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CASE REPORT 

Biclonal Primary Plasma Cell Leukemia 

Zoltfin TOTH, J6zsef SIPOS 

Department of Pathology, County Hospital of Zala, Zalaegerszeg, Hungary 

Authors present a multiparameter pathological 
study in a case of rapid biclonal primary plasma 
cell leukemia. The immunohistochemical data 
revealed aberrant phenotypes (monocyte, epithelial 
and T-cell) probably in connection with microenvi- 
ronmental influences. Biclonality can be attributed 

to class switching during malignant transforma- 
tion. Static image cytometry showed aneuploidy. 
The blasts of this process are active immunoregula- 
tory cells. (Pathology Onco logy  Research Vol 4, No  1, 
48-51, 1998) 
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Introduction 

The primary plasma cell leukemia (pPCL) is a rare 
malignant plasma cell proliferation, first diagnosed in the 
leukemic phase without the awareness of preexisting 
myeloma. The criterion for the diagnosis is an absolute 
plasma cell count of greater than 2G/1. A considerable 
number of cases with biclonal gammopathies have been 
described in various immunoproliferative disorders but 
only a few ones have demonstrated different immunoglob- 
ulins on tissue sections.  1"4"5'14"17"19 We report a case of a 
rapid biclonal pPCL with reference to immunohistological 
phenotype, proliferation markers, oncoproteins and ploidy 
pattcrn using static image cytometry. 

chemical diagnosis on blood smears and the introduction 
of chemotherapy, the patient died of  cerebral bleeding 
within 48 hours. Serum immunoglobulin levels were not 
determined. 

Autopsy findings 

The examination was performed within 6 hours post 
mortem, revealing hepatosplenomegaly (liver 2270 g, 
spleen 930 g), generalized lymphadcnomegaly, tumor-like 
nodules in the kidneys and a bright-red mass of bone mar- 
row. The cause of death was cerebral bleeding. Post 
mortem histology demonstrated multiorgan blast cell infil- 
trations, including the brain, too. 

Case report Methods 

Clinical history 

19 year-old man was admitted to our hospital because 
of lever and fatigue lasting for a week. Physically, 
hepatosplenomegaly and generalized lymphadenopathy 
were found. Hematological findings were as follows: 
hemoglobin 66 G/l, platelets 84 G/l, WBC count 216 G/I 
with 96% blasts. Following our morphological and cyto- 
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Consecutively available samples were peripheral blood 
smears, marrow aspirats received in 10% buffered forma- 
lin and autopsy tissues. The smears were stained with 
May-Grfinwald Giemsa, periodic acid-Schiff (PAS), acid 
naphtylacetate esterase for myeloperoxidase, and immu- 
nocytochemically for kappa and lambda immunoglobulin 
light chains. The latter were carried out also on paraffin 
slides of marrow aspirate, firstly without enzymatic diges- 
tion and thereafter with pretrcatment (0,2% trypsin in TBS 
working solution 2" at 20~ followed by an overnight 
incubation with primary antibodies at 4~ The autopsy 
materials were fixed in 10% buffered formalin tor 24 h. 
4 lum paraffin sections were mounted on APES coated 
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glass slides and dried overnight at 37~ Sections were 
depara •nzed in xylene and hydrated through graded al- 
cohol. Immunohistochemical reactions were accomplished 
in Sequenza (Shandon) slit capillary incubation chamber at 
room temperature according to the manufacturer's instruc- 
tions, including microwave treatment and enzymatic diges- 
tion (Table 1). Endogenous peroxidase was blocked with 

3% H202 in methyl alcohol for 30 min at room temperature. 
Pero• activity was visualized with diaminobezindine 
(DAB, DAKO) and finally the sections were counter- 
stained with haematoxyline. Several materials showed sat- 
isfactory internal control structures. 

To measure the plasmablastic nuclear DNA content 
8-10 micrometer kidney sections were stained according 
to the Feulgen method. The nuclei were examined under a 
Zeiss-Axioskop microscope coupled with a Sony televi- 
sion camera and a computerized image analyzer 

Table 1. I m m u n o h i s t o l o g i c a l  r e a c t i o n s  

(Zeiss-Opton, Roche). This analyzer integrates optical 
density absorbance of the whole nucleus for each desig- 
nated cell. DNA index (DI) was calculated as the ratio of 
the mean optical density of blastic nuclei to the mean opti- 
cal density of control nuclei. DI was defined as diploid 
between 0,95 and 1,05. Tubular epithelial nuclei served as 
internal control (DI 0,96 and coefficient of variation 3,92). 
Evaluation of MIB I and PCNA positivity was performed 
using the quantitative immunohistochemistry software 
program (QICA) based on a double-colored imaging of 
positive and negative nuclei, respectively. 

Results 

Peripheral blood smears showed an acute blastic 
leukaemia with some plasmacytoid differentiation. The 
blasts were myeloperoxidase negative, PAS and acid 

Antibody/CD Major specificity Dilution Method Source 

IgG a heavy chain 1:80 LSAB DAKO 
IgA ~ heavy chain 1:50 LSAB DAKO 
IgM ~ heavy chain 1:20 LSAB DAKO 
kappa ~ light chain - EPOS DAKO 
lambda ~ light chain - EPOS DAKO 
C D  45 b leukocytes - EPOS DAKO 
HLA-DR b B cell, active T, 

monocyte 1:50 LSAB DAKO 
CD 34 b haemopoetic 

progenitor prediluted LSAB IMMUNOTECH 
CD 45 RO d T cell 1:100 LSAB DAKO 
CD 3 b T cell - LSAB IMMUNOTECH 
CD 4 b T subset prediluted LSAB BIOGENEX 
CD 8 ~ T subset 1:50 LSAB DAKO 
CD 20 B cell - EPOS DAKO 
CD 79a b B cell 1:30 LSAB DAKO 
CD 68 ~ monocyte - EPOS DAKO 
Mac 387 ~ monocyte, 

myeloid 1:100 LSAB DAKO 
CD 61 ~'b megakaryocyte 1:100 LSAB DAKO 
glycophorin A erythroid prediluted LSAB DAKO 
cytokeratin a epithelial - LSAB DAKO 
EMA epithelial - EPOS DAKO 
CEA a epithelial 1:50 LSAB DAKO 
vimentin ~ mesenchyma - EPOS DAKO 
S--100 ~ neuroendocrine - EPOS DAKO 
Ki-67 b proliferation 1:100 L LSAB IMMUNOTECH 
PCNA proliferation - EPOS DAKO 
bcl-2 b oncoprotein prediluted LSAB BIOGEN EX 
p53 b oncoprotein 1:100 LSAB DAKO 

EPOS - enhanced polymer staining; LSAB - labelled streptavidin-biotin; a - trypsin digestion; b - antigen retrieval with 
microwave in citrate buffer 
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Figure 1. Kappa light-chain. Clot of blood, xl O00 

Figure 2. Lambda light-chain, xlO00 

Figure 3. UCHL1 membrane staining, xlO00 

naphtylacetate esterase positive. Although both of the 
light-chain immunocytochemical reactions were positive 
on smears and in undigested paraffin sections of marrow 
aspirate, because of the strong intercellular background 
staining the clonality seemed to be equivocal. Neverthe- 
less, on morphological grounds we diagnosed plasma cell 

Figure 4. CD68 positive blasts in lymph node wi& remnant of 
follicle, x400 

leukaemia. Doubtless, biclonal light-chain staining was 
first seen in autopsy material. In the sections of clot from 
the heart - containing only fully preserved plasmablasts 
and no serum background - both kappa (Figure l) and 
lambda (Figure 2) cytoplasmic reactions appeared in 
about 50-50% of the leukaemic cells without any pretreat- 
ment. The same results were demonstrated in other organ 
infiltrations (kidney, lymph node, brain etc) with both 
mono- and polyclonal reagents. Finally, by trypsinizing 
the small remnant of original sections of bone marrow 
aspirate, an unequivocal biclonal reaction could be 
restored. The final immunohistological phenotype of plas- 
mablasts was as follows: IgM+(weak), IgG+(weak), 
kappa',  lambda +, CD45S (LCA)*, HLA-DR +, CD45-RO 
(UCHLI) + (Figure 3), CD68 (PG-MI) (Figure 4), pan- 
cytokeratin + (the latter in the bone marrow only, Figure 5). 
Other hemopoietic and non-hemopoietic markers and 
apoptosis proteins were negative. MIB 1 and PCNA anti- 
bodies showed 12 and 18% nuclear staining, respectively, 
by quantitative immunohistochemistry. DNA cytometry 
indicated aneuploidy without any biclonal pattern. 

o 

o 

Figure 5. Cytokeratin positive in filtrate in the bone marrow, 
x400 
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Discussion 

This hyperacute and highly blastic manifestation is a 
curiosity in itself among the infrequent pPCL-s. 3 It is no 
wonder that similar multiparameter pathological investi- 
gations have been reported in myelomas only. 9 The initial 
diagnosis depends on the morphological recognition of the 
plasmocytoid features. Concerning biclonality, our sug- 
gestion is that neoplastic transformation evolved after the 
rearrangement of the p-chain gene and kappa light-chain 
gene and was followed by class switching. The scene of 
this event could perhaps be the lymph node follicle. 6 In 
this respect, our heavily infiltrated nodal features with 
minimal follicular remnants were no longer informative. 
As for the existence of a single or double cell clone, our 
data are not satisfactory. 

On the other hand, recently published immunocyto- 

chemical investigations uncovered multiple coexpres- 
sions of several hematological and non-hematological 
markers in neoplastic and reactive plasmacytoses. 9'~3 

These findings can lead to an initial misdiagnosis. For the 
cytokeratin positivity, ras oncogene can activate keratin 
transcription in non-epithelial tumors and there is evi- 
dence that messenger RNA for some keratins may be pre- 
sent ubiquitously. 7'2~ 

In addition to oncogene transactivation, phenotype 
heterogeneity can be attributed to immunomodulation, 
cytokine influences and adhesive effects, to which these 

active immunoregulatory cells are exposed in their 
microenvironment ,  especially in the bone mar- 
row. 2'1~ We could demonstrate cytokeratin in the 

marrow only and not in the clot or lymph node. 
Otherwise, the plasmablasts lacked CD34, glycophorin 
and CD61, thus - at least in our case - they were not 
descendants of a sequentially lineage-committed stem 
cell. As for the proliferation, our results are comparable 
with the few data reported by others in similar dis- 
eases, ~2'15 albeit we used computer-assisted quantitative 

immunohistochemistry. Hypothetically, bcl-2 and p53 
interaction prevents c-myc-induced apoptosis and ren- 
ders myeloma cells resistant to chemo- and radiothera- 
py.2 In our case, both apoptosis proteins proved to be 
negative. 

The most common use of static image cytometry is the 
measurement of cellular DNA content (ploidy). Our his- 
togram showed an aneuploid plasmablast population 
without any biclonal pattern. The independent prognostic 
value of aneuploidy is not fully established in myelo- 
ma. 8,21 
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