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Background: Waldenstroms macroglobulinemia (WM) or Lymphoplasmacytic lymphoma is a
rare B cell lymphoproliferative malignancy characterized by serum monoclonal
immunoglobulin M (IgM) protein and lymphoplasmacytic infiltration in the bone marrow.
Patients usually present in their seventh decade with symptoms related to the infiltration of
the marrow or the effects of monoclonal IgM in the blood.
Objective: Was to study the clinical characteristics and treatment outcome of patients
diagnosed with WM.
Materials and Methods: This is a retrospective analysis of 26 cases of WM treated at a
tertiary cancer centre.
Results: WM constituted 0.68% of our nonHodgkin’s lymphoma. The median age at
presentation was 67 years with a male to female ratio of 2:1. Four patients had
lymphadenopathy, six had splenomegaly and four patients had evidence of hyper viscosity. All
patients had IgM paraproteinemia, the M band was IgM-kappa in 19 patients and IgM-lambda
in seven patients. All patients had a histopathological confirmation. According to IPSS-WM, 12
patients each were in the intermediate and high risk group and 2 in the low risk group.
Among the 26 patients, 20 patients received upfront treatment and four patients were kept
under observation. The indications for treatment were cytopenia in ten patients, constitutional
symptoms in five, hyper viscosity in four and symptomatic lymphadenopathy in one patient.
Sixteen patients received rituximab-based chemotherapy. Four patients with features with
hyper viscosity underwent plasmapheresis. The three year progression free survival and
overall survival were 69.4% and 78 % respectivel.
Conclusions: WM is a low grade B cell lymphoproliferative disorder having an indolent
course and do not require treatment for prolonged period. Diagnosis is challenging due to
lack of distinct diagnostic features. Rituximab containing regimens are the standard of care.
Newer targeted treatment options may improve the outcome of this incurable disease.
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Introduction
Waldenstroms macroglobulinemia (WM) or Lymphoplasmacytic lymphoma (LPL) is a rare B cell
lymphoproliferative malignancy which accounts for accounts for 1.9% of all non Hodgkin’’s
lymphoma (NHL). [1]. It is characterized by monoclonal immunoglobulin M (IgM) serum protein
and monoclonal lymphoplasmacytic cells in the bone marrow. It is a disease of the elderly, with a
median age at diagnosis of 73 years [1]. It is an indolent disease with a median survival ranging
from 5 to 10 years or more [2, 3].

Monoclonal gammopathy is an incidental finding seen in about 3.5% of individuals above 50 years
of age and WM is an important differential diagnosis of monoclonal gammopathy [4].

The disease presents with symptoms related to the infiltration of bone marrow by small lymphoid
cells and the elevated serum IgM paraprotein which produces hyperviscosity and autoimmune
phenomena [5, 6].

WM is a diagnosis of exclusion and made only after excluding other small B cell neoplasms. The
most important risk factor for developing WM is a preexisting IgM monoclonal gammopathy of
undetermined significance (MGUS) which can transform to WM at a rate of 1.5% per year [7].

In this report we present the results of a retrospective analysis of 26 cases of WM treated at a
tertiary cancer centre.

Materials and Methods
This is a retrospective study conducted in the Department of Medical Oncology at a tertiary cancer
centre in India during a seven-year period (January 2013 to December 2019). Patients with WM
above 14 years of age diagnosed during the study period were included. Twenty-six patients were
diagnosed with WM during the study period. The study was approved by the Human ethics
Committee (HEC No. 40/22). All procedures were performed in accordance with the ethical
standards of the institutional and/or national research committee and with the 1964 Helsinki
Declaration.

  Inclusion/ Exclusion Criteria  

Eligibility criteria included all patients aged above 14 years with a histological diagnosis of
WM/LPL. Patients with relapsed WM and who received some prior treatments were excluded from
the study.

  Methodology  

Medical records of patients were studied with respect to the demographic details, clinical history,
and physical examination, complete hemogram, serum chemistries, beta 2 microglobulin and serum
lactate dehydrogenase (LDH). Diagnostic work up including immunoglobulin assay, serum protein
electrophoresis (SPE), immunofixation electrophoresis (IFE), serum viscosity, histopathology, bone
marrow study, and imaging studies were noted. International prognostic staging for WM (IPSS-
WM) was used for staging [3]. The standard treatment for WM included systemic chemo-
immunotherapy with the anti-CD 20 monoclonal antibody rituximab and other chemotherapy drugs
in varying combinations for 6 cycles. Plasmapheresis or plasma exchange was considered for
patients with evidence of hyper viscosity. The treatment responses were obtained at regular
intervals during chemotherapy, by end of chemotherapy, at relapse and while on follow up. Clinical
response was classified as complete response (CR), Very Good Partial Response (VgPR), partial
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response (PR), stable disease (SD), and progressive disease (PD) based on response criteria
adopted at the 6th International Workshop on WM [8]. Overall survival (OS) was assessed from the
initiation of definitive chemotherapy to the last follow up or death and progression free survival
(PFS) was calculated from the initiation of chemotherapy till disease progression. 

  Statistical analysis  

The baseline patient characteristics, treatment and response details were analyzed using
descriptive statistics. OS and PFS were assessed by Kaplan – Meier method, using SPSS v. 11. The
risk for OS and PFS were analysed using Cox regression method. Statistical significance was
defined as a p value < 0.05.

Results
Baseline patient characteristics are described in Table 1. 

Baseline patient characteristics (n=26) Frequency, n (%)
Median age (years) 67 (range 42-88)
Age > 65 years 18 (69 %)
M: F ratio 2:01
B symptoms 10 (38)
The median duration of symptoms (weeks) 12 (range 1 – 24)
Lymphadenopathy 4 (15)
Splenomegaly 4 (15)
Hyper viscosity (> 4 centipoise) 4 (15)
Hb < 10 g/ dL 13 (50)
Platelet count< 100000/mm3 04 (15)
Elevated LDH 13 (50)
Elevated Beta 2 macroglobulin 14 (54)
M band > 4 g/dL 6 (23)
IFE: IgM-kappa 19 (73)
IgM-Lambda 7 (27)
IPSS –WP scoring  
Low risk 2 (7.7)
Intermediate risk 12 (46.15)
High risk 12 (46.15)
Table 1. Baseline Patient Characteristics.  

n, number of patients; M:F ratio, Male: Female ratio, B symptoms, fever/weight loss/night sweats;
Hb, Hemoglobin; LDH, Lactate Dehydrogenase; M band, Monoclonal band in serum protein
electrophoresis; IFE, Immunofixation Electrophoresis. IPSS International prognostic staging system
for WM

During the period 2013 to 2019, 3819 cases of NHL above 14 years of age were treated in our
department, of which 26 were WM (0.68%). The median age at presentation was 67 years (range
42-88 years). There were 18 males and 9 females, with the male to female ratio of 2:1. Only two
patients were less than 60 years of age (8%) and elderly patients above>65 years constituted 2/3rd

(17 patients) of our study population. The most common presenting symptoms were dyspnea on
exertion, fatigue, and low backache. One patient each presented with abdominal discomfort, neck
swelling, recurrent urinary tract infection, lower limb pain, jaundice and fever. B symptoms were
present in 10 patients (38%). The median duration of symptoms was 12 weeks (range 1 – 24 weeks).
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Four patients had lymphadenopathy (15%), six had splenomegaly (23%) and four patients (15%)
had evidence of hyper viscosity at presentation. The mean hemoglobin in the study population was
9.5 g/dL (range 5.6- 15.3g/dL) and four patients had thrombocytopenia less than 100000/mm3

(range 14000-602000/mm3). The mean serum viscosity was 3.5 centipoises (range 1.7- 7.3). Among
our patients, one tested positive for tuberculosis. All patients had IgM paraproteinemia on SPE with
a median monoclonal band (M band) of 2.6 gm/dL (range 0.8 - 5.9 gm/dL). On IFE the M band was
IgM-kappa (IgM-k) in 19 patients and IgM-lambda (IgM-λ) in seven patients. Serum LDH was
elevated in 13 patients (50%) and serum beta 2 microglobulin was >4 mg/L in 14 patients (54%).

All patients had a histopathological confirmation either from bone marrow or from a lymph node
biopsy. Histopathological examination of bone marrow specimens showed infiltration by
plasmacytoid cells in variable numbers mixed with frequent reactive mast cells. On
immunohistochemically (IHC) the tumor cells were positive for CD20, surface IgM, CD 138 and
negative for CD5, CD10, CyclinD1. Tumor cells showed either k or λ light chain restriction (Figure
1 a,b,c,d). 

Figure 1. a) hematoxylin and eosin staining of the bone marrow specimen showing diffuse interstitial infiltration
by atypical lymphoplasmacytic cells. (400X). On immunohistochemistry these atypical cells are positive for b)
CD138, c) CD 20, and d) shows kappa light chain restriction. 

According to IPSS-WM, 12 patients each were in the intermediate and high risk group and 2 in the
low risk group.

  Treatment  

Among the 26 patients, 20 (77%) patients received upfront treatment and two patients refused
treatment. Treatment details are summarized in Table 2. 

Treatment
outcome

RCD BR BRD RCHOP/RCVP Rituximab
single agent

Others Total number

Number of
patients

6 3 3 2 2 4 20

Complete
remission

4 3 2 2 1 1 13

Partial
remission

0 0 0 0 1 1 2

Progressive
disease

1 0 0 0 0 0 1

Death 0 0 0 0 0 1 1
Relapse 0 0 1 0 1 1 3
Defaulted 1 0 1 0 0 1 3
Table 2. Treatment Summary of Patients Received Treatment Upfront.  

RCD, Rituximab + cyclophosphamide + dexamethasone; BR, Bendamustine + Rituximab; BRD,
Bortezomib +rituximab + dexamethasone; R-CHOP/RCVP, Rituximab + Cyclophosphamide +
Vincristine + doxorubicin + Prednisolone/ Rituximab + Cyclophosphamide + Vincristine +
Prednisolone.

Four patients with WM had no constitutional symptoms, no anemia, no symptoms attributable to
IgM monoclonal protein or tumor infiltration at the time of presentation. These patients were
diagnosed with smoldering WM and were followed up for disease progression. Three patients
remained asymptomatic on regular follow up and one received systemic chemotherapy on
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progression after four years.

Among twenty patients who received upfront treatment the indications for treatment were
cytopenia in ten patients, constitutional symptoms in five, hyper viscosity in four and symptomatic
lymphadenopathy in one patient. The treatment received were rituximab + cyclophosphamide +
dexamethasone (RCD) in six, bendamustine + rituximab (BR) in three, bortezomib +rituximab +
dexamethasone (BRD) in three, single agent rituximab in two, R-CHOP/ RCVP in two,
cyclophosphamide + prednisolone (EP) in two, thalidomide + dexamethasone (TD) in one,
bortezomib + dexamethasone (BD) in one patient. Sixteen patients received rituximab-based
chemotherapy. Four patients with features with hyper viscosity underwent plasmapheresis.

Of the twenty patients who took treatment 13 patients (65%) attained CR, two (10%) attained PR,
one patient (5%) progressed. One patient (5%) died during chemotherapy and three patients (15%)
discontinued treatment. The patient who progressed on first line chemotherapy received BR as
second line treatment and died while on chemotherapy. Three patients had relapsed with a median
DFS of 12 months and received second line treatment with RCD/ BR/ lenalidomide +
dexamethasone. The patient who received RCD as second line chemotherapy attained CR, relapsed
again after 24 months for which she received BRD and continues to be in remission at 30 months.
The other two patients defaulted treatment, One patient developed lung cancer at 88 months of
follow up and another patient contracted COVID 19 infection and died due to COVID pneumonia.

  Survival (Figure 2)  

The PFS at 3 years was 69.4%. There was a significant difference in PFS with respect to presence
of B symptoms, platelet count and monoclonal protein level in SPE. 

Figure 2. a and b, Kaplan Meier Curve Showing PFS and OS at 3 Years. 

The 3-year OS was 78 %. OS for patients with age group < 65 years was 85.7 % and > 65 years was
75 with a P value of 0.47. There was no significant difference in OS with respect to age, sex, B
symptoms, hemoglobin level, platelet count, serum LDH, monoclonal protein level in SPE, beta2
microglobulin (Table 3). 

Variables  PFS    OS   
 P-value Hazard ratio

(HR)
95% CI for
HR

 P value Hazard
Ratio

95% CI for
HR

 

   Lower Upper   Lower Upper
Age 0.677 0.737 0.175 3.098 0.488 2.142 0.249 18.391
< 65 v/s >
65 years

        

Sex 0.677 1.357 0.323 5.701 0.488 0.467 0.054 4.009
Male v/s
Female

        

B symptoms 0.175 0.018 0 5.918 0.27 0.022 0 19.603
Hemoglobin
(g/dL)

0.667 1.371 0.326 5.769 0.271 3.345 0.39 28.717

>10 v/s < 10         
Platelet
Count (mm)3

0.068 3.869 0.905 16.528 0.091 4.039 0.799 20.424

1 lakh v/s <1
lakh

        

M Protein
(g/dL)

0.046 4.602 1.026 20.637 0.19 3.481 0.539 22.48
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<4 v/s > 4         
IFE 0.266 0.304 0.037 2.48 0.955 1.05 0.192 5.749
IgM-k v/s
IgM-λ

        

Beta 2Micro
globulin
(g/dL)

0.542 1.92 0.236 15.625 0.516 0.567 0.102 3.146

Table 3. Univariate Cox Regression Analysis.  

PFS, progression free survival; OS, Overall survival; CI, Confidence Interval; B symptoms,
fever/weight loss/night sweats; M protein, Monoclonal band in serum protein electrophoresis; IFE,
Immunofixation Electrophoresis; IgM-k, Immunoglobulin M- kappa; IgM- λ, Immunoglobulin M-
Lambda.

The three-year OS was 75% in the group of patients who received rituximab+/- chemotherapy
versus 50 % in the non-rituximab arm with a P value of 0.8.

Discussion
Waldenstrom macroglobulinemia or lymphoplasmacytic lymphoma is an extremely rare neoplasm.
The disease was first described by Jan G. Waldenstrom in 1944, who reported an unusual
presentation of lymphadenopathy, anaemia, bleeding, raised ESR, hyperviscosity and IgM
hypergammaglobulinemia [9-11]. It is usually seen in the seventh or eighth decade of life with a
male predominance. WM and LPL overlap, the only differentiating criteria being presence of IgM
paraprotein in WM. In our study, WM constituted 0.68% of NHL with a median age at diagnosis of
67 years and male predominance.

The diagnosis of WML is usually challenging. About 25% of patients are asymptomatic at diagnosis,
with 40% to 70% developing symptomatic disease within 3 years and 10 years of diagnosis [12].
The symptoms are caused by neoplastic infiltration of organs and elevated levels of IgM
paraprotein. Patients usually present with constitutional symptoms like fatigue, fever, weight loss
[13]. About one third of patients present with anaemia due to decreased erythropoiesis because of
bone marrow infiltration, decreased erythrocyte survival due to IgM associated hemolysis, low
erythropoietin levels, and iron deficiency [14]. Lymphadenopathy and or hepatosplenomegaly is
seen in about 25% of cases and some may present with involvement extranodal sites such as skin,
stomach, bowel etc [9,15-18]. WM can present with hyperviscosity symptoms in 30%, autoimmune
hemolysis seen in 20%, coagulopathy and or diarrhoea. Symptoms related to hyperviscosity include
headache, visual disturbances, neurologic symptoms and bleeding. Precipitation of IgM
paraproteins can result in cryoglobulinemia causing Raynaud phenomena and cold urticaria [10,
19]. The autoimmue hemolysis is caused by cold agglutinins [12,16-18]. In the present study, 38%
had constitutional symptoms, 50% had anaemia, 15% each had thrombocytopenia,
lymphadenopathy, hepatosplenomegaly and symptoms of hyperviscosity. All our patients had a
histological diagnosis of WM, 73% had IgM kappa and 27% had IgM lambda disease.

The 2017 WHO classification of tumors of hematopoietic and lymphoid tissues have established four
diagnostic criteria for WM [11].

1. Presence of IgM monoclonal gammopathy

2. Infiltration of bone marrow by small lymphocytes showing plasmacytoid or plasma cell
differentiation.

3. Bone marrow infiltration showing an intertrabecular pattern.
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4. Immunophenotype supportive of WM/LPL including surface IgM+, CD19+, CD20+, CD22+,
CD25+, CD27+, FMC7+, CD5 variable, CD10 -, CD23-, CD103-, CD108-

Most WM/LPL patients have monoclonal IgM, a minority can have both IgM and IgG.

The IPSS-WM is the most well developed and validated tool for risk stratification of symptomatic
WM patients [3]. The staging system is based on five common clinical characteristics: age >65
years, haemoglobin ≤ 11.5gm/dL, platelets ≤ 100x109/L, β2 microglobulin>3mg/L, serum IgM >
7gm/dL. Low risk disease is defined as one or less adverse factor and age ≤ 65 years; intermediate
risk disease defined as two adverse factors and age > 65 years; and high risk disease defined as
having three or more adverse factors. Kastritis reported modified IPSS-WM system including LDH
also as a risk factor to delineate high risk patients with a median survival of less than 3years [20].
Sex, B symptoms, IgM value, performance status, presence of hyperviscosity, bone marrow
infiltration, and cytogenetic changes have also been reported as risk factors [21]. Rarely, WM can
transform into an aggressive immunoblastic variant or a high grade lymphoma [11,19]. The most
common genetic event in WM is an acquired mutation affecting the MYD88 gene is reported in 90%
of patients. A second mutation affecting CXCR4 gene occurs in one third cases [22]. As per the
IPSS- WP scoring, intermediate and high risk constituted 46.15% each and low risk constituted
7.7% in our patient group.

Management of WM is similar to other indolent small B cell lymphomas. Current therapeutic
options in WM do not result in cure. The goal of treatment in symptomatic WM is to keep the
disease under control as long as possible without impairing the quality of life. Treatment depends
on patient symptoms and extent of end organ involvement. Patients with asymptomatic WM are
managed by close observation. In symptomatic patients, the treatment of choice is to combine
rituximab and chemotherapy [23]. Low risk symptomatic patients can be managed with single agent
rituximab [24]. A combination of rituximab and bendamustine (BR) or cyclophosphamide and
dexamethasone (DRC) is usually recommended [25,26]. The combination BR when compared to R
CHOP showed statistically significant improvement in PFS (69.5 months versus 31.2 months)
[26,27]. Rituximab monotherapy is considered in patients with poor general condition [28].
Ibrutinib has been approved as first line in patients not suitable for rituximab/ chemotherapy and in
those with recurrences and those refractory to rituximab [29-31]. Bone marrow transplant is
reserved for younger patients with extensive bone marrow involvement. If symptoms of
hyperviscosity is present, plasmapheresis is recommended prior to chemotherapy [16, 32-34].
Eighty percent of the patients who were given systemic treatment received rituximab based
chemotherapy in the present study.

The median survival of patients with WM is about 7.4 years, mortality is associated with
symptomatic disease, whereas asymptomatic patients have survival similar to the general
population [33]. The 5 year survival rates for IPSS-WM low risk, intermediate risk and high risk are
87%,68% and 36% respectively [3]. The absence of MYD 88 mutation is associated with poor
outcome. WM that transforms to diffuse large B cell lymphoma is also associated with poor survival
[5,17,19,33, 35]. In the present study, the 3 year PFS was 69.4% and OS was 78%.

In conclusion, WM is a low grade B cell lymphoproliferative disorder having an indolent course and
do not require treatment for prolonged period. Diagnosis is challenging due to lack of distinct
diagnostic features. Rituximab containing regimens are the standard of care. Newer targeted
treatment options may improve the outcome of this incurable disease.
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