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Abstract Plasma cell leukemia (PCL) represents a rare
and aggressive form of plasma cell dyscrasia which can be
primary (pPCL) or secondary (sPCL). It is diagnosed based
on absolute plasma cell count of more than 2.0 x 10%/1 or a
relative proportion of greater than 20% of the peripheral
blood leukocyte count. Although pPCL and sPCL share
several clinical features, important differences exist.
Patients with pPCL are younger; often have extra osseous
organ involvement (liver, spleen and other extramedullary
sites), increased frequency of renal failure, fast declining
performance status and rapid progression to the terminal
stage. Patients with sPCL have advanced bone disease.
Presented in this article is India data of a short series of five
cases of PCL diagnosed at a tertiary care centre from south
India over last 5 years. All cases were de novo and had
varied spectrum of presentation and so were not suspected to
be plasma cell dyscrasia clinically. Detailed hemato-path-
ological evaluation clinched the diagnosis in all the cases.
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Introduction

Extramedullary plasma cell cancers, such as plasma cell
leukemia (PCL) and multiple extramedullary plasmacyto-
mas (MEP) are very aggressive malignancies. These can be
primary (de novo) or secondary. Primary PCL (pPCL)
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presents de novo in the leukemic phase without a prior
history of a plasma cell dyscrasia, while secondary PCL
(sPCL) arises in the context of a pre-existing multiple
myeloma (MM) [1]. Primary PCL is a rare disorder, rep-
resenting less than 5% of malignant plasma cell diseases
[2] and characterized by plasma cells (PC) circulating in
the peripheral blood. Diagnostic criteria were defined by
Kyle et al. [3] as an absolute plasma cell count of more
than 2.0 x 10”1 or a relative proportion of greater than
20% of the peripheral blood leukocyte count. Some
investigators consider this number to be arbitrary and have
relied more on the clinical behavior of the disease rather
than the absolute number of circulating malignant PC [4].

PCL remains an incurable and highly resistant disease.
The disease is usually progressive with dismal outcome;
sPCL rarely responds to chemotherapy because patients
have already received alkylating agents and have become
resistant to them; in the primary form, responses have been
observed to be higher with combination therapy than with
single alkylating agents. Although pPCL may respond to
treatment initially, these responses are short lived with dis-
mal median overall survival of 8 months. On the other hand,
sPCL is an exceedingly resistant, rapidly progressive and
fatal disease with median overall survival of 2 months [5].

We present data of our personal experience of PCL
diagnosed at a tertiary care centre from south India over the
last 5 years.

Results

There were 89 cases of plasma cell dyscrasias diagnosed
over last 5 years (mid 2005-mid 2010) out of which there
were five PCL (Cases 1-5). The clinico-hematological
profile of these five cases is given in Table 1. All patients
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of PCL were diagnosed on the basis of circulating PC in the
peripheral blood comprising more than 20% along with
bone marrow plasmacytosis. The age of the patients ranged
from 37 to 62 years and there were three male and two
female patients.

The patients had diverse nonspecific presentation such
as easy fatigability (1 case), loss of appetite (1 case), fever
(1 case), abdominal distension and pedal edema (1 case),
chest pain (1 case) and dysfunctional uterine bleeding and
subcutaneous nodules (1 case). Hence many of them at
presentation were clinically not suspected to be plasma cell
dyscrasia. The duration of illness ranged from 1 week to
2 months and none of the patients had a prior diagnosis of
plasma cell dyscrasia. Hepatosplenomegaly was present in
three patients and only hepatomegaly in one patient.
Lymphadenopathy was present in two patients. One patient
presented with Mediastinal widening on chest X-ray and
USG abdomen showed multiple intra-abdominal lymph
nodes (Case 4). Bony lytic lesions were present in one
patient.

At presentation all patients had anemia and four had
thrombocytopenia. All cases presented with leukocytosis
and PC in peripheral blood ranged from 39 to 79%. Bone
marrow examination carried out in all cases showed plas-
macytosis ranging from 44 to 90% with suppressed normal
haematopoesis. The morphology of PC ranged from plas-
macytic, plasmablastic to anaplastic and several cases
showed lymphoplasmacytic cells especially in the periph-
eral blood smear (Fig. 1a). Serum protein electrophoresis
(SPE) report available in two patients was positive for M
band in one patient; Bence-Jones proteinuria evaluated in
three patients was negative and light chain monoclonality

Fig. 1 Case 5. a Marked peripheral blood leukocytosis with several
plasma cells and lymphoplasmacytic cells (Leishman x400); Inset
(Leishman x1,000), b Endometrial biopsy showing infiltration by
plasma cells (H & E x200); Inset (H & E x400), ¢ Skin biopsy
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by immunohistochemistry (IHC) done on biopsy section
onion was available in three cases (Table 1).

The patient with youngest age at presentation in this
series (case 3) had renal failure and underwent dialysis. He
was given dexamethasone and symptomatic treatment;
however, he succumbed within 20 days of hospitalization.
Cases 1 and 2 were lost to follow up.

In the case with anaplastic morphology (Case 4)
(Fig. 2a), because of the diagnostic difficulty, IHC was
done on the BM biopsy which showed strong lambda
positivity (Fig. 2b). The same patient had multiple intra-
abdominal lymph nodes and had undergone an USG guided
FNAC which showed sheets of PC some with anaplastic
morphology and some with multilobated nuclei (Fig. 2c).
Bone marrow examination along with IHC helped in the
final diagnosis of PCL with MEP. The patient was
explained about the poor prognosis and opted for no che-
motherapy. She was discharged on request with symp-
tomatic management.

The patient with DUB (Case 5) was hospitalized and
underwent further investigations. Endometrial biopsy
showed infiltration by atypical PC (Fig. 1b). The same
patient also had multiple subcutaneous nodules clinically
suspected to be nodular vasculitis. Skin biopsy showed
dense infiltration by atypical PC which on IHC showed
strong kappa positivity (Fig. 1c). The patient went to
altered sensorium and rapidly succumbed to her illness
before any definitive therapy could be initiated. We
received her postmortem liver lung and bone marrow
biopsies which showed infiltration by atypical PC. Hence
the final autopsy diagnosis was PCL with widespread dis-
semination to skin, liver, lungs and endometrium.
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showing infiltration by plasma cells in the subcutaneous fat (H & E
%x200); Left Inset showing strong kappa positivity (IHC x400), Right
Inset showing lambda negativity (IHC x400)
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Fig. 2 Case 4. a Diluted bone marrow smear with plasma cells
having anaplastic morphology (Leishman x400); Lower Inset
(Leishman x1,000); Upper Inset showing occasional binucleate
plasma cells (Leishman x400), b Bone marrow biopsy showing

Discussion

Primary PCL is a rare and aggressive subtype of plasma
cell dyscrasia. The incidence found in this series was 5.6%
(5 in 89 cases over 5 years) which is higher than what was
earlier reported in a North Indian series of patients (4.5%)
[6] and an earlier study from our centre (two cases over
10 years) [7]. The youngest patient in this series was
37 years although there are Indian reports of pPCL at even
younger age of presentation at 21 years [8].

Primary PCL has been reported to be associated with
prior exposure to chemotherapy and/or radiotherapy;
however, this association is difficult to confirm due to low
incidence of the disease [9]. Secondary PCL develops from
a preexisting plasma cell dyscrasia. Recent attempts at
genetic and molecular profiling of PCL have shown cyto-
genetic abnormalities in over 70% of PCL patients [10].
Hypodiploidy and complex karyotypes with multiple
numerical and structural abnormalities involving chromo-
some 1, 13 and 14 are reported in a significant number of
PCL cases [4, 5, 11] including report from India of multiple
cytogenetic abnormality in a case of pPCL [12].

Although pPCL and sPCL share several clinical fea-
tures, important differences exist between them. Patients
with pPCL are younger; often have extra osseous organ
involvement, with increased frequency of renal failure, fast
declining performance status and rapid progression to the
terminal stage. The liver, spleen and other extramedullary
sites are more commonly involved than sPCL [11]. Com-
pared to pPCL, patients with sPCL have advanced bone
disease [1]. All cases in this series of patients were de novo
and had a younger age of presentation, a shorter duration of

interstitial infiltrate of plasma cells (H & E x400); Inset showing
lambda light chain positivity (IHC x200), ¢ USG-guided FNAC from
intra-abdominal lymph nodes showing sheets of plasma cells, some
having anaplastic morphology (MGG x400)

illness, lesser incidence of bony lytic lesions and greater
incidence of extramedullary involvement compared to a
series of five cases of PCL from North Indian group of
patients reported earlier [6] probably indicating some form
of progression of a plasma cell dyscrasia to sPCL in that
subgroup. Another large study from North India [13] also
reported organomegaly and bleeding tendency to be more
common in pPCL. That study reported frequent misdiag-
nosis as acute leukemia or the leukemic spill of lymphoma
on the initial peripheral smear in pPCL.

Flow cytometry is an important diagnostic tool for the
evaluation of peripheral blood to confirm circulating clonal
PC. Akin to the malignant PC from MM or MGUS patients,
malignant PCL cells also express CD38 and CD138 [1].
However, expression of CD20 is more prevalent and there
is reduced expression of CD56, CD117, HLA-DR and CD9
antigens on PCL cells compared to MM [5]. A recent study
from India [14] using Multicolor flow cytometry (MFC)
in ten cases of PCL found MFC immunophenotyping
useful in differentiating PCL from other chronic lympho-
proliferative disorders with plasmacytoid morphology.
Co-expression of CD38 and CD138 was best combination
to identify the PC by MFC in their study.

In pPCL, similar to MM, IgG is the most common
monoclonal protein. Increased frequency of Bence-Jones
proteinuria as an isolated paraproteinemia has also been
reported [S] but was absent in our series of patients.
Compared to IgG or IgA myeloma reported in sporadic
case reports [15], a higher proportion of light chain only,
IgD and IgE myeloma present as PCL [16]. The morpho-
logic characteristic of the leukemic PC show similar
spectrum of other myelomas but often the PC are small
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with less cytoplasm resembling plasmacytoid lymphocytes
[16] as seen in several of our cases.

The incidence of several adverse prognostic indicators
(serum f32-microglobulin, proportion of S-phase PCs, pro-
teinuria, serum calcium level, lactate dehydrogenase
[LDH] and renal function derangement), has been found to
be significantly higher in PCL versus MM [5]. Genomic
and clinical differences between PCL and myeloma have
been recognized. The presence of p53 deletion, 13q dele-
tions, karyotypic complexity, hypodiploidy and 1q gains
could confer an advanced stage on PC disease progression
characterized by therapy resistance and a dismal prognosis
[17]. There are older sporadic reports from India of treat-
ment of primary PCL with single agent ifosfamide [18] and
more recent reports of autologous stem cell transplantation
in patients with pPCL who relapsed after initial remission
[19, 20]. Unlike MM, survival with PCL has not improved
over time. Prospective multicenter clinical trials exploring
more aggressive regimens, including the combination of
chemotherapy, immunomodulatory drugs, proteasome
inhibitors, and other novel compounds, may be necessary
to increase the complete response rates and survival in
patients with this rare and highly lethal disease [21].

In conclusion, PCL represents a unique subset of plasma
cell dyscrasia characterized by an aggressive disease with
greater incidence of extramedullary organ involvement
(liver, spleen, LN, etc.), poor prognosis and a shorter sur-
vival compared to patients presenting with classic
myeloma.
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