3q) and 5 (+5q) are 
common cytogenetic abnormalities in SMZL, while 

30% to 50% of WM have deletion of chromosome 6 
(Dimopoulos & Kastritis, 2019). 

Asymptomatic patients with an IgM monoclo-
nal protein < 3 g/dL, and < 10% clonal lymphoplas-
macytic cells in the marrow are classified as hav-
ing IgM MGUS. Asymptomatic patients with an 
IgM monoclonal protein and > 10% lymphoplas-
macytic cells of the characteristic immunopheno-
type in the marrow are considered to have smol-
dering WM (Gertz, 2018). The risk of progression 
in patients with IgM MGUS to active disease is 1% 
per year (Go & Rajkumar, 2018).

Differentiation between MM and WM is fair-
ly uncomplicated. Patients have IgM myeloma if 
they present with both an IgM protein and diag-
nostic findings of myeloma, which are CRAB fea-
tures of hypercalcemia, renal insufficiency, ane-
mia, bone lesions, and myeloma-defining events of 
60% plasma cell involvement in the bone marrow, 
free light chain ratio of 100 or higher, and/or one 
or more focal lesion on MRI. In MM, bone mar-
row shows pure plasma cell morphology, whereas 
in WM, the bone marrow shows lymphoplasma-
cytic morphology (Dimopoulos & Kastritis, 2019).

DIAGNOSTIC APPROACH
The diagnostic evaluation should include CBC, 
complete metabolic panel, serum immunoglobu-
lin levels, serum protein electrophoresis with 
immunofixation or isotype testing by mass spec-
trometry, 24-hour urine protein electrophoresis 
to evaluate for Bence-Jones proteinuria, beta-2 
microglobulin for prognostic evaluation, bone 
marrow biopsy to determine morphology with cy-
togenetic studies and MYD88 L265P testing, CT 
chest-abdomen-pelvis to evaluate for organomeg-
aly and lymphadenopathy, as well as serum viscos-
ity in cases of suspected hyperviscosity syndrome 
or IgM > 3,000 mg/dL (Dimopoulos & Kastritis, 
2019). The commonly used diagnostic tests at ini-
tial evaluation are outlined in Table 1. 

Once the presence of an IgM monoclonal pro-
tein with > 10% involvement of lymphoplasmacytic 
cells in the marrow is established, the next step is 
to distinguish smoldering from active disease. The 
determination of whether the approach should be 
watch and wait vs. therapeutic intervention de-
pends on the severity of IgM-related constitutional 
symptoms such as fatigue, fever, weight loss, night 
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sweats, coexisting amyloidosis with organ dysfunc-
tion, or hyperviscosity (Kapoor et al., 2017). 

PROGNOSIS
5-year survival for all age groups has improved 
over time, from 57% in 1980 to 78% in 2005, al-
though advanced age is a poor prognostic factor 
(Kristinsson et al., 2013). The median overall sur-
vival was reported as 8 years from 2001 to 2010, 
increased from 6 years from 1991 to 2000 based on 
a report of a large database of 5,784 patients with 
WM (Castillo et al., 2015). The latest report of 10-
year survival rate of WM is 66% (Castillo, Olsze-
wski, Cronin, Hunter, & Treon, 2014). 

Risk stratification using the International 
Prognostic Scoring System (IPSS) was developed 
through an analysis of symptomatic treatment-
naive patient data (Kapoor et al., 2017). Patient 

outcomes vary widely, and the IPSS provides 
meaningful prognostic information. Key risk fac-
tors prior to initiation of therapy identified in-
clude age > 65, hemoglobin ≤ 11.5 g/dL, platelet 
count ≤ 110, serum beta-2 microglobulin > 3 mg/L, 
and serum monoclonal protein > 70 g/L. Zero or 
one risk factor (except older age) is associated 
with low-risk disease and median survival of 142 
months. Any two risk factors or older age alone 
are associated with intermediate-risk disease and 
median survival of 99 months. Three or more risk 
factors are associated with high-risk disease and a 
median survival of 43 months (Morel et al., 2009). 

CURRENT GUIDELINES FOR 
RECOMMENDED TREATMENT
Many patients are candidates for observation with 
close monitoring, typically every 3 to 6 months. It 

Table 1. Diagnostic Workup of Waldenström Macroglobulinemia 

Step Test Indications

Clinical 
assessment

Vital signs Signs/symptoms suspecting diagnosis of 
Waldenström macroglobulinemia

Weight

History and physical exam

Retinal exam If IgM ≥ 3000 mg/dL, or suspected hyperviscosity

Laboratory 
tests

CBC differential Assessing presence of IgM-monoclonal 
gammopathy

Comprehensive metabolic panel

Serum quantitative immunoglobulins A, M, G, free 
light chain assay, SPEP and SIFE or M-protein 
isotype 

24 hours urine collection of UPEP and UIFE or 
M-protein isotype

Serum beta-2 microglobulin, LDH Prognostic evaluation

Serum viscosity Suspected hyperviscosity

Radiology 
test

Chest/abdominal/pelvic CT with contrast if 
possible

Evaluate for organomegaly and lymphadenopathy

Pathologic 
evaluation

Bone marrow aspirate and biopsy with 
immunohistochemistry and/or flow cytometry

Assessing bone marrow morphology with 
monoclonal lymphoplasmacytic infiltration

Cytogenetics and FISH Detecting MYD88 mutation

Additional 
evaluation

Abdominal fat aspirate (Congo red staining on fat 
and bone marrow)

Rule out amyloidosis if presence of peripheral 
neuropathy

Nerve conduction study/electromyogram

Cryoglobulin, cold agglutinin, anti-MAG antibodies

Neurology consult

Note. CBC = complete blood cell count; SPEP = serum protein electrophoresis; SIFE = serum immunofixation 
electrophoresis; UPEP = urine protein electrophoresis; UIFE = urine immunofixation electrophoresis;  
FISH = fluorescence in situ hybridization; MAG = myelin-associated glycoprotein.
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is important to carefully evaluate the patient to 
determine if there is a need for treatment. If there 
is any doubt, one should consider reevaluating the 
patient in 1 to 2 months to determine if there is 
evidence of disease progression (Gertz, 2018). The 
goal of therapy in WM is to gain symptom relief 
and minimize further organ dysfunction while 
preserving quality of life (Kapoor et al., 2017). 

There is a lack of comparative trial data, mak-
ing it difficult to provide treatment recommenda-
tions based on high-quality evidence. However, 
the East German Lymphoma Study Group con-
ducted a randomized trial of rituximab (Ritux-
an)/cyclophosphamide/doxorubicin/vincristine/
prednisone (R-CHOP) vs. bendamustine/ritux-
imab (BR) in a cohort of patients with low-grade 
lymphomas. A subset analysis was conducted, 
showing that 41 patients had WM; 22 received BR, 
while 19 received R-CHOP. The response rate was 
95% in both groups, but the PFS was 36 months in 
R-CHOP and not reached in BR. There was also 
less toxicity in the BR group. This trial led to the 
recommendation of BR as standard frontline ther-
apy in WM. The treatment doses recommended in 
the study were bendamustine at 90 mg/m2/day on 
days 1 and 2 and rituximab at 375 mg/m2/day on 
day 1. Cycles repeat every 28 days, with a goal of 6 
cycles (Rummel et al., 2013). 

The two widely used guidelines are based on 
the recommendations by the National Compre-
hensive Cancer Network (NCCN) and the Mayo 
Stratification of Macroglobulinemia and Risk-
Adapted Therapy (mSMART). The National Com-
prehensive Cancer Network lists the following as 
preferred regimens for WM: BR; bortezomib (Vel-
cade)/dexamethasone/rituximab (BDR); ibrutinib 
(Imbruvica) +/– rituximab; and dexamethasone/
rituximab/cyclophosphamide (DRC; NCCN, 2019). 

Mayo Clinic created a treatment algorithm 
for WM to synthesize the literature into practical 
treatment recommendations, known as mSMART 
(Kapoor et al., 2017). The mSMART algorithm 
outlines a recommendation for BR (4–6 cycles) 
in newly diagnosed patients who have bulky dis-
ease (extensive lymphadenopathy/extramedullary 
disease), profound cytopenias (hemoglobin ≤ 10 
d/dL, platelets < 100), constitutional symptoms, 
or hyperviscosity symptoms. Plasmapheresis is 
recommended prior to BR in patients presenting 

with hyperviscosity symptoms. DRC is an alterna-
tive therapy for those patients having low disease 
burden, i.e., the absence of extensive lymphade-
nopathy. Stem cell collection after 4 to 6 cycles is 
recommended for all transplant-eligible patients. 
Single-agent rituximab can be considered for he-
moglobin < 11 g/dL or symptomatic anemia, plate-
lets < 120, IgM neuropathy, WM-associated hemo-
lytic anemia, or symptomatic cryoglobulinemia. 
Asymptomatic smoldering patients are candidates 
for observation (Kapoor et al., 2017). In the setting 
of salvage therapy, mSMART guidelines recom-
mend to repeat the original therapy if greater than 
3-year time to next therapy (TTNT) was achieved. 
If not, options include ibrutinib monotherapy, 
BDR, BR, or DRC. Autologous stem cell trans-
plantation could be considered in select patients, 
primarily younger patients with multiple relapses 
or primary refractory disease (Kapoor et al., 2015; 
Leblond et al., 2016). 

The role of rituximab maintenance therapy is 
controversial. It was addressed in two retrospec-
tive series of rituximab-naive WM patients who 
received and responded to rituximab-containing 
treatments. Maintenance rituximab appeared to 
improve PFS and OS compared to observation off 
therapy (Treon et al., 2011; Zanwar, 2019). Mainte-
nance rituximab was investigated in a prospective 
clinical trial, randomizing 2 years of maintenance 
rituximab vs. observation after induction with BR. 
After a median 5.9 years of observation, the study 
failed to demonstrate improvement in PFS or OS in 
the maintenance rituximab group (Rummel et al., 
2019). As only retrospective data support the use of 
maintenance rituximab in WM, and a prospective 
trial failed to demonstrate benefit, a risk-benefit 
discussion with the patient would be important for 
practitioners considering maintenance therapy. 

RETURN TO CASE STUDY
In July 2013, 12 years after the initial identification 
of a monoclonal protein, Mr. P’s IgM level start-
ed to rise precipitously, reaching approximately 
8,400 mg/dL. He also experienced constitutional 
symptoms, including fatigue with anemia. He was 
then started on BR, with the first cycle consisting 
only of bendamustine to prevent IgM flare due to 
his high IgM. He had an excellent response, with 
a near 90% reduction of IgM after completing a 
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total of 5 cycles of treatment. He has been off che-
motherapy since November 2013. 

OVERVIEW OF THERAPIES 
Common therapeutic agents with activity against 
WM include alkylating agents (bendamustine), 
monoclonal antibodies (rituximab), Bruton tyro-
sine kinase (BTK) inhibitors (ibrutinib), and pro-
teasome inhibitors (bortezomib). Other classes 
of drugs with activity in WM include nucleoside 
analogs, immunomodulatory drugs, mammalian 
target of rapamycin (mTOR) inhibitors, histone 
deacetylase (HDAC) inhibitors, AKT inhibitor, 
P13 kinase delta inhibitor, and serine/threonine 
kinase inhibitors (Kapoor et al., 2015). Common 
treatment regimens, along with PFS and overall 
response rates, are listed in Table 2.

Bendamustine is an alkylating agent with char-
acteristics of a purine nucleoside analog and is 
given intravenously. A primary potential toxicity of 
bendamustine is long-term myelosuppression. Dose 
reductions for myelosuppression are appropriate 
(Gertz, 2018). Cytopenias are a common but man-
ageable toxicity, and they are less severe than the 
myelosuppression noted in R-CHOP (Buske, 2018). 

Rituximab is an anti-CD20 monoclonal anti-
body antineoplastic agent. When rituximab ad-
heres to CD20, an antigen expressed on the sur-
face of B cells, it leads to cell lysis of B lymphocytes 
(Salles et al., 2017). Rituximab has a safe toxicity 
profile without long-term treatment-related tox-
icity or an impact on stem cell mobilization and 
collection (Gertz, 2019). 

An important potential toxicity is infusion-
related reactions that commonly occur during 
the initial infusion and include transient dyspnea, 
hypertension, cough, bronchospasm, angioede-
ma, chills, rash, and nausea and vomiting (Patel & 
Khan, 2017). Hepatitis B reactivation can occur; 
therefore, patients should be screened for hepati-
tis B infection prior to treatment initiation (Gertz, 
2019). Use of rituximab as a single agent may in-
crease the risks for “IgM flare,” a phenomenon 
in which a transient rise of IgM occurs after ini-
tiation of rituximab, resulting in hyperviscosity- 
related complications and in severe cases that 
urgent plasmapheresis is necessary (Ghobrial 
et al., 2004). The IgM flare phenomenon is less 
frequently observed when rituximab is adminis-
tered in combination with cytotoxic chemothera-
py (Gertz, 2019). Therefore, rituximab monother-
apy is not recommended for patients with a high 
IgM level (Dimopoulos et al., 2014). If pursuing 
rituximab monotherapy, plasmapheresis can pre-
vent IgM flare in patients with high IgM levels 
(Leblond et al., 2016). The 2016 guidelines of the 
American Society for Apheresis and the 2016 con-
sensus treatment recommendations proposed by 
the International Workshops on WM (IWWM-8) 
state that to reduce the risk of IgM flare in pa-
tients with IgM > 4,000 mg/dL, plasmapheresis 
is advised as initial therapy (Leblond et al., 2016). 
IgM flare is an expected potential event and 
should not be confused as treatment failure. 

Rituximab alone provides inferior treatment 
response compared to combined regimens with 

Table 2.  Common Treatments for Waldenström Macroglobulinemia

Regimen Phase ORR PFS

Bendamustine and rituximab 3 subanalyses 95% 69 m

Rituximab 3 48% 20.3 m

Dexamethasone, rituximab, and cyclophosphamide 2 83% 35 m

Bortezomib, dexamethasone, and rituximab 2 85% 43 m

2 96% 57% at 5 years

Ibrutinib 2 90.5% 60% at 5 years

3 90% 86% at 18 m

2 100% 92% at 18m

Ibrutinib and rituximab 3 92% 82% at 30 m

Note. ORR = overall response rate; PFS = progression-free survival. Information from Dimopoulos & Kastritis (2019).
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other anti-WM agents (Santos-Lozano et al., 
2016). A recent meta-analysis of 22 studies con-
firmed that rituximab-based combined therapy 
with an alkylator, purine analog, or proteasome 
inhibitor is highly effective and well tolerated for 
patients with WM (Zheng et al., 2019).

Ibrutinib, an oral agent, is a BTK inhibitor typi-
cally used as monotherapy. The oral route offers 
convenience, and clinical trials have shown effec-
tiveness with ORR 91% and estimated 2-year PFS 
of 69% (Treon et al., 2015). However, diarrhea, 
bleeding, and atrial fibrillation (10.7%) are impor-
tant nonhematologic toxicities. Another concern is 
that it should be given indefinitely, as rapid IgM in-
creases have been reported on its cessation. There-
fore, once starting the drug, the patient typically 
needs to be on indefinite therapy until disease pro-
gression or unacceptable toxicity (Gertz, 2019). The 
CXCR mutation can impact response to ibrutinib, 
with improved responses to MYD88 L265P/CX-
CR4WT compared to MYD88 L265P/CXCRWHM 
genotype (Dimopoulos & Kastritis, 2019).

Bortezomib, used in BDR, is a proteasome in-
hibitor given subcutaneously. It is commonly used 
in combination with rituximab and dexametha-
sone and is an effective novel agent in WM treat-
ment. Bortezomib blocks the enzyme function of 
the proteasome to break down proteins and accu-
mulation of proteins results in activation of can-
cer cell apoptosis. Peripheral neuropathy is one 
of the most common and challenging toxicities 
associated with bortezomib therapy, but this risk 
is mitigated through subcutaneous rather than 
intravenous administration without causing a sig-
nificant impact on response (Moreau et al., 2011). 
Risk of herpes zoster reactivation is increased, 
and antiviral prophylaxis is required for patients 
receiving treatment with proteasome inhibitors. 
Bortezomib-containing therapy is recommended 
in patients with high IgM level, renal impairment, 
cryoglobulinemia, or cold agglutinemia (Kastritis 
& Dimopoulos, 2018).

Cyclophosphamide, used in DRC, is another 
alkylating agent, typically given orally. This regi-
men is associated with moderate myelotoxicity 
but high activity and a generally favorable toxicity 
profile (Buske, 2018). 

In the setting of salvage therapy, the Mayo 
consensus is to repeat the original therapy if 

greater than 3-year TTNT was achieved. If not, 
options include ibrutinib monotherapy, BDR, BR, 
or DRC. Autologous stem cell transplantation 
could be considered in select patients, primarily 
younger patients with multiple relapses or pri-
mary refractory disease (Kapoor et al., 2015; Leb-
lond et al., 2016). 

When considering a more tailored approach to 
therapy, the following considerations may prove 
helpful. Patients with high tumor bulk benefit 
from rapid-acting regimens such as BR or ibruti-
nib/rituximab. If cytopenias are present, regimens 
with less myelotoxicity include BDR or ibrutinib/
rituximab compared to BR. If a patient is at risk 
for hyperviscosity, significant cryoglobulinemia, 
or cold agglutinin disease, plasmapheresis should 
be considered. If rapid IgM reduction is needed, 
BR or BDR are preferable. If cardiac amyloidosis 
is co-occurring, avoiding ibrutinib due to atrial 
fibrillation risk is recommended (Dimopoulos & 
Kastritis, 2019). 

EVALUATION OF  
TREATMENT RESPONSE
Response assessment in WM is evaluated using 
criteria from the Sixth International Workshop on 
WM. Sequential assessment of response following 
the completion of therapy is important, because 
there are many cases of delayed response (Owen 
et al., 2013). 

•	 A complete response (CR) is defined as the 
absence of serum IgM protein by immuno-
fixation/isotype, normal serum IgM level, 
complete resolution of baseline extramed-
ullary disease, and morphologically normal 
bone marrow aspirate. 

•	 Very good partial response (VGPR) is ≥ 90% 
reduction of the serum IgM from baseline 
with complete resolution of extramedullary 
disease and no sign of progression. 

•	 Partial response (PR) is ≥ 50% but < 90% re-
duction of IgM with reduction of any base-
line extramedullary disease and no new evi-
dence of active disease. 

•	 Minor response (MR) is ≥ 25% but < 50% re-
duction in IgM and no progression of extra-
medullary disease. 

•	 Stable disease (SD) is IgM stability within 
25% above/below baseline. 
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•	 Progressive disease (PD) is ≥ 25% increase 
in IgM from nadir and/or clinical progres-
sion attributable to WM (Owen et al., 2013).

The time to initial response in many regimens 
is 4 to 8 weeks (Gertz, 2019). In a retrospective re-
view of BR vs. DRC, the time to best response was 
similar for both at 7 weeks (Paludo et al., 2018).

RETURN TO CASE STUDY
Mr. P has been off chemotherapy since Novem-
ber 2013. Since then, his IgM has been coming 
down, and as of April 2019 there was a contin-
ued downward trend, with a nadir of 1,100 mg/
dL and an M spike of 0.8 g/dL. Five years later, he 
had nearly achieved VGPR with continued deep-
ening of response. He continues to be monitored 
on a quarterly basis with office visits to evaluate 
for patient-reported symptoms, and labs includ-
ing complete blood count and monoclonal pro-
tein studies. 

CONCLUSION
Waldenström macroglobulinemia is a rare, in-
dolent IgM-associated lymphoplasmacytic lym-
phoma. Many patients are candidates for careful 
monitoring. When treatment is warranted, the 
goal is to control symptoms and manage tumor 
burden. Therefore, it is important to treat the 
patient, not the numbers; treatment is only war-
ranted when the monoclonal protein is causing 
symptoms. When treatment is warranted, practi-
tioners should consider bendamustine/rituximab 
for frontline therapy due to the excellent response 
rates, ease of use with a limited the duration of 4 
to 6 cycles, and moderate toxicity profile. When 
initiating therapy, patients may experience an 
IgM flare with the first dose of rituximab. If there 
is concern for hyperviscosity syndrome, provid-
ers should consider giving the first cycle without 
rituximab. IgM flare should not be confused for 
disease progression. l

Acknowledgment
The authors would like to thank their physician 
colleagues in the dysproteinemia clinic at Mayo 
for their support and mentoring.

Disclosure
The authors have no conflicts of interest to disclose. 

References
Buske, C. (2018). Alkylating agents in the treatment of 

Waldenstrom Macroglobulinemia. Hematology/Oncol-
ogy Clinics of North America, 32(5), 821–827. https://doi.
org/10.1016/j.hoc.2018.05.009 

Castillo, J. J., Olszewski, A. J., Cronin, A. M., Hunter, Z. R., & 
Treon, S. P. (2014). Survival trends in Waldenstrom mac-
roglobulinemia: An analysis of the Surveillance, Epide-
miology and End Results database. Blood, 123(25), 3999–
4000. https://doi.org/10.1182/blood-2014-05-574871 

Castillo, J. J., Olszewski, A. J., Kanan, S., Meid, K., Hunter, Z. 
R., & Treon, S. P. (2015). Overall survival and competing 
risks of death in patients with Waldenstrom macroglob-
ulinaemia: An analysis of the Surveillance, Epidemiology 
and End Results database. British Journal of Haematol-
ogy, 169(1), 81–89. https://doi.org/10.1111/bjh.13264 

Dhodapkar, M. V., Hoering, A., Gertz, M. A., Rivkin, S., Szy-
monifka, J., Crowley, J., & Barlogie, B. (2009). Long-term 
survival in Waldenstrom macroglobulinemia: 10-year 
follow-up of Southwest Oncology Group-directed in-
tergroup trial S9003. Blood, 113(4), 793–796. https://doi.
org/10.1182/blood-2008-07-172080 

Dimopoulos, M. A., & Kastritis, E. (2019). How I treat Walden-
strom macroglobulinemia. Blood, 134(23), 2022–2035. 
https://doi.org/10.1182/blood.2019000725

Dimopoulos, M. A., Kastritis, E., Owen, R. G., Kyle, R. A., 
Landgren, O., Morra, E.,...Treon, S. P. (2014). Treatment 
recommendations for patients with Waldenstrom mac-
roglobulinemia (WM) and related disorders: IWWM-
7 consensus. Blood, 124(9), 1404–1411. https://doi.
org/10.1182/blood-2014-03-565135

Gertz, M. A. (2018). Waldenstrom macroglobulinemia treat-
ment algorithm 2018. Blood Cancer Journal, 8(4), 40. 
https://doi.org/10.1038/s41408-018-0076-5 

Gertz, M. A. (2019). Waldenstrom macroglobulinemia: 2019 
update on diagnosis, risk stratification, and manage-
ment. American Journal of Hematology, 94(2), 266–276. 
https://doi.org/10.1002/ajh.25292 

Ghobrial, I. M., Fonseca, R., Greipp, P. R., Blood, E., Rue, M., 
Vesole, D. H.,...Eastern Cooperative Oncology Group. 
(2004). Initial immunoglobulin M ‘flare’ after ritux-
imab therapy in patients diagnosed with Waldenstrom 
macroglobulinemia: An Eastern Cooperative Oncol-
ogy Group Study. Cancer, 101(11), 2593–2598. https://doi.
org/10.1002/cncr.20658 

Go, R. S., & Rajkumar, S. V. (2018). How I manage monoclonal 
gammopathy of undetermined significance. Blood, 131(2), 
163–173. https://doi.org/10.1182/blood-2017-09-807560

Kapoor, P., Ansell, S. M., Fonseca, R., Chanan-Khan, A., Kyle, 
R. A., Kumar, S. K.,...Reeder, C. B. (2017). Diagnosis and 
management of Waldenstrom Macroglobulinemia: Mayo 
Stratification of Macroglobulinemia and Risk-Adapted 
Therapy (mSMART) Guidelines 2016. JAMA Oncol-
ogy, 3(9), 1257–1265. https://doi.org/10.1001/jamaon-
col.2016.5763

Kapoor, P., Paludo, J., Vallumsetla, N., & Greipp, P. R. (2015). 
Waldenstrom macroglobulinemia: What a hematologist 
needs to know. Blood Reviews,, 29(5), 301–319. https://
doi.org/10.1016/j.blre.2015.03.001 

Kastritis, E., & Dimopoulos, M. A. (2018). Proteasome in-
hibitors in Waldenstrom Macroglobulinemia. Hematol-
ogy/Oncology Clinic of North America, 32(5), 829–840. 
https://doi.org/10.1016/j.hoc.2018.05.011 



389AdvancedPractitioner.com Vol 11  No 4  May/Jun 2020

WALDENSTRÖM MACROGLOBULINEMIA GRAND ROUNDS

Kristinsson, S. Y., Eloranta, S., Dickman, P. W., Andersson, T. 
M., Turesson, I., Landgren, O., & Bjorkholm, M. (2013). 
Patterns of survival in lymphoplasmacytic lymphoma/
Waldenstrom macroglobulinemia: A population-based 
study of 1,555 patients diagnosed in Sweden from 1980 
to 2005. American Journal of Hematology, 88(1), 60–65. 
https://doi.org/10.1002/ajh.23351

Kyle, R. A., Benson, J. T., Larson, D. R., Therneau, T. M., Dis-
penzieri, A., Kumar, S.,...Rajkumar, S. V. (2012). Progres-
sion in smoldering Waldenstrom macroglobulinemia: 
Long-term results. Blood, 119(19), 4462–4466. https://
doi.org/10.1182/blood-2011-10-384768

Kyle, R. A., Larson, D. R., McPhail, E. D., Therneau, T. M., Dis-
penzieri, A., Kumar, S.,...Rajkumar, S. V. (2018). Fifty-Year 
incidence of Waldenstrom Macroglobulinemia in Olmst-
ed County, Minnesota, from 1961 Through 2010: A pop-
ulation-based study with complete case capture and he-
matopathologic review. Mayo Clinic Proceedings, 93(6), 
739–746. https://doi.org/10.1016/j.mayocp.2018.02.011

Leblond, V., Kastritis, E., Advani, R., Ansell, S. M., Buske, C., 
Castillo, J. J.,...Dimopoulos, M. A. (2016). Treatment rec-
ommendations from the Eighth International Workshop 
on Waldenstrom’s Macroglobulinemia. Blood, 128(10), 
1321–1328. https://doi.org/10.1182/blood-2016-04-711234

Moreau, P., Pylypenko, H., Grosicki, S., Karamanesht, I., Le-
leu, X., Grishunina, M.,...Harousseau, J. L. (2011). Sub-
cutaneous versus intravenous administration of bort-
ezomib in patients with relapsed multiple myeloma: 
A randomised, phase 3, non-inferiority study. Lancet 
Oncology, 12(5), 431–440. https://doi.org/10.1016/S1470-
2045(11)70081-X

Morel, P., Duhamel, A., Gobbi, P., Dimopoulos, M. A., Dho-
dapkar, M. V., McCoy, J.,...Merlini, G. (2009). Interna-
tional prognostic scoring system for Waldenstrom mac-
roglobulinemia. Blood, 113(18), 4163–4170. https://doi.
org/10.1182/blood-2008-08-174961

National Comprehensive Cancer Network. (2019). NCCN 
Clinical Practice Guidelines in Oncology: Waldenstrom 
Macroglobulinemia/Lymphaplasmacytic Lymphoma. 
V.2.2019. 

Owen, R. G., Kyle, R. A., Stone, M. J., Rawstron, A. C., Leblond, 
V., Merlini, G.,...Treon, S. P. (2013). Response assessment 
in Waldenstrom macroglobulinaemia: Update from the 
VIth International Workshop. British Journal of Haema-
tology, 160(2), 171–176. https://doi.org/10.1111/bjh.12102 

Paludo, J., Abeykoon, J. P., Shreders, A., Ansell, S. M., Kumar, 
S., Ailawadhi, S.,...Kapoor, P. (2018). Bendamustine and 
rituximab (BR) versus dexamethasone, rituximab, and 
cyclophosphamide (DRC) in patients with Waldenstrom 
macroglobulinemia. Annals of Hematology, 97(8), 1417–
1425. https://doi.org/10.1007/s00277-018-3311-z 

Patel, S. V., & Khan, D. A. (2017). Adverse reactions to bio-
logic therapy. Immunology and Allergy Clinics of North 
America, 37(2), 397–412. https://doi.org/10.1016/j.
iac.2017.01.012 

Pophali, P. A., Bartley, A., Kapoor, P., Gonsalves, W. I., Ashrani, 
A. A., Marshall, A. L.,...Go, R. S. (2019). Prevalence and 
survival of smouldering Waldenstrom macroglobulinae-
mia in the United States. British Journal of Haematology, 
184(6), 1014–1017. https://doi.org/10.1111/bjh.15201 

Rummel, M. J., Lerchenmüller, C., Hensel, M., Goerner, M., 
Buske, C., Schulz, H.,…Greil, R. (2019). Two years ritux-

imab maintenance vs. observation after first line treat-
ment with bendamustine plus rituximab (b-r) in pa-
tients with Waldenström’s Macroglobulinemia (mw): 
Results of a prospective, randomized, multicenter phase 
3 study (the StiL NHL7-2008 MAINTAIN trial) [Ab-
stract 343]. Blood, 134(suppl 1). https://doi.org/10.1182/
blood-2019-121909

Rummel, M. J., Niederle, N., Maschmeyer, G., Banat, G. A., 
von Grunhagen, U., Losem, C.,...Brugger, W. (2013). 
Bendamustine plus rituximab versus CHOP plus ritux-
imab as first-line treatment for patients with indolent 
and mantle-cell lymphomas: An open-label, multicen-
tre, randomised, phase 3 non-inferiority trial. Lancet, 
381(9873), 1203–1210. https://doi.org/10.1016/S0140-
6736(12)61763-2 

Salles, G., Barrett, M., Foa, R., Maurer, J., O’Brien, S., Valente, 
N.,...Maloney, D. G. (2017). Rituximab in B-cell hemato-
logic malignancies: A review of 20 years of clinical expe-
rience. Advances in Therapy, 34(10), 2232–2273. https://
doi.org/10.1007/s12325-017-0612-x 

Santos-Lozano, A., Morales-Gonzalez, A., Sanchis-Gomar, 
F., Cristi-Montero, C., Fiuza-Luces, C., Pareja-Galeano, 
H.,...Lucia, A. (2016). Response rate to the treatment of 
Waldenstrom macroglobulinemia: A meta-analysis of 
the results of clinical trials. Critical Reviews in Oncology/
Hematology, 105, 118–126. https://doi.org/10.1016/j.crit-
revonc.2016.06.004 

Swerdlow, S. H., Campo, E., Pileri, S. A., Harris, N. L., Stein, 
H., Siebert, R.,...Jaffe, E. S. (2016). The 2016 revision of 
the World Health Organization classification of lym-
phoid neoplasms. Blood, 127(20), 2375–2390. https://doi.
org/10.1182/blood-2016-01-643569

Treon, S. P., Hanzis, C., Manning, R. J., Ioakimidis, L., Pat-
terson, C. J., Hunter, Z. R.,...Turnbull, B. (2011). Main-
tenance rituximab is associated with improved clinical 
outcome in rituximab naive patients with Waldenstrom 
Macroglobulinaemia who respond to a rituximab-con-
taining regimen. British Journal of Haematology, 154(3), 
357–362. https://doi.org/10.1111/j.1365-2141.2011.08750.x

Treon, S. P., Tripsas, C. K., Meid, K., Warren, D., Varma, G., 
Green, R.,...Advani, R. H. (2015). Ibrutinib in previously 
treated Waldenstrom’s macroglobulinemia. New Eng-
land Journal of Medicine, 372(15), 1430–1440. https://doi.
org/10.1056/NEJMoa1501548

Wang, H., Chen, Y., Li, F., Delasalle, K., Wang, J., Alexanian, 
R.,...Wang, M. (2012). Temporal and geographic varia-
tions of Waldenstrom macroglobulinemia incidence: 
A large population-based study. Cancer, 118(15), 3793–
3800. https://doi.org/10.1002/cncr.26627

Zanwar, S., Abeykoon, J., Gertz, M., Kumar, S., Inwards, D., 
Porrata, L.,…Kapoor, P. (2019). Rituximab-based main-
tenance therapy in Waldenström macroglobulinemia: 
A case control study [Abstract 7559]. Journal of Clinical 
Oncology (ASCO Annual Meeting Abstracts), 37(15 sup-
pl). https://doi.org/10.1200/JCO.2019.37.15_suppl.7559

Zheng, Y. H., Xu, L., Cao, C., Feng, J., Tang, H. L., Shu, M. 
M.,...Chen, X. Q. (2019). Rituximab-based combination 
therapy in patients with Waldenstrom macroglobulin-
emia: A systematic review and meta-analysis. OncoTar-
gets and Therapy, 12, 2751–2766. https://doi.org/10.2147/
OTT.S191179 


