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ABSTRACT

Background: Plasma cell leukemia (PCL) is a rare and aggressive form of plasma cell disorder characterized by
the presence of circulating plasma cells. It is classified as either primary PCL (pPCL) or as secondary PCL (sPCL).
Intensive chemotherapy regimens and bortezomib-based regimens are recommended followed by high-dose
therapy with autologous stem-cell transplantation (HDT/ASCT) if feasible. Because the incidence of PCL is
relatively low and fulminant presentation, we are reporting this case. Case Summery: A 52-year-old Saudi woman
with a history of hypertension, diabetes mellitus, dyslipidemia and morbid obesity presented with symptoms of
anemia and recurrent community acquired pneumonia.Laboratory evaluation showed normocytic anemia,
leukocytosis with 46% atypical lymphocytes, and normal platelets. Peripheral smear and flow cytometry confirmed
PCL with 30% plasma cells. Bone marrow biopsy demonstrated 50% plasma cells (38+, 138+, 117+, 10-, 19-, 20-,
56-) and hypercellularity. Fish on bone marrow showed p53 in 40% of cells, deletion 13q in 30% of cells,
duplication 1q and deletion 1p.VCD therapy was started then upgraded to VD-PACE regimen to be followed by
autologous bone marrow transplantation but unfourtionatly deteriorated and died due to septic shock and multi-
organ failure. Conclusion: PCL is the most aggressive variant of monoclonal gammopathy that carry a poor
prognosis despite of all available treatment modalities. From what described in the literatures and by looking to our
case, pPCL sometimes is difficult to be differentiated from sPCL, so we need more biological and
immunohistochemistry tools in addition to more molecular studies to help in distinguish between these two forms.
Multi-center studies and clinical trials should be conducted to develop accurate criteria for the early diagnosis and
prompt treatment of this disease.
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INTRODUCTION
Plasma cell leukemia (PCL) is one of the most

Six months before admission, episodes of fever,
shortness of breath and hemoptysis developed. The

aggressive and rarest forms of plasma cell disorder
characterized by the presence of 2 x 10%uL peripheral
blood clonal plasma cells or > 20% plasma cells in the
peripheral blood by Kyle's criteria. It is accounting for
0.6%-4% of all plasma cell neoplasms and is reported to
occur in <1 in a million. PCL is classified as
primary(pPCL) when it presents “de novo” in patients
with no evidence of previous multiple myeloma (MM)
and as secondary(sPCL) when it is occurring in patient
with previous diagnosis of MM." In this case, we
describe the clinicopathologic, immunophenotypic and
cytogenetic finding of our case report which diagnosed
as pPCL at king Fahad military hospital, Jeddah, Saudi
Arabia. and we compared with other reported cases.

CASE PRESENTATION

A 52 -years-old Saudi women known to have
hypertension, diabetes mellites, dyslipidemia and morbid
obesity. The patient had been well until 1year before this
admission when recurrent infections began to occur.

patient was admitted to our hospital on two occasions for
community-acquired pneumonia. Laboratory evaluation
revealed progressive reduction in her hemoglobin level
with persistence of lymphocytosis, monocytosis and
plasma cells in peripheral blood in addition to high total
protein. Blood levels of electrolytes, glucose, amylase,
lipase, were normal, as were results of renal-function
tests, the prothrombin time, the international normalized
ratio, and the partial-thromboplastin time; other
laboratory test results are shown in (Table 1)

On this admission, her vitals were stable, physical
examination revealed a pallid woman of large body
habitus (BMI 45), and the remainder of physical
examination was unremarkable.  Laboratory results
revealed WBC16x 10%uL (reference range, 3.3-10.8),
Hb  6.53g/dL  (reference range, 12-16), PLT
162x10/L (reference range,150-500), lymphocyte
7.4x10/L (reference range, 1.5-4), serum creatinine was
161.2umol/L (reference range, 28-174), LDH 246U/L
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(reference range, 110-220 IU/L), calcium 2.11mmol/L
(reference range, 2.11-2.57), serum total protein 107g/L
(reference range, 66-83), albumin 28g/L (reference
range, 37-50). Normal blood level of ferritin, vitamin
B12, folate, electrolytes, glucose, and lactic acid were
normal, as were results of liver-function tests and the
prothrombin time, the international normalized ratio, and
the partial-thromboplastin time.

Antibodies against HIV, HBV, and HCV were negative.
Patient managed accordingly and referred to hematology
when multiple myeloma workup and additional
diagnostic tests were performed; other laboratory test
results are shown in (Table 1)

Bone marrow biopsy and aspirate highlights 50%
myeloma cell infiltrated (Figure 1A and 1B), with kappa
restricted monoclonal plasmacytosis (38+, 138+, 117+,
10-, 19-, 20-, 56- ) and 100% cellular. Peripheral smear
showed more than 25% of plasma cells (Figure 1C), and
flow cytometry of peripheral blood confirmed PCL with
30% plasma cells CD138+, CD38 with partial expression
of CD117 and Kappa restricted (Figure 2).

Serum B2- Microglobulin 11.5mg/L (reference range,
0.6-2.4), erythrocyte sedimentation rate (ESR) 57mm/hr.
Serum protein electrophoresis(SPE) and Immunofixation
(IF): showed paraprotein in the gamma globulins, 1gG
60.8g/L (reference range, 7.0-16.0), IgA
0.11g/L(reference range, 0.7-4.00), IgM 0.05g/L
(reference range, 0.4-2.30), serum monoclonal 1gG
kappa, serum free kappa light chains 487.8mg/L
(reference range, 3.3-19.40), free lambda light chain
2.8mg/L (reference range, 5.7-26.3), kappa/lambda ratio
174.2 (reference range, 0.26-26.3). Urine kappa free light
chain 808.89mg/L (reference range, 4.9-32.7), urine
lambda free light chain 5.4mg/L (reference range, 1.0-
5.0), free K/L ratio 149.8 (reference range, 1-33).

Fish on bone marrow showed feature of high-risk disease
positive p53 in 40% of cells, deletion 13q in 30% of
cells, duplication 1q and deletion 1p in 35%, and
negative IGH rearrangement. Cytogenetic was normal.
Low dose whole body CT revealed no evidence of Iytic
lesion or sclerotic lesion to suggest multiple myeloma,
scanning lung window show mild right pleural effusion

Table 1: Laboratory data®”

with no suspicious lung nodule, scanning abdomen show
evidence of hepatosplenomegaly, multiple small para-
aortic lymph nodes and no ascites.

Patient was diagnosed with primary plasma cell leukemia
(pPCL) and started on VCD (bortezomib,
cyclophosphamide, prednisone) protocol and planned to
be referred to transplant center after 2 cycles.

Treatment and outcome

Treatment with bortezomib- based chemotherapy VCD
(bortezomib 1.5mg/m? iv once daily on days 1, 8, 15, and
22; cyclophosphamide 300mg/m? iv once daily on days
1, 8, 15, 22; and dexamethasone 40mg iv once daily on
days 1,8,15,22) was initiated for two cycles, along with
supportive therapies.

During first cycle of VCD patient showed an
improvement in  hematological and biochemical
parameters in which circulating plasma cell reduced to
18% on day8 and no circulating plasma cell on day 30,
SPE and IF: showed IgG 32.27.8g/L (reference range,
7.0-16.0), IgA 0.08g/L (reference range, 0.7-4.00), IgM
0.06g/L (reference range, 0.4-2.30), strong serum
monoclonal band 1gG kappa, serum free kappa light
chains 253mg/L (reference range, 3.3-19.40), lambda
light chain 2.07mg/L (reference range, 1.0-5.0),
kappa/lambda ratio 122.5 (reference range, 0.26-26.3).

During the second cycle of chemotherapy her renal
function is deteriorated with persistence need for
transfusions. Thus, we started the second -line treatment
with VD-PACE regimen (dexamethasone 40mg po daily
on days 1-4; bortezomib 1.0mg/m? SC on days 1,4,8,11;
Cisplatin  10mg/m?/day iv on days 1-4; etoposide
40mg/m’/day iv on days 1-4; cyclophosphamide
400mg/m?/day iv on days 1-4; doxorubicin 10mg/m?/day
iv on days 1-4) but cisplatin was omitted due to renal
impairment.

Later the patient condition rapidly deteriorated and
ultimately died from neutropenic septic shock and multi-
organ failure, 4 months after diagnosis of pPCL.

FINAL DIAGNOSIS
Primary Plasma Cell Leukemia (pPCL).

Variables Refetzgztitﬁ]ange, First admission Second admission This admission
Hemoglobin (g/dL) 12-16 6.4 6.20 6.5
Hematocrit (%) 36-46 21.3 23.40 21
MCV 80-100 87 87 98
Platelets (x10°) 150-500 189 110 162
White blood cell (x10 /L) 3.3-10.8 26.8 10.6 16
Differential count (x10 /L)
Neutrophils 2-71.5 10.4 3.09 4.23
Lymphocyte 1.5-4 13.9 6.90 7.4
Monocytes 0.2-0.8 1.87 2.48 4.17
Eosinophils 0-0.4 0.53 0.074 0.055
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Basophils 0-0.2 0 | 0.003 0.004
Lymphocytosis with monocytosis, occasional
. . plasma cells with left shift. Normocytic anemia | More than 25% of
Peripheral blood film . . ;
with hypochromia and Rouleau in red cells plasma cells
seen
Total protein (g/L) 66-83 101 108 107
Albumin (g/L) 37-50 33 32 28
Calcium (mmol/L) 2.11-2.57 NA 2.65 2.1
Lactate dehydrogenase (U/L) 125-220 551 246
Creatinine (umol/L) 50-98 83.1 138 161
Uric Acid (umol/L) 150-350 320

Figure 1: Bone Marrow—Biopsy Specimen, Bone Marrow Aspirate, and Peripheral-Blood Specimen.

Hematoxylin and eosin staining of a biopsy of the bone
marrow biopsy (Panel A) and Wright-Giemsa staining of
the bone marrow aspirate smear (Panel A) shows that
bone marrow is 100% cellular, with marked increase in
pleomorphic plasma cells at~50%. Wright’s staining of
peripheral- blood smear (Panel B and C), shows

leukocytosis, plasma cells ~25% and hyper segmented
neutrophils; Normocytic anemia with Marked Rouleaux
in Red Cells; Platelet count appears decreased on blood
film with occasional giant platelets, which consistent
with plasma cell leukemia.
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Figure 2: Flow cytometry of a peripheral blood sample detects a population of neoplastic plasma cell 27% of
analyzed events (Panel A and B).The plasma cell co-express CD38, CD138 (Panel C through F) with dim CD45
(Pane 1) and are Kappa restricted (Panel J through L). (Panel G and H) shows negative CD19.

DISCUSSION
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Plasma cell leukemia (PCL) is established by the
presence of > 20% circulating plasma cells or an absolute
plasma cell count > 2 x 10%/L on peripheral smear. It is a
very uncommon and represent the most aggressive form
of monoclonal gammopathy which has a poor prognosis
and a rapidly fatal outcome. Complications usually lead
to death within the first few months of diagnosis.
Outcome is thought to be poor because of the absence of
effective treatment for this condition.®® PCL is
classified as “primary” (pPCL), or “secondary” (sPCL)
(occurring in patients with MM).

From our case we noticed that patient has circulating
plasma cell in peripheral blood since the first admission
but missed because it did not reach the diagnostic criteria
for PCL, so | think that the diagnostic criteria of PCL
should be revised to avoid underdiagnosis of the cases
and to allow early detections and treatment.

lower peripheral blood plasma cell counts (i.e., >5%
peripheral blood plasma cells and/or an absolute number
>0.5x10%L) has been suggested by the International
Myeloma Working Group (IMWG).E!

From reviewing the literature, patients with (pPCL) are
usually younger (aged 50-59 years) and has a
predisposition to develop malignant plasma cells, which
circulate in peripheral blood and lead to extra-medullary
spread involving the liver, spleen, lymph nodes, pleura,
peritoneum, and less often the bone, resulting in lytic
lesions like our case. The extra-medullary spread is
explained by negative CD56, a cell adhesion molecule
which anchors plasma cells to the bone marrow stroma in
contrast to MM, where most of the plasma cell
population is found in bone marrow.?>® Hypercalcemia,
low platelet count, and destruction of erythrocytes is
found in both diseases, but it is more pronounced in PCL
than in MM.

Plasma cell markers, which can be identified in PCL on
immunophenotyping, include CD38 and CD138, which
were both present in our patient. Flow cytometry should
be performed on peripheral blood to confirm the
presence of plasma cells that typically have
immunophenotypes of CD138+, CD38+, CD19-, and
CD45+/-%% Our finding of negative expression of
CD10, CD19, CD20, CD56 was consistent with
previously published cases and literature findings.

Again, our finding of fish which showed p53 in 40% of
cells, deletion 13g to 30% of cells, duplication 1q and
deletion 1p were consistent with pPCL and previously
published cases Most pPCL patients have abnormal
karyotypes at the time of diagnosis and usually
hypodiploid or diploid cells which is associated with
poor prognosis.”! Chromosome 13 deletion and
monosomy are the most frequent features Deletion of
17p13.1, causing allelic loss of TP53, has been detected
in almost 50% of pPCL and in 75% of secondary forms
in one report.*7

Managing patients with PCL requires an intensive risk-
adapted approach. Induction therapy with novel triplet
therapy using immunomodulators and proteasome
inhibitors such as VRd (bortezomib, lenalidomide, and
dexamethasone) or KRd (carfilzomib, lenalidomide, and
dexamethasone), is usually a satisfactory choice. In some
patients with pPCL who have an aggressive form of
disease, more aggressive combination regimen, such as
VDT-PACE (bortezomib, dexamethasone, thalidomide
or lenalidomide, cisplatin, doxorubicin,
cyclophosphamide, and etoposide) or HyperCVAD (high
dose cyclophosphamide, vincristine, adriamycin and
thalidomide or lenalidomide) should be used, because
cyclophosphamide and doxorubicin are particularly
effective in proliferative disease. For elderly patients
who may not be able to tolerate such an intense regimen,
CyBorD (cyclophosphamide, bortezomib, and
dexamethasone) or PAD (bortezomib, doxorubicin, and
(ljf]zxamethasone) can be used as a milder alternative.!**"

After induction therapy, autologous stem cell transplant
(ASCT) is recommended (for transplant-eligible pPCL
patients) to achieve prolonged disease control.[>1%®!

Median survival has been estimated to be around 6-7
months ~ with  conventional chemotherapy. With
autologous or allogeneic stem cell transplantation,
survival has shown improvement to around three years.
Less than 10% patients survive for more than five
years.[*!

The presence of p53 deletion in a high level, 13q
deletions, karyotypic complexity, hypodiploidy and 1q
gains could define an advance stage on PCL disease
progression characterized by therapy resistance and a
dismal prognosis like our case.?*

To the best of our knowledge, there have been
approximately hundreds of pPCL reported cases, but no
prospectively randomized controlled trials performed,;
thus, the biological, clinical, and prognostic features of
this disease have remained unclear and there is no
consensus regarding how to treat it.[2675]

CONCLUSION

PCL is the most aggressive variant of monoclonal
gammopathy and is a rare form of clonal plasma cell
dyscrasia that carry a poor prognosis despite of all
available treatment modalities. From what described in
the literatures and by looking to our case, pPCL
sometimes is difficult to be differentiated from sPCL, so
we need more biological and immunohistochemistry
tools in addition to more molecular studies to help in
distinguish between these two forms. Despite of
bortezomib- based chemotherapy regimen is one of the
most recommended treatment of PCL, still our case did
not respond, and this keep PCL is an aggressive disease
with poor outcome. Multi-center studies and clinical
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trials should be conducted to develop accurate criteria for
the early diagnosis and prompt treatment of this disease.
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