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Case Report 
Biclonal light chain gammopathy with aberrant CD33 
expression in secondary plasma cell leukemia
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Abstract: Plasma cell leukemia is a rare neoplastic proliferation of circulating plasma cells. Clonal proliferations of 
plasma cells, such as in plasma cell leukemia or plasma cell myeloma, are typically characterized by production of 
a monoclonal heavy and/or light chain immunoglobulin. We present a case of a secondary plasma cell leukemia 
arising from plasma cell myeloma with dual expression of lambda and kappa light chains along with aberrant ex-
pression of CD33, CD20, and dim CD56. This case emphasizes the importance of recognizing aberrant immuno-
phenotypes in plasma cell leukemias and represents the first reported case of biclonal light chain expression in a 
secondary plasma cell leukemia. 
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Introduction

Plasma cell leukemia (PCL) is a neoplastic clon-
al proliferation in which plasma cells constitute 
20% of circulating leukocytes or exceed 2x109 

cells/L in the peripheral blood [1]. PCL typically 
expresses a monoclonal immunoglobulin but 
may rarely be a non-producer [2] or have bi- 
clonality [3-5]. As a proportion of all forms of 
plasma cell dyscrasias, biclonal heavy chain 
production is more common than biclonal light 
chain production, and in addition, overlapping 
cases exist [5]. 

The two basic types of plasma cell leukemia 
are primary and secondary. Primary plasma cell 
leukemias have circulating neoplastic plasma 
cells at the initial presentation whereas sec-
ondary plasma cell leukemias arise from a pre-
existing plasmacytoma or plasma cell myeloma 
[6]. Clinically, primary PCL tends to present in 
slightly younger patients and have a more 
prominent extramedullary involvement (i.e. 
lymphadenopathy, hepatosplenomegaly) than 
secondary forms, which tend to present in older 
patients with the disease process more limited 
to the bone marrow and circulation [7]. Se- 
condary PCL has been estimated to occur in 

1-4% of myelomas [8-11] and the incidence of 
primary PCL relative to plasma cell myeloma 
was 3.8% in one study [12]. Although uniformly 
dismal, secondary PCL has worse survival rates 
than primary PCL [7]. 

There are scant reports on biclonal light chain 
production in plasma cell leukemias in the lit-
erature. We present the case of a secondary 
plasma cell leukemia with biclonal expression 
of IgG kappa and free lambda as well as aber-
rant expression of CD33, CD20 and dim CD56. 

Case report

A 68 yo female presented to her physician in 
2006 for back pain which reportedly began 
after doing heavy lifting at work. Initially diag-
nosed with sciatica, her pain continued to wors-
en and additional work-up in April 2007 revealed 
an elevated total serum protein, elevated cre-
atine, and multiple lytic bone lesions. Serum 
immunofixation was positive for an IgG kappa 
and free lambda light chain. Urine immunofixa-
tion confirmed the presence of free lambda and 
kappa light chains. Staging marrows confirmed 
a diagnosis of plasma cell myeloma and the 
patient was treated with thalidomide, dexa-
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methasone, and bisphosphonates for 3 years. 
From December 2008 to July 2009, serial qua- 
ntitative serum light chain measurements had 
consistently elevated free kappa light chains 
and free lambda levels that fluctuated from the 
high end of the normal range to abnormally 
elevated levels. The kappa:lambda ratio stayed 
between 2-4:1. 

In January 2010, the patient developed chest 
congestion with a productive cough and wors-
ening altered mental status. A bone marrow 
biopsy revealed greater than 90% cellularity 
with over 95% designated as immature/atypi-
cal plasma cells with plasmablastic morpholo-
gy. The peripheral blood was significant for 
numerous circulating atypical plasma cells and 
plasmablasts. Serum clonality studies and in 
situ hybridization indicated continued biclonal-
ity with expression of both an IgG kappa immu-
noglobulin and a free lambda light chain (Figure 
1) and flow cytometry demonstrated aberrant 
expression of CD33 and CD20 with dim CD56 
expression in a subset population. The quanti-
tative serum light chains again showed elevat-
ed free kappa consistent with previous levels 
as well as a marked increase in free lambda 
with a kappa:lambda ratio of 0.01:1. The pa- 
tient passed away within 2 weeks of her admis-
sion after a continued decline resulting in mul-
tiorgan dysfunction and failure. 

Microscopic examination of a bone marrow 
biopsy obtained in May 2007 revealed a 50- 
60% cellular marrow with multilineage hemato-
poiesis. 33% of the cells were plasma cells by a 

manual differential count and were character-
ized by round, eccentrically located nuclei with 
mature, clumped chromatin and a biphasic 
cytoplasm with perinuclear clearing and sur-
rounding cytoplasmic basophilia (Figure 2A). A 
karyotype from the same bone marrow sample 
was a normal 46, XX but fluorescence in situ 
hybridization (FISH) revealed 3 copies of the 
ATM and CCND1 probes which was suggestive 
of an extra chromosome 11. In situ hybridiza-
tion with probes for kappa and lambda RNA 
were both positive; however only the lambda 
antibody had positive staining by immunohis- 
tochemistry. 

Microscopic examination of the bone marrow 
obtained in January 2010 revealed a hypercel-
lular marrow (approaching 100%) composed 
predominantly of atypical plasmablastic mono-
nuclear cells characterized by high nuclear to 
cytoplasmic ratios, dispersed chromatin, prom-
inent nucleoli, scant basophilic cytoplasm, and 
scattered cytoplasmic vacuoles (Figure 2B). In 
situ hybridization of the paraffin embedded 
block revealed dual expression of kappa and 
lambda light chains in the plasmablastic cell 
population. Flow cytometry analysis of the bone 
marrow aspirate identified an abnormal popula-
tion comprising 82% of all cells that expressed 
CD38, CD138, CD20, CD33, and dim CD56 and 
had dual expression of intracellular kappa and 
lambda immunoglobulins without expression of 
CD19 or surface kappa and lambda light chains 
(Figure 3). Cytogenetic examination of 20 meta-
phase cells identified multiple chromosomal 
abnormalities and overall hyperdiploidy, consis-
tent with a plasma cell neoplasm. The karyo-
type was 53,XX,del(1)(p22p24),add(2)(q31)ad- 
d(4)(q37),+3,del(3)(p22),-6,+9,+11,+15,+18, 
+21,+mar[cp20] (Figure 4). Again, the RNA in 
situ hybridization for kappa and lambda were 
both positive but only the lambda immunohis-
tochemical study was positive. The peripheral 
blood had 32% plasmablasts and additional 
atypical plasma cells. 

Discussion

There are a scant number of biclonal plasma 
cell dyscrasia cases that have been reported in 
the literature. Most of these plasma cell dyscra-
sias are plasma cell myeloma and involve two 
classes of heavy chain immunoglobulin [5]. To 
our knowledge this is the first reported example 
of kappa/lambda dual expression in a second-

Figure 1. Immunofixation of the serum demonstrat-
ing IgG Kappa and free Lambda. The first lane is 
the patient’s serum electrophoresis. Lanes 2, 3, 4, 
5, and 6 represent the patient’s serum mixed with 
antibodies to heavy chains G, A, and M and to light 
chains K and L, respectively. 
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ary plasma cell leukemia. One reported case 
exists of a biclonal primary plasma cell leuke-
mia with dual kappa/lambda expression [3]. 
However, in that case, the neoplastic cells were 
not evaluated for cytogenetic features of plas-

ma cell dyscrasia nor for the plasma cell mark-
ers CD38 and CD138, calling into question the 
exact nature of this neoplastic process. The 
malignant cells in that case were diagnosed as 
plasmablasts based off of morphology alone 

Figure 2. Evolution of the plasma cell dyscrasia morphology from (A) atypical mature plasma cells in 2007 to (B) 
plasmablastic cells with increased nuclear to cytoplasmic ratios, immature chromatin, and prominent nucleoli in 
2010. (Wright-Giemsa stain, magnification 600x). 

Figure 3. Flow cytometry of the bone marrow. A: CD45 positivity vs side scatter of all cells. The neoplastic plasma 
cells are gated red. B: The subsequent graphs show the plasma cells are positive for CD33, CD38, CD138, CD20, 
CD56 (dim) and cytoplasmic kappa and lambda, and negative for CD7 (PC5, phycoerythrin-cyanine5; PE, phycoery-
thrin; FITC, fluorescein).
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and the reported immunophenotype was IgM+ 
(weak), IgG+(weak), kappa+, lambda+, CD45S+, 
HLA-DR+, CD45-RO, CD68+, and pancytokera-
tin+ and was negative for additional hemato-
poietic markers. 

In our case, the circulating plasma cells had the 
typical bright expression of CD138 and CD38 
immunophenotypically. Additionally, these cells 
expressed CD20, CD33 and dim CD56. CD20 is 
normally expressed on B-lymphocytes in vari-
ous stages of maturation and can be found in 
plasmacytomas but has a higher percentage 
expression in plasma cell leukemias [6]. CD33, 
however, is generally expressed only by imma-
ture myeloid lineage cells as well as monocytes 
and macrophages [13] but has been reported 
in as many as 5-35% of plasma cell myeloma 
cases in some studies [14-16]. Data concern-
ing the expression of CD33 in plasma cell leu-
kemias is sparse. One study with an extremely 
limited sample size of 4 found no aberrant 
expression of CD33 [17]. There is some evi-
dence to suggest that CD33 expressing plas-
macytomas have a worse prognosis than those 
without such expression [15]. Unlike other plas-
ma cell myelomas, the lack of aberrant CD56 
expression is typically observed in PCL. How- 

ever in our case dim expression of CD56 was 
detected in a subset of the neoplastic plasma 
cell population.

The mechanism by which a cell prevents pro-
duction of multiple light chain classes or heavy 
chain classes is known generally as allelic 
exclusion but the actual cellular mechanisms 
are still poorly understood. The locus encoding 
for the heavy chain portion of the immunoglob-
ulin undergoes rearrangement first, and if suc-
cessful, is followed by rearrangement of the 
kappa light chain DNA locus. Only if the kappa 
light chain rearrangement for both alleles is 
ineffective does lambda light chain rearrange-
ment occur. Generally, the formation of a viable 
heavy chain or light chain product prevents 
additional heavy or light chain rearrange- 
ments. 

In this case, three separate methods of light 
chain detection independently verified the 
presence of kappa and lambda light chains. 
First, serological studies repeatedly showed an 
IgG kappa and a free lambda. Secondly, flow 
cytometric analysis detected dual expression 
of kappa and lambda light chains. In situ hybrid-
ization of light chain specific RNA was also posi-

Figure 4. Karyotype of a representative neoplastic plasma cell in metaphase (2010). Obtained from the bone mar-
row.
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tive for cytoplasmic kappa and lambda in the 
same cell population. The fact that immunohis-
tochemical studies of kappa and lambda were 
consistently positive for only lambda epitopes 
may be explained by the use of a monoclonal 
immunohistochemical light chain antibody in 
our case. Thus, the negative result via immuno-
histochemistry may be due to loss or seques-
tration of the antigenic epitope on the kappa 
light chain that corresponds with the monoclo-
nal antibody. This seems likely, given the posi-
tivity of the other tests over the course of mul-
tiple years and multiple tissue and blood 
samples. Other possibilities include 2 separate 
monoclonal populations of plasma cells. 
However, this seems less likely given that the 
light chain ISH did not highlight two distinct cell 
populations on tissue sections. 

Plasma cell leukemias are an aggressive clonal 
proliferation of plasma cells with extension into 
the blood and carry a poor prognosis. To our 
knowledge, this is the first reported case of 
biclonal light chain gammopathy in a secondary 
plasma cell leukemia aberrantly coexpressing 
CD33, CD20 and dim CD56 with the morpho-
logic and cytogenetic evidence of clonal evolu-
tion of the disease.
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