
ORIGINAL RESEARCH PAPER

PLASMA CELL LEUKEMIA: A CASE REPORT FROM A TERTIARY CARE CENTRE 
OF NORTH EAST INDIA WITH REVIEW OF LITERATURE

Jina 
Bhattacharyya

Professor and Head of the Department of Haematology, Gauhati Medical College and 
Hospital, Guwahati, Assam, India.

Asreen Suhana* Post graduate trainee, Department of Pathology, Gauhati Medical College and Hospital, 
Guwahati, Assam, India. *Corresponding Author

INTRODUCTION
Plasma cell leukemia is rare and aggressive form of plasma cell 
dyscrasias with a median survival of maximum 12 months following 
diagnosis. Plasma cell leukemia is diagnosed based on Kyle's criteria 
of more than 20% circulating plasma cells or absolute count of plasma 
cells in peripheral blood more than 2x10 /L .  It represents mere 2-4% 9 1,2

of plasma cell dyscrasias.  It is subdivided into primary PCL, arising de 3

novo and secondary PCL, arising from known MM cases following 
relapse or in refractory cases.  Primary PCL accounts for 60-70% of 4,5

the cases and presenting earlier( median age 52-65 years) than 
secondary PCL(median age 65-70 years).  Both the subtypes have 6,7

poor prognosis, secondary PCL being worse than primary PCL.  The 6,7,8

median survival ranges 6.8-12.6 months, which has increased 
following autologous stem cell transplant to more than three years. 2,9

CASE REPORT
A 45 years old male presented with fever, vomiting, tarry black stools, 
loss of appetite, generalized weakness for 2 months. He went to the 
nearest health centre where his hemoglobin level was found to be low. 
He was transfused ve units of blood and given symptomatic 
treatment, but his condition did not improve. He was then referred to a 
tertiary care centre in Guwahati. He was brought to Gauhati Medical 
College and Hospital, Guwahati. At presentation, pallor was present, 
blood pressure was 110/70 mm Hg, pulse rate was 92 beats per minute. 
On systemic examination, liver and spleen were palpable 2.5 cms 
below the costal margin, there was dullness on percussion and 
decreased breath sounds on both sides of his chest. Central nervous 
system and cardiovascular system were within normal limits. 
Following admission, he developed orthopnoea and chest pain.

A complete blood count revealed hemoglobin level of 5.6 gm/dl 
(severe anemia), total leucocyte count of 33,500(leukocytosis) and 
platelet count of 10,000(marked thrombocytopenia). Peripheral blood 
smear examination revealed leukocytosis with the presence of 68% 
plasma cells, predominantly normocytic normochromic RBCs and 
reduced number of platelets. (Figure 1,2) On biochemical assessment, 
serum creatinine was 3.13 mg/dl ( ↑ ), serum uric acid was 14.38 
mg/dl ( ↑ ), serum calcium 9.7 mg/dl.

Serum protein electrophoresis revealed irregularities in beta-2 region. 
(Figure 3) Serum free light chain ratio(kappa/lambda) was 
634.27(kappa ↑ ).

Immunophenotyping from peripheral blood revealed 79.7% CD45 
negative population, positive for CD 38, CD 138 and negative for B 
and T markers conrming presence of plasma cells in the peripheral 
blood. Bone marrow aspiration revealed 90% of atypical mononuclear 
cells, morphologically suggestive of lymphoplasmacytoid cell. Bone 
marrow biopsy on morphology suggested bone marrow inltration by 

low grade non-Hodgkin lymphoma. Immunohistochemistry done on 
bone marrow biopsy revealed tumor cells immunoreactive for CD 
138( Figure 4) and CD 99, focal MUM1, negative for CD45, 
CD3,CD20, TDT, CK, Synaptophysin and INSM-1. Kappa/Lambda > 
10:1(Kappa light chain restriction)(Figure 5).

Skeletal survey was normal.

Ultrasonography of abdomen revealed hepatomegaly(16.5cm) and 
splenomegaly(13.46 cm) with normal echotexture  alongwith bilateral 
pleural effusion. HRCT thorax was done which revealed bilateral 
moderate to gross pleural effusion with underlying subsegmental 
collapse and consolidation.

Upper GI endoscopy revealed multiple erosions in body, fundus and 
antrum of stomach with a healed ulcer in the D1 region, that probably 
led to tarry black stools. Colonoscopy was normal.

A nal diagnosis of Primary plasma cell leukemia was made. 
Treatment was started with bortezomib-based three drug induction 
regimen. The patient has clinically improved. His total count has come 
down to 8,000/uL, platelet count is 40,000/uL, hemoglobin level is 
7.6gm/dl and there is reduction in the number of plasma cells in 
peripheral blood. He is now planned for the second cycle of treatment 
with addition of Cisplatin based regimen. He has three siblings and 
HLA has also been planned.

Figure 1: Plasma cells and occasional plasmablasts seen in the 
peripheral blood smear ( 40x objective)

Figure 2: Circulating plasma cells showing perinuclear hof (100x 
objective)
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ABSTRACT
Plasma Cell Leukemia is a rare and aggressive haematogical malignancy with poor prognosis when treated with conventional therapy for Multiple 
Myeloma. Here we report a case of PCL in a 45 years old male with no signicant past history or comorbidities, presenting with fever, weakness, 
vomiting, passage of tarry black stools and loss of appetite for 2 months, who later developed difculty in breathing and chest pain. Initial 
investigations revealed anemia, thrombocytopenia and leukocytosis with 68% plasma cells in the peripheral blood. After all the necessary 
investigations and no previous history in support of Multiple Myeloma, he was diagnosed as a case of Primary Secretory PCL. He has received one 
cycle of Bortezomib, Cyclophosphamide and Dexamethasone. He is clinically better with reduction in the total leucocyte count and is being 
planned for the next cycle of treatment. With the advent of newer and aggressive targeted therapies, the survival and prognosis of PCL will 
hopefully improve in the near future.
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Figure 3: SPEP showing irregularities in beta-2 region

Figure 4: CD138 immunoreactivity on bone marrow biopsy

Figure 5: Kappa light chain restriction on IHC

DISCUSSION
As of now, both WHO and IMWG suggest the presence of any one of 
the two Kyle's criteria as sufcient for PCL diagnosis.  But this 5,2

criteria does not take clonality of plasma cells into consideration , 1

which at times, creates a problem in cases of reactive plasmacytosis 
like infectious mononucleosis, severe infections and serum 
sickness.  Also various studies are being done to nd the prognostic 10,11

threshold of circulating plasma cells. Granell et al. from their study in 
2017 suggested 5% as cutoff for PCL diagnosis.  Another study using 12

ow cytometry by Mayo Clinic in 2014 suggested that 0.26% plasma 
cells in circulation were related to reduced survival.13

Bone marrow microenvironment is very crucial for the survival and 
proliferation of myeloma cells.  In PCL, there is loss of CD56,a 14

neuronal cell adhesion molecule that anchors myeloma cells to bone 
marrow stroma leading to their free peripheral circulation.  IL-6 also 15

plays some role in myeloma cell proliferation and survival.16

  
Various genetic aberrations have been studied till date, hypodiploidy , 17

IgH translocations in chromosome 14q32, MYC abnormalities, 
amplication of 1q21, Ras mutations ,t(11;14) and Tp53 inactivation  18 6

are important and also help to differentiate PCL from MM .
 
Clinical presentation in PCL  is earlier than in MM, with extensive 
inltration of bone marrow and extramedullary sites, body cavities, 
CSF and less frequent lytic bone lesions and bone pain than MM. Our 5 

patient is much younger, had involvement of bone marrow, liver, 
spleen and pleural cavity. The diagnosis of the patient was based on 
presentating complaints, examination, SPEP, original  Kyle's criteria 
a p p l i c a t i o n  o n  C B C  a n d  P B S  e x a m i n a t i o n  a i d e d  b y 
immunophenotyping, bone marrow aspiration, bone marrow biopsy 
including immunohistochemistry.

Treatment shows good response with proteasome inhibitor like 
bortezomib in both types of PCL. In younger patients(<65 years) with 19

good performance status, aggressive induction with VTD-PACE is 
advised. Autologous stem cell transplant has shown that the patients 20

go into complete remission and survival increases to 25.7 months ( 
95% CI).  Bcl-2 inhibitor Venetoclax can be used in refractory cases 21

with t(11;14).  Next generation Pis(carlzomib, ixazomib), IMiDs 22

(pomalidomide) and CD38 directed mAb( daratumab, isatuximab) 
have shown success in recent studies. Our patient is started on 
bortezomib based three drug induction regimen and he is clinically 
better.

Following treatment, International Myeloma Working Group 
suggested PCL remission based on (1) plasma cell count in peripheral 
blood (2) plasma cell count in the bone marrow (3) serum and urinary 
M-protein levels (4) assessment of extramedullary disease. Complete 2

remission is total absence of plasma cells from peripheral blood and 
relapse is the presence of >10% plasma cells in bone marrow.

CONCLUSION
Even though the rst PCL case being reported in 1974, due to less 
number of reported cases, diagnosis, treatment and prognosis of PCL 
still remains a big challenge. Hopefully with more studies on the 
pathogenesis, prompt diagnosis and advent of newer modalities of 
treatment, the adverse outcome of PCL cases can be tackled well in the 
near future.
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