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A b s t r a c t

Although the clinical course of lymphoplasmacytic
lymphoma (LPL)/Waldenström macroglobulinemia
(WM) is usually indolent, high-grade non-Hodgkin
lymphoma may develop in a small subset of patients.
We have not found any patients with LPL/WM
associated with Hodgkin disease (HD) described in the
literature, prompting us to report 2 cases. In case 1, the
patient had LPL/WM involving bone marrow diagnosed
1 week before left supraclavicular lymph node biopsy
revealed LPL/WM and classical HD. In case 2, the
patient had a 15-year history of LPL/WM before
classical HD developed involving bone marrow, liver,
and lymph node. Both cases were positive for IgM,
monotypic immunoglobulin light chain, and B-cell
antigens and were CD3–. The neoplastic Hodgkin cells
were CD15+, CD20+ (case 1), CD30+, CD3–, and
CD45– and were negative for Epstein-Barr virus RNA.
Both patients were treated with chemotherapy for HD.
In case 1, clinical response was excellent with no
histologic evidence of HD in subsequent biopsy
specimens. In case 2, HD was progressive at last
follow-up, despite therapy. Patients with LPL/WM,
similar to patients with other types of low-grade B-cell
lymphoma, can develop HD that may respond to
chemotherapy.

Waldenström macroglobulinemia (WM) is a clinico-
pathologic entity in which patients have bone marrow
involvement by low-grade B-cell lymphoma, most commonly
lymphoplasmacytic lymphoma (LPL), associated with IgM
gammopathy.1-4 Other anatomic sites also may be involved
by LPL/WM, including liver, spleen, lymph node, and
peripheral blood.5,6 Most patients with LPL/WM are elderly,
with a median age of 65 years, and have an indolent clinical
course.2,4-6 Clinical complications of LPL/WM are related to
the presence of elevated IgM in serum and to tissue infiltra-
tion by LPL and include serum hyperviscosity, cryoglobu-
linemia, bleeding diathesis, amyloidosis, and pancytopenia.5,6

In a subset of patients with LPL/WM, higher grade non-
Hodgkin lymphoma may subsequently develop, as reported
by others.7-16 In 1983, Garcia and colleagues10 collected from
the literature 16 well-documented cases of large cell
lymphoma arising in patients with LPL/WM. Occasional
cases have been reported subsequently.11-16 Of these, in 1
large study, 3 of 167 patients with WM developed large cell
lymphoma, for an incidence of 1.8%.16 However, we are not
aware of previous reports of patients with both LPL/WM and
Hodgkin disease (HD). Thus, we describe 2 patients with
LPL/WM in whom classical HD also developed.

Case Reports

Case 1

A 56-year-old man initially visited his family physician
in April 1999 for fatigue and anemia. A CBC count
performed at a local reference laboratory at that time revealed
the following: hemoglobin, 9.8 g/dL (98 g/L; reference range,
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12.0-18.0 g/dL [120-180 g/L]); hematocrit, 28% (0.28; refer-
ence range, 40%-54% [0.40-0.54]); and mean corpuscular
volume, 88 µm3 (88 fL; reference range, 81-99 µm3 [81-99
fL]). Upper and lower endoscopy of the gastrointestinal tract
revealed mild chronic gastritis, Barrett esophagus, hiatal
hernia, diverticulosis, and internal hemorrhoids.

During the next 9 months, the patient experienced a
13.5-kg weight loss and night sweats, prompting referral to
an oncologist in January 2000. At that time, physical exami-
nation revealed bilateral cervical and supraclavicular
lymphadenopathy, with the largest node measuring 1.4 × 1.1
× 1.1 cm, and splenomegaly palpable 2 to 3 cm inferior to
the costal margin. A CBC count revealed persistent anemia
with a hemoglobin level of 7.9 g/dL (79 g/L) and a hema-
tocrit of 25% (0.25). The WBC count was 4,400/µL (4.4 ×
109/L; reference range, 5,000-10,000/µL [5.0-10.0 × 109/L]),
and the platelet count was 154 × 103/µL (154 × 109/L; refer-
ence range, 150-450 × 103/µL [150-450 × 109/L]). The total
protein level was 8.7 g/dL (87 g/L; reference range, 6.0-8.5
g/dL [60-85 g/L]), with 35 g/L of gamma globulin (reference
range, 5-16 g/L). Serum protein electrophoresis revealed a
discrete band of 3.1 g/dL (31 g/L) shown by immunofixation
to be IgM kappa. Quantification of serum immunoglobulins
revealed the following: IgG, 221 mg/dL (2.2 g/L; reference
range, 70-160 mg/dL [0.7-1.6 g/L]); IgA, 20 mg/dL (0.2 g/L;
reference range, 7.0-40 mg/dL [0.07-0.4 g/L]); and IgM, 787
mg/dL (7.87 g/L, reference range, 40-230 mg/dL [0.4-2.3
g/L]). Serum viscosity was 2.7 (reference range, 1.6-1.9).
Bone marrow aspiration and biopsy revealed LPL/WM. One
week later, a left-sided supraclavicular lymph node biopsy
revealed both LPL/WM and classical HD, suggestive of
nodular sclerosis type. The patient was treated with
chemotherapy including doxorubicin, vinblastine, nitrogen
mustard, bleomycin, vincristine, etoposide, and prednisone.

At the last follow-up, 8 months after diagnosis, the
patient was alive with persistent LPL/WM in bone marrow
but no evidence of HD. A CBC count revealed the following:
hemoglobin, 7.3 g/dL (73 g/L); WBC count, 4,900/µL (4.9 ×
109/L); and platelet count, 106 × 103/µL (106 × 109/L). The
serum total protein level was 8.8 g/dL (88 g/L), with 32 g/L
of gamma globulin.

Case 2

LPL/WM first developed in a 39-year-old woman in
1985 and was diagnosed at a local hospital. Bone marrow
aspiration and biopsy and cervical and inguinal lymph node
biopsy specimens obtained at that time showed extensive
LPL/WM. She initially was treated with chlorambucil and
prednisone. In 1986, she was referred to M.D. Anderson
Cancer Center. At that time, a CBC count revealed a WBC
count of 3,200/µL (3.2 × 109/L; reference range, 4,000-
11,000/µL [4.0-11.0 × 109/L]) with a differential count of

73% bands (0.73), 19% lymphocytes (0.19), and 5% mono-
cytes (0.05); hemoglobin, 7.5 g/dL (75 g/L; reference range,
12.0-16.0 g/dL [120-160 g/L]); and platelet count, 127 ×
103/µL (127 × 109/L; reference range, 140-440 × 103/µL
[140-440 × 109/L]). The IgM level in serum was 401 mg/dL
(4.0 g/L; reference range, <225 mg/dL [<2.25 g/L]). Treat-
ment with chlorambucil and prednisone was continued and
then switched to vincristine, doxorubicin, and dexametha-
sone in April 1988 with minimal response.

In 1989, the patient had 75% replacement of bone marrow
by LPL/WM, and treatment with fludarabine was started,
which resulted in complete clinical remission. Remission
persisted until June 1998 when she noted expanded abdominal
girth. A complete workup at that time revealed massive intra-
abdominal lymphadenopathy, a chest wall mass, and lung
involvement. A fine-needle aspiration specimen of the chest
wall mass was interpreted as large cell lymphoma, but material
for immunophenotypic studies was not available and open
biopsy was not performed. The patient was treated with etopo-
side, methylprednisolone, high-dose cytarabine, and cisplatin.
There was an initial response to therapy, but disease persisted.
In April 2000, needle biopsies of lung and intra-abdominal
lymph node were performed. The lung biopsy specimen was
negative for tumor. The lymph node biopsy specimen revealed
a focus of large lymphoma cells, but a definitive diagnosis
could not be established. A second needle biopsy of retroperi-
toneal lymph node 2 weeks later revealed HD of the classical
type, confirmed in subsequent liver needle biopsy and bone
marrow aspiration and biopsy specimens. The patient then was
treated with doxorubicin, bleomycin, vinblastine, and dacar-
bazine and experienced partial clinical response.

At the last follow-up, 4 months after the diagnosis of
HD, the patient was febrile and had right flank tenderness. A
CBC count revealed the following: WBC count, 7,100/µL
(7.1 × 109/L) during filgrastim treatment; hemoglobin, 9.5
g/dL (95 g/L); and platelet count, 112 × 103/µL (112 × 109/L).
She was admitted to the hospital with the clinical diagnosis of
infection and was treated with antibiotics; the fever resolved.
Additional workup during her hospital stay revealed in-
creasing cervical and retroperitoneal lymphadenopathy and
hepatomegaly consistent with progressive HD. On August 11,
2000, the patient was discharged to hospice care.

Materials and Methods

Bone marrow and tissue biopsy specimens were stained
routinely with H&E. Immunohistochemical studies were
performed using fixed, paraffin-embedded tissue sections of
bone marrow and lymph node biopsy specimens in both
cases and a liver biopsy specimen in case 2. A modified
avidin-biotin complex technique with heat-induced antigen
retrieval was used as described previously.17 The panel of
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antibodies included L26 (CD20; dilution, 1:700), anti-CD3
(1:150), and immunoglobulin kappa and lambda light chains
(dilution, 1:10,000; DAKO, Carpinteria, CA); anti–cyclin D1
(prediluted; Zymed, South San Francisco, CA); anti-CD5
(4C7; dilution, 1:50), anti-CD10 (dilution, 1:70), and anti-
CD23 (dilution, 1:20-40) (Vector, Burlingame, CA); anti-
CD15 (dilution, 1:20; Becton Dickinson, Franklin Lakes,
NJ); and anti-CD30 (dilution, 1:20; Signet, Dedham, MA).

Flow cytometry immunophenotypic studies were
performed on bone marrow aspiration material from both
cases. The lymphocytes were gated using 90° side scatter
and CD45 antigen expression as described by others.18 We
analyzed 5,000 cells with each antibody. A large variable
panel of antibodies was used, including reagents specific for
CD2, CD4, CD5, CD7, CD8, CD10, CD11c, CD19, CD20,
CD21, CD22, CD23, CD25, CD45, CD52, CD56, FMC7,
HLA-DR, immunoglobulin kappa and lambda light chains,
and IgM heavy chain.

In situ hybridization for Epstein-Barr virus (EBV)
small-encoded RNA (EBER) was performed using methods
reported by others.19 The studies were performed using
fixed, paraffin-embedded tissue sections of lymph node (case
1) and liver and lymph node (case 2) biopsy specimens.

Results

Histologic Findings

Case 1
Bilateral bone marrow and aspiration biopsy specimens

obtained on January 25, 2000, showed an interstitial and

nodular infiltrate composed of small round lymphocytes and
plasmacytoid lymphocytes extensively involving bone
marrow, representing at least 90% of the cellularity ❚Image

1❚. Granulocytic and erythroid hyperplasia were present in
the uninvolved bone marrow. There was no evidence of HD.
Flow cytometry immunophenotypic studies showed that the
lymphoid cells were positive for monotypic immunoglobulin
kappa light chain, CD19, CD20, CD45, and HLA-DR and
were negative for CD5, CD10, and CD23. Immunohisto-
chemical studies performed on the bone marrow biopsy
specimen showed that the neoplastic cells were negative for
cyclin D1.

An excisional biopsy of a left supraclavicular lymph
node was performed 1 week later and showed both classical
HD suggestive of nodular sclerosis type and LPL/WM
❚Image 2❚. The lymph node architecture was completely
replaced by malignant neoplasm. Capsular fibrosis also was
observed, and focally small fibrous bands penetrated into the
lymph node parenchyma, but well-formed nodules
surrounded by fibrous bands were not present. The neoplasm
was composed of numerous large neoplastic cells consistent
with lacunar cells in a background of inflammatory cells,
including plasma cells. The LPL/WM was present in sheets
predominantly in perinodal adipose tissue. Immunohisto-
chemical studies performed on this specimen showed that the
lacunar cells were positive for CD15, CD20, and CD30 and
were negative for CD3, CD45, and immunoglobulins (Image
2). Plasmacytoid lymphocytes and plasma cells were positive
for monotypic cytoplasmic immunoglobulin kappa, IgM,
CD20, and CD45 and were negative for CD3, CD15, CD30,
immunoglobulin lambda, IgG, and IgA. Plasma cells scat-
tered throughout the HD areas also expressed monotypic

❚Image 1❚ (Case 1) Bone marrow touch preparation (A) and biopsy section (B) extensively involved by lymphoplasmacytic
lymphoma/Waldenström macroglobulinemia. (A, Wright-Giemsa, ×100; B, H&E, ×1,000)

A B
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immunoglobulin kappa and IgM. In situ hybridization for
EBV was negative in the neoplastic cells, but nuclear reac-
tivity was found in a few small and reactive lymphocytes
throughout the lymph node.

Bilateral bone marrow aspiration and biopsy specimens
obtained on May 13, 2000, and July 21, 2000, showed
residual LPL/WM and no evidence of HD. On May 13,
2000, LPL/WM focally replaced the bone marrow, less than
5%. On July 21, 2000, LPL/WM was present in a nodular
and interstitial pattern and replaced approximately 40% to
50% of the bone marrow medullary space. The uninvolved

bone marrow was hypocellular, 20%, with trilineage
hematopoiesis.

Case 2
Right-sided cervical and inguinal lymph node biopsy

specimens obtained in 1985 showed subtotal, diffuse
replacement by LPL/WM. The neoplasm was composed of
both small lymphocytes and plasmacytoid lymphocytes.
Bilateral bone marrow aspiration and biopsy specimens
obtained on December 3, 1985, showed 80% to 90% re-
placement by LPL/WM ❚Image 3❚. In uninvolved areas,

❚Image 2❚ (Case 1) Left supraclavicular lymph node biopsy specimen involved by classical Hodgkin disease and
lymphoplasmacytic lymphoma/Waldenström macroglobulinemia. A, Hodgkin disease with many mononuclear variants
consistent with lacunar cells (H&E, ×400). B and C, The lacunar cells were positive for CD15 (B) and CD20 (not shown) and
were negative for CD45 (C) (immunoperoxidase with hematoxylin counterstain, ×400). D, Lymphoplasmacytic lymphoma/
Waldenström macroglobulinemia in perinodal adipose tissue. The cells were positive for IgM and immunoglobulin kappa (not
shown) (H&E, ×400).

A B
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megaloblastoid erythroid hyperplasia was present. Bone
marrow aspiration and biopsy specimens obtained from
January 1986 to March 2000 showed involvement by
LPL/WM, which was extensive in 1986 and decreased
following the introduction of fludarabine therapy. The extent
of LPL/WM was less than 5% on January 26, 2000, and
absent in the May 5, 2000, and July 21, 2000, bone marrow
aspiration and biopsy specimens. Immunohistochemical
studies performed on bone marrow biopsy specimens
obtained on December 3, 1985, June 2, 1989, and January 26,
2000, showed a monoclonal population of cells positive for
IgM lambda. In the January 26, 2000, specimen, the
neoplastic cells were positive for CD20 and negative for CD3.

The fine-needle aspiration specimen of a chest wall
mass on June 24, 1998, revealed poorly preserved large
lymphoma cells. On April 7, 2000, needle biopsy of an intra-
abdominal lymph node showed a minute focus of large
lymphoma cells. These cells were positive for CD30 and
negative for CD3, CD15, and CD20. A needle biopsy of lung
performed at this time was negative for tumor. On April 21,
2000, needle biopsy of a retroperitoneal lymph node showed
scattered large neoplastic cells surrounded by many small
lymphocytes consistent with HD. The large cells had irreg-
ular, multilobated nuclear contours, and some showed
distinct nucleoli. Diagnostic Reed-Sternberg cells were not
identified. Retrospective review of the previous fine-needle
aspiration specimen of the chest wall mass and needle biopsy
specimen of the intra-abdominal lymph node showed that the
large cells were cytologically similar. Subsequently, bone
marrow ❚Image 4❚ and liver needle biopsy specimens
obtained in July 2000 showed involvement by HD, classical
type.

Immunohistochemical studies performed using
formalin-fixed, paraffin-embedded tissue sections of bone
marrow and liver demonstrated that the large atypical cells
were positive for CD15 and CD30 and negative for CD3 and
CD20. The small lymphocytes were predominantly CD3+ T
cells. Flow cytometric immunophenotypic studies performed
on the July 21, 2000, bone marrow aspirate specimen
showed normal T cells and polytypic B cells.

Cytogenetic studies were performed on bone marrow
aspiration material on 4 separate occasions. Early in the
disease course, on January 14, 1986, cytogenetic studies
revealed 48, XX, +3, –13, +18 [1]/ 46, XX [25]. On March
7, 1989, a second cytogenetic study revealed 46, XX, del
(13)(q12) [2]/48, XX, +3, +4, –13, +18 [1]/46, XX [21].
Cytogenetic analysis performed on bone marrow aspirate
material obtained on September 16, 1999, and July 21, 2000,
revealed 46, XX [19] and 46, XX [12], respectively.

Discussion

LPL associated with IgM gammopathy, also known as
Waldenström macroglobulinemia, accounts for approxi-
mately 2% of all hematologic malignant neoplasms.1-4 Most
patients with LPL/WM are elderly and have bone marrow
infiltration, and a subset of patients may have lymph-
adenopathy, hepatosplenomegaly, peripheral blood cytope-
nias, and hyperviscosity syndrome.2-5

The clinical course of LPL/WM is variable, but most
patients have a chronic and indolent course. However, high-
grade non-Hodgkin lymphoma may develop in some patients,
as reported by others.7-16 Many of these cases may represent
histologic transformation of LPL/WM to high-grade

❚Image 3❚ (Case 2) Bone marrow touch preparation (A) and biopsy section (B) extensively involved by lymphoplasmacytic
lymphoma/Waldenström macroglobulinemia. (A, Wright-Giemsa, ×1,000; B, H&E, ×1,000)
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lymphoma. However, confirmatory molecular studies that
have supported a clonal relationship between the LPL/WM
and high-grade lymphoma have been performed on only a
small number of cases.7,9,10,12 In addition, some studies have
suggested that the LPL/WM and large cell lymphoma were
not clonally related.9 Thus, a second unrelated neoplasm
secondary to chemotherapy or immunodeficiency, the latter
related to either LPL/WM or therapy, cannot be excluded. In
addition, cases of LPL/WM have been associated with other
types of hematologic neoplasms such as acute myeloid
leukemia16,20,21 and acute lymphoblastic leukemia.22 The
association between LPL/WM and acute leukemia may be
coincidental or related to therapy.

We have not identified previous reports of patients with
LPL/WM in whom HD also developed. One case of HD with
monotypic plasma cells in lymph node, occurring in a patient
with monoclonal gammopathy, has been reported.23 However,
that patient lacked histologic evidence of LPL/WM, and the
serum monoclonal paraprotein was IgG kappa. Thus, these 2
cases of LPL/WM associated with classical HD that we
report seem to be unique. The pathogenesis of HD in these
cases is not known. However, it is known that patients with
B-cell small lymphocytic lymphoma/chronic lymphocytic
leukemia subsequently may develop HD, which may repre-
sent a form of histologic progression.19,24,25 In previous
studies of these cases, EBV has been identified in the large
neoplastic cells but not in the small lymphocytes, suggesting
that EBV may have a role in the pathogenesis of HD in this
clinical setting.19,26 By analogy, we hypothesized that EBV
may have had a role in the pathogenesis of HD in these 2
patients, and we therefore assessed both cases of HD for EBV

RNA using an EBV RNA (EBER) probe. The lack of EBV in
the large neoplastic cells of both cases indicates that EBV
probably was not involved in the pathogenesis of HD.

The duration between the diagnosis of LPL/WM and
high-grade non-Hodgkin lymphomas reported previously has
been extremely variable, ranging from 3 months to 16
years.10 The 2 cases we report further illustrate this vari-
ability. In case 1, LPL and HD were diagnosed almost simul-
taneously. By contrast, in case 2, HD developed 15 years after
the diagnosis of LPL/WM was initially established. Others
have suggested that chromosomal aberrations resulting from
chemotherapy may be involved in the pathogenesis of high-
grade non-Hodgkin lymphoma arising in patients with
LPL/WM. This hypothesis is not supported in the 2 cases we
report. In case 1, HD and LPL/WM were diagnosed before
chemotherapy was initiated. In case 2, no karyotypic abnor-
malities were detected in bone marrow involved by LPL/WM
near the time HD was initially diagnosed.

In summary, the 2 cases reported expand the spectrum
of hematologic neoplasms that may occur in patients with
LPL/WM. The clonal relationship between LPL/WM and
HD was not determined in the present study, and, thus, the
possibility of coincidental occurrence cannot be excluded.
EBV does not seem to have been involved in the pathogen-
esis of HD in these 2 patients.

From the Division of Pathology and Laboratory Medicine,
University of Texas M.D. Anderson Cancer Center, Houston.

* Dr Rosales participated in this work as a visiting fellow in
our department and was funded by a grant from the College of
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❚Image 4❚ (Case 2) Bone marrow biopsy section involved by classical Hodgkin disease. A, The neoplasm focally replaced the
medullary space (H&E, ×200). B, Large mononuclear variants were present in a reactive background. These cells were positive
for CD15 and CD30 and were negative for CD3 and CD20 (data not shown) (H&E, ×1,000).
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