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Abstract

Waldenstrom’s macroglobulinemia (WM) is an indolent B-cell non-
Hodgkin lymphoma characterized by lymphoplasmacytic histology 
in the bone marrow with monoclonal IgM. Median survival can be in 
excess of 10 years. The 5-year cumulative incidence of death is low 
at about 10%. One-third of all-cause specific mortality is due to the 
lymphoma for which histologic transformation (HT) is rare. Here we 
present a case of a 60-year-old man with longstanding untreated WM, 
presenting with minimally symptomatic transformation to diffuse 
large B-cell lymphoma (DLBCL), with an accompanying review of 
the literature. Transformed WM, diagnosed greater than 5 years, has 
a reported survival period of 8 - 9 months. This case highlights that 
after a decade of continued stability in WM, not requiring treatment, 
an acute change in laboratory data with minimally progressive IgM 
levels, in the absence of B symptoms and clinical findings, may be 
the harbinger of transformation and at the time of diagnosis can have 
a rapidly deteriorating clinical course. In this case, the tripling of the 
lactate dehydrogenase (LDH) as the primary drastic change demon-
strates the importance of the rapid increase in LDH as a singly reliable 
marker for HT. Late transformation has been borne out as a negative 
variable as the generally indolent course of WM is curtailed with the 
poor outcome in HT. Although MYD88 wildtype is a possible predic-
tive factor for transformation, it is unclear if late transformation is 
clonally or non-clonally related and further molecular investigation 
is needed.
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Introduction

Waldenstrom’s macroglobulinemia (WM) is an indolent B-cell 
non-Hodgkin lymphoma (NHL) representing 1-2% of all NHLs 
characterized by lymphoplasmacytic histology in the bone mar-
row, with monoclonal IgM [1, 2]. WM was first described in 
1944 as having myeloma-like features, with proliferation of B 
cells causing increased serum IgM that can manifest as hyper-
viscosity syndrome. These include bleeding or thrombosis that 
can be associated with cryoglobulinemia, autoimmune hemo-
lytic anemia and neuropathy without corresponding osteolysis, 
associated with lymphadenopathy and splenomegaly [2-4]. The 
MYD88 L265P mutation is detected in 90% of WM [1]. Median 
age at diagnosis is 70; median survival can be in excess of 10 
years; the 5-year cumulative incidence of death is low at about 
10% [5]. One-third of all-cause specific mortality is due to the 
lymphoma [6], for which histologic transformation (HT) is rare.

Here we present a case of a 60-year-old man with long-
standing untreated WM, presenting with minimally symp-
tomatic transformation to diffuse large B-cell lymphoma 
(DLBCL), with an accompanying review of the literature.

Case Report

The patient was a 60-year-old man who had an IgM kappa mon-
oclonal gammopathy with normal complete blood cell count 
(CBC) and IgM levels stable, at approximately 400 mg/dL (40 
- 230 mg/dL) for 14 years, monitored by observation [7]. How-
ever, he developed progression of WM manifested as pancyto-
penia. CBC revealed white blood cell count (WBC) of 3.7 × 103/
µL (3.8 - 10.8 × 103/µL), hemoglobin of 9.4 g/dL (13.2 - 17.1 g/
dL) and platelets of 46 × 103/µL(140 - 400 × 103/µL). CBC was 
normal 5 months prior. The IgM level was 666 mg/dL; lactate 
dehydrogenase (LDH) level was normal at 150 U/L (135 - 225 
U/L) (Fig. 1). He denied constitutional “B symptoms”, includ-
ing fever > 100.4 °F, drenching night sweats and weight loss. 
Repeat bone marrow aspiration and biopsy reported sheets of 
atypical small mature lymphoid cells, positive for PAX-5 and 
negative for cyclin-D1, with rare CD138-positive plasma cells 
(Fig. 2). Cytogenetics was normal. MYD88 mutation was de-
tected. Flow cytometry revealed B cells with an abnormal im-
munophenotype that expressed CD11C (subset), CD19, CD20, 
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CD23 (subset), CD45 and monotypic kappa surface immu-
noglobulin light chains. A computed tomography (CT) scan 
showed no evidence of splenomegaly, with inguinal nodes up to 
14 mm. He received four doses of weekly rituximab (375 mg/
m2) uneventfully. Four weeks after completion of rituximab, the 
pancytopenia improved (WBC 3.3 × 103/µL, hemoglobin 10.8 
g/dL and platelets 333 × 103/µL). IgM levels declined to 568 
mg/dL. Eight weeks later, repeat rituximab was given with an 
infusion-related reaction, which precluded completion. Ibrutinib 
was planned; however, the patient had deferred. Labs remained 
stable (WBC 3.9 × 103/µL, hemoglobin 11.0 g/dL and platelets 
305 × 103/µL). IgM level was 461 mg/dL.

Rituximab treatment was attempted once more 8 weeks 
later resulting in serum sickness, which required hospital ad-
mission. At that time, labs revealed WBC of 6.4 × 103/µL, he-
moglobin of 8.6 g/dL, platelets of 148 × 103/µL and IgM of 
195 mg/dL. The peak interim LDH was 276 U/L.

Ibrutinib was initiated for progressive pancytopenia 4 
weeks later (WBC 3.7 × 103/µL, hemoglobin 5.7 g/dL, plate-

lets 44 × 103/µL and IgM 205 mg/dL). While on ibrutinib for 6 
weeks, LDH levels tripled from 385 to 1,192 U/L. The patient 
still had no significant B symptoms at this time. Follow-up CT 
scans, in the interim 6 weeks, identified a right inguinal lymph 
node that increased from 2.4 to 3.8 cm. Spleen size increased 
from 11.4 to 14.2 cm. A positron emission tomography (PET) 
scan could not be done. Needle core biopsy of the inguinal 
lymph node revealed large atypical B cells expressing CD20, 
PAX-5, Bcl-2, MUM1 and high Ki-67 labeling index 80% 
diagnostic of HT to DLBCL. Immunohistochemical stains 
were negative for CD10, Bcl-6 and CD5. MYC positivity was 
present in approximately 30% of cells. Repeat bone marrow 
evaluation now revealed large cell lymphomatous involvement 
with complex cytogenetics (47,XY, add(3)(p13), add(6)(q27), 
add(8)(p21), del(9)(q13q22), +19[3]/48, idem, +mar[4]/47, 
idem, -add(6q), add(6) (p23)[3]/46,XY[10]).

He was planned to receive induction chemotherapy with he-
matopoietic stem cell transplantation (HSCT) and was offered a 
clinical trial of chimeric antigen receptor (CAR) T-cell therapy 

Figure 1. Diagram of histologic transformation course. WM: Waldenstrom’s macroglobulinemia; LDH: lactate dehydrogenase.

Figure 2. Pathology slides. (a) Bone marrow biopsy showing sheets of small atypical lymphoid cells and occasional plasma cells 
diffusely involving the bone marrow, consistent with Waldenstrom’s macroglobulinemia (H&E, × 40). (b) Bone marrow biopsy 
showing clusters of large malignant lymphoid cells in a background of bone marrow elements post-histologic transformation 
(H&E, × 20). (c) Lymph node biopsy showing large malignant lymphoid cells with centroblastic morphology. Histologic transfor-
mation to large cell lymphoma (H&E, × 40). H&E: hematoxylin and eosin.
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at the time. The decision was made for induction chemotherapy 
with consideration for HSCT if cytoreduction was achieved and 
CAR T-cell therapy if refractoriness. He was initiated on combi-
nation of CHOP and obinutuzumab, for four cycles requiring dose 
modifications for pancytopenia. He had progression on induction 
chemotherapy with an accelerated decline in performance status 
for which he was not eligible for CAR T-cell therapy. He had 
respiratory and constitutional symptoms with progressive pan-
cytopenia and rising LDH consistent with progression of trans-
formed lymphoma for which modified DHAP chemotherapy was 
initiated. During the salvage chemotherapy, he passed away with 
respiratory decline 4 months after diagnosis of HT.

Discussion

HT of WM to an aggressive lymphoma was first described in 
the 1960s [8, 9] with DLBCL being the most common. Rare 
transformation to aggressive immunoblastic lymphoma, pe-
ripheral T-cell lymphoma and a plasma-type neoplasm have 
also been reported [10, 11], as well as transformation to Hodg-
kin-type lymphoma [12, 13].

In a prospective study of patients with WM, treated with a 
nucleoside analog or an alkylating agent, transformation was 
reported in approximately 8-11% at 6 years [14]. The 15-year 
probability of developing transformation, after nucleoside ana-
logues for WM, was reported as 21% in another series [10]. 
However, the cumulative incidence of transformation ranged 
from 2.4% at 10 years to 3.8% at 15 years in a retrospective 
study of untreated and treated WM patients [15]. Transforma-
tion in WM is suggested to occur in less than 10% of patients 
[10, 13, 15, 16]. About one-quarter of HT has been reported in 
treatment-naive patients [13, 15].

HT to DLBCL can vary from 1 year to greater than 10 
years from diagnosis of WM with a median of 4 - 6 years. 
Transformation presents rapidly with constitutional B symp-
toms, splenomegaly and lymphadenopathy as well as rising 
LDH levels [13, 15, 16]. No guidelines exist on how to screen 
patients at risk of HT in WM. Diagnosis is made with defini-
tive biopsy. A nongerminal cell DLBCL phenotype is the com-
mon transformed subtype [10, 13, 15, 16].

PET-CT avidity, used to suggest transformation, ranged in 
standardized uptake value (SUV) levels from 3.3 to 38 with 
median average of 7 - 15 [13, 17]. Extranodal involvement, 
particularly MYD88-associated sites, such as central nervous 
system (CNS), skin and testis have been reported at the time 
of HT with bone marrow commonly involved [10, 13, 15, 16]. 
The IgM level can decline at the time of HT attributed to clonal 
dedifferentiation [13].

Factors associated with HT of WM are not well under-
stood. Prior treatment has shown associations for transforma-
tion although an increased risk with nucleoside analogs has not 
been borne out [10, 14]. Elevated LDH and time to transforma-
tion > 5 years appear as unfavorable features on multivariate 
analysis [13]. MYD88 wild type in WM has been shown to be 
an independent predictive factor for HT [18, 19]. Sex, age > 70 
years, performance status, serum IgM level, previous exposure 
to purine analogues or to alkylating agents, hemoglobin < 10 g/

dL, platelet count < 100 × 103/µL, WBC < 4 × 103/µL and Ann 
Arbor stage were not statistically significant in univariate anal-
ysis for progression-free survival and overall survival in a case 
series of 77 patients [13]. While Epstein-Barr virus (EBV) is 
implicated in the pathophysiology of NHL, case series of trans-
formed WM to DLBCL found that the majority of transformed 
cases were negative for EBV [13, 15, 16]. Limited molecular 
testing has revealed heterogeneity [20]. Transformations with 
clonally related and unrelated DLBCL have both been reported 
[21-23]. Transformation has been associated with complex cy-
togenetics [24]. Deletion of chromosome 6q and trisomy 4, as 
well as deletion of chromosome 17p, has been reported [13, 
24]. The MYD88 mutation has been detected in the evolved 
lymphoid large cell as well as MYC rearrangement [13, 15, 16].

The overall prognosis for WM patients with associated HT 
to DLBCL is poor. Survival rates range from 5% to 8%, with 
a median survival of less than 3 years [15, 16]. Transformed 
WM, diagnosed greater than 5 years, has a reported survival 
period of 8 - 9 months [13]. The median survival in Richter’s 
syndrome, synonymous for HT in chronic lymphoid leukemia, 
is comparably low at 1.1 years [25].

First-line treatment for transformed WM commonly 
employs conventional CHOP chemotherapy with reported 
response rate of 61%, while second-line treatments have re-
sponse rates reported at 48% [13]. DHAP, GEMOX, ICE and 
MINE have been used [10, 13, 16, 26-28]. For patients that 
could proceed to HSCT, a 3-year estimated cumulative sur-
vival has been reported to be greater than 67% in studies that 
included transformed WM [13, 26-28].

Whether novel agents as Bruton tyrosine kinase inhibitors 
and anti-Bcl-2 inhibitors with response rates upwards of 90% 
in initial treatment of WM can alter the biology and risk for HT 
remains unknown [15]. Immunotherapy with chimeric antigen 
receptor T cell has been tried [29, 30].

Conclusion

This case highlights that after a decade of continued stability 
in WM, not requiring treatment, an acute change in laboratory 
data with minimally progressive IgM levels, in the absence of B 
symptoms and clinical findings, may be the harbinger of trans-
formation and at the time of diagnosis can have a rapidly de-
teriorating clinical course. In this case, the tripling of the LDH 
as the primary drastic change demonstrates the importance of 
the rapid increase in LDH as a singly reliable marker for HT. 
Although there is no early intervention to prevent HT in WM, 
continued vigilance is warranted. Late transformation has been 
borne out as a negative variable as the generally indolent course 
of WM is curtailed with the poor outcome in HT. Although 
MYD88 wild type is a possible predictive factor for transfor-
mation, it is unclear if late transformation is clonally or non-
clonally related and further molecular investigation is needed.

Learning points

1) Late HT in untreated WM, although uncommon, has been 
borne out as a negative variable once diagnosed.
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2) An acute change from long-term stability of laboratory 
data or imaging in untreated WM with minimally progressive 
IgM levels may be the harbinger of transformation.

3) MYD88 wild type has been associated with risk for HT.
4) LDH can be a single reliable marker for HT.
5) Late transformation can be clonally or non-clonally re-

lated and further molecular investigation is needed.
6) Chemoimmunotherapy has been the mainstay for trans-

formed WM followed by allogeneic HSCT if chemosensitive.
7) Future data on novel treatments for WM are needed to 

determine effect on risk and outcome of HT.
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