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Case Report 
 
 

Plasma Cell Leukemia 
 
 
Plasma cell leukemia (PCL) is a rare form of plasma cell dyscrasia which is distinguished 
from multiple myeloma by the presence of > 2 x 109/L plasma cells in the peripheral blood. 
PCL has a poor prognosis and requires treatment options different than myeloma. We 
present a case of PCL who presented with a brief clinical history, and was diagnosed on 
peripheral blood picture and bone marrow biopsy. A brief review of literature is also given.  
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Introduction 

 
Plasma cell leukemia (PCL) is a rare aggressive 

plasma cell dyscrasia representing 1% to 2% of the 
diagnosed cases of multiple myeloma.1,2 It is 
characterized by proliferation of plasma cells in the bone 
marrow, with the number of these cells in the blood 
exceeding 2 x 109/l and an evidence of clonal plasma 
cell proliferation. 3,4  It is considered as the leukemic 
variant of multiple myeloma.5  

Plasma cell leukemia may present as a primary 
or secondary disorder. The primary form of PCL 
presents with an acute and rapidly progressive leukemic 
phase, and occurs when the patient has no pre-existing 
multiple myeloma. In the secondary form leukemic 
conversion of multiple myeloma occurs at later stage of 
the disease.6 Median age at presentation is usually 
above 50 years.2  

In contrast to myeloma, PCL has an aggressive 
course, and show high frequency of extramedullary 
involvement (liver, spleen, lymph nodes, extra osseous 
plasmacytomas etc), thrombocytopenia, anemia, 
hypercalcemia and impaired renal function.6  

We report a case of primary plasma cell 
leukemia who had a rapidly progressive course and 
expired before treatment could be started. 

 

Case Report 
 
A 70 years old male patient was admitted with 

complaints of bilateral lumber pain, generalized aches 
and pains and low grade fever for the previous 15 Days. 
Before that he had been having a feeling of ill-health, 
decreased appetite, exertional dyspnea over the past 2 
months. He also gave a history of significant weight loss 
which he thought was progressive during the last three 
months. On interrogation, he gave a history of oliguria 
for the past three weeks. He had taken analgesics of 
and on for his aches and pains. His past medical history 

was insignificant. 
On physical examination, he was normotensive 

(BP 110/70 mm Hg). His temperature was 990F; pulse 
rate 85/minute and respiratory rate 20/minute. He was 
markedly pale, with no jaundice, koilonychia, 
lymphadenopathy and hepatosplenomegaly. On chest 
auscultation, he had bilateral rhonchi and basal 
crepitations.  

 His blood counts were as follows: TLC 
12.5 x 109/l; Hb 5.0 g/dl; platelets 106 x 109/l; hematocrit 
16.8 %; mean corpuscular volume 105.2 fl; mean 
corpuscular hemoglobin 30.1pg and mean corpuscular 
hemoglobin concentration 29.8 g/dl. The blood film 
showed macrocytosis and mild hypochromia, with 
marked rouleaux formation and increased background 
staining. Reticulocyte count was 0.5%. The differential 
leukocyte count was as follows: Neutrophils 60%; 
lymphocytes 13%; eosinophils 2%; and plasmas cells 
25% (3.1 x 109/l); 3% of these cells were atypical. ESR 
was 105 after one hour. 

The biochemical profile was as follows:  Serum 
Iron 100 ug/dl (N 65–170 ug/dl); TIBC 293 ug/dl (N 250–
450 ug/dl); serum urea 215 mg/dl; serum creatinine 4.4 
mg/dl; serum calcium 9 mg/dl; serum phosphorus 5.75 
mg/dl (N2.7 -4.5 mg/dl); serum total bilirubin 1.0 mg/dl; 
serum ALT 12 u/l; serum alkaline phosphatase 214 u/l; 
serum total proteins 7.1 g/dl; and serum albumin 3.6 
g/dl. 

Urine analysis revealed proteinuria (++) and 
microscopic hematuria (5-6 red cells/HPF).  Ultrasound 
was suggestive of renal parenchymal Diseases and right 
Sided Pleural Effusion. X rays of skull and pelvis 
revealed lytic bone Lesion    

Bone marrow aspiration was performed. The 
smears on Wright stain showed hypercellular bone 
marrow. Erythropoiesis was hypoplastic and 
normoblastic. Myeloid series was moderately cellular 
and showed all stages of maturation.  Megakaryocytes 
were decreased with inadequate platelets on the smear.  
Mature lymphocytes were with normal limits. Plasma  
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Figure1: Blood smear showing two plasma 

cells (arrows) 
 

 
Figure 2: Bone marrow smear showing 

plasma cells 
 

 
Figure 3: Trephine section showing diffuse 

infiltration by plasma cells 
 

 
Figure 4: Multiple lytic lesions seen on x-

ray skull 

cells were markedly increased (56%); majority of these 
cells was atypical and immature. Many binucleated 
plasma cells and a few flame cells were also seen.  
Trephine biopsy showed hypercellular bone marrow 
fragments. The normal marrow cells were found 
replaced by sheets of atypical plasma cells.  Protein 
electrophoresis could not be performed, as the patient 
expired before the blood sample could be obtained.    

 

Discussion  
 
Plasma cell leukemia (PCL) is a rare disease 

and is the least common variant of multiple myeloma 
accounting for 2-3% of all plasma cell dyscrasias.7  

In most of the previous published studies, 
median age ranged between 53-57 years (about 10 
years younger than median age in myeloma series).6 
The youngest patient reported was a 21 years old male 
who presented with leukocytosis and acute renal failure.  
He was treated with hyper-CVAD, followed by high-dose 
chemotherapy and peripheral stem-cell transplant. He 
was in complete remission 23 months after initial 
diagnosis and 19 months after autologous SCT. Our 
patient was a 70 years old male. 

Because of the low frequency of PCL, most 
clinical data are collected from case reports and few 
reviews.3,8,9  The clinical presentation of PCL differs 
from multiple myeloma and resembles that of acute 
leukemia. The disease manifests itself with weight loss, 
fatigue, anemia and bleeding, bone pains and in some 
cases mental confusion.7 Rarely, patient may present 
with gastrointestinal manifestations.10 In our patient, the 
presenting features were generalized body aches and 
pains, low grade fever, feeling of ill-health, anorexia, 
weight loss and exertional dyspnea. He also had 
bilateral lumbar pain and oliguria.  

The diagnosis of PCL is based on the presence 
of plasma cells in the bone marrow and peripheral blood 
(>2 x 109/l) along with monoclonal gammopathy. Lytic 
bone lesions are frequently present. However, in case of 
primary plasma cell leukemia, at times the patient does 
not fulfill the widely known diagnostic criteria for multiple 
myeloma.  In our case, peripheral blood counts showed 
marked anemia, mild thrombocytopenia, neutrophilic 
leukocytosis and significant plasmacytosis (plasma cells 
3.1 x 109/l. His blood film showed marked rouleaux 
formation. Lytic bone lesions were observed in skull x-
ray. Biochemical profile showed markedly raised urea 
and creatinine. Hypercalcemia was not observed. 

Phenotypically PCL originates from proliferation 
of plasma cells expressing CD38.11 Minority of cells 
express CD10, HLA DR and CD20. The presence of 
multiple haemopoietic surface antigens in malignant 
plasma cells suggests its origin from pluripotent stem 
cell.12 Primary PCL shows higher expression of CD20 as 
compared to multiple myeloma. Also, plasma cells from 
both primary and secondary PCL lack CD 568,13 

Cytogenetic study shows complex karyotype 
with multiple numerical and structural abnormalities. 
Chromosome 13 monosomy is observed in about 90% 
of patients.8,9  We could not perform immunop-
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henotyping and cytogenetic studies in our patient due to 
non-availability of these tests at our centre. 

Amongst the unfavourable prognostic variables, 
serum β-2 microglobulin level > 6mg/l and S phase bone 
marrow plasma cells >4.5% are the mot significant.9 

PPCL has a poor prognosis when treated with 
conventional therapy for multiple myeloma. Treatment 
with a single alkylating agent plus prednisolone is not 
appropriate for patients with PCL. The response rate is 
higher with combination chemotherapy than single 
agents. Combination chemotherapy with vincristine, 
adriamycin, dexamethasone(VAD), cyclophosphamide 
and etoposide or other regimens seems to be a better 
modality.14 Intensification of high dose chemotherapy 
followed by autologous stem cell rescue is a feasible 
option for PPCL that can result in a reasonably 
sustained remission.4,10,15,16 It is very important to 
recognize this entity sufficiently early, so that one can 
offer combination chemotherapy at the earliest followed 
by stem cell transplant, which can prolong survival.17 
Generally. PCL follows a rapidly downhill course with a 
poor response to therapy and a quick relapse.18  

The failure to achieve 50% clearance of blood 
plasma cells within 10 days after the initiation of 
treatment is a predictor of no response 

Although primary PCL has a more aggressive 
course, if untreated; however it has a relatively better 
survival as compared to secondary plasma PCL that 
usually shows resistance to any type of chemotherapy.5 
(The median survival is as low as 6 months.  
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