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Abstract  
 

Background: Peripheral blood plasmacytosis can be seen in plasma cell leukemia (PCL) or plasma cell myeloma (PCM). 

As plasma cells show dysplasia or lymphocytoid morphology, they masquerade as monocytes or high fluorescent 

lymphocytes (HFL) on automated cell analyzer. The early suspicion and detection are of clinical importance for 

diagnostic and prognostic reasons. Methods: Automated cell analyzer was used for routine CBC examination. Peripheral 

blood smear examination was performed for enumeration and characterization of cells in peripheral blood followed by 

bone marrow examination and ancillary techniques. Conclusion: Lymphocyte-Monocyte peak with increased high HFL 

count on CBC should prompt a smear examination of the peripheral blood for circulating plasma cells and 

immunohistochemistry markers like CD38, CD138, CD56 should be used to establish the clonality in cells.  
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INTRODUCTION 
PCL is a rare disease and is the most 

aggressive entity of the plasma cell neoplasms [1, 2]. It 

accounts for 2-3% of all plasma cell dyscrasias and 

usually presents after the fifth decade of life [3, 4]. PCL 

may appear either de novo (primary form) or may occur 

in patients with long standing cases of multiple 

myeloma (secondary form). The diagnostic definition of 

PCL is based on Kyle’s criteria. It is characterized by 

the presence of at least 20% of plasma cells in 

circulation and at least of, total plasma cell count of 

2x10
9
/L in peripheral blood. The plasma cells may 

resemble plasmacytoid lymphocytes [1, 3, 5]. Plasma 

cell leukemia is derived from terminally differentiated 

B cells as a response to humoral immunity [3]. As 

normally plasma cells reside in blood circulation for 

only a small period, the large numbers are considered to 

be pathological. Increased numbers of plasma cells are 

in conditions like infections, auto-immune disease and 

hematological malignancy such as plasma cell myeloma 

and plasma cell leukemia. Careful examination of CBC 

scatterplot is very essential for initial suspicion in a 

clinical setting of myeloma, as it influences early 

diagnosis and treatment. Thus, the ability of automated 

cell analyzers to differentiate plasma cells is of utmost 

importance [6]. 

 

Here we present a case of where the plasma 

cells are masquerading in the lymphocyte monocyte 

region as flagged by the analyzer prompting us for 

thorough morphological evaluation of peripheral smear 

and accurately diagnosing the case as plasma cell 

leukemia. 

 

CASE REPORT 
A 67 years old male patient, a known case of 

Type 2 diabetes mellitus, chronic kidney disease and 

diabetic nephropathy, presented with complaints of 

decreased urine output and pedal edema. Routine 

biochemical tests showed hypercalcemia (14.5 mg/dl), 

hyperuricemia (200 mg/dl), renal insufficiency 

(creatinine levels 5.5 mg/dl). CBC performed on a 

Sysmex XN 1000 hematology analyzer (Kobe, Japan) 

showed anemia (hemoglobin 7.4 g/dl), Total leukocyte 

count (25.85 x 10
3
/µL) with differential of neutrophils 

(11.3%), lymphocytes (47.9%) and absolute 

monocytosis (39.8% of leukocytes), HFLC count of 

0.06 x 10
3
/µL (0.2%) and platelet count (24x10

3
/µL). 

The analyzer flagged abnormal WBC scattergram for 
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lymphocytosis, monocytosis, blasts/atypical 

lymphocytes. The large number of cells in the 

monocytic and blastic/atypical lymphocytes region of 

differential scatterplot possibly showed abnormal 

plasma cells with increased fluorescence as shown in 

the Figure-1. The abnormal scatterplot made us look 

into the peripheral blood smear which showed 15% 

neutrophils, 19% lymphocytes, 60% plasma cells 

including plasmacytoid lymphocytes which was flagged 

by analyzer as monocytes. However, smear showed 

only 6% monocytes. The Bone marrow aspiration 

revealed dry tap. Counts were done on imprint smear 

which showed 79% plasma cells, including binucleated 

and multinucleated plasma cells and 1% plasma blasts. 

On further evaluating, M band was noted on serum and 

urine electrophoresis. Biopsy showed sheets of plasma 

cells which was positive for CD 138. Congo red was 

done to detect amyloid and was negative.  

 

 
Fig-1: CBC leukocyte differential scatter plot showing a united population in the lymphocytic and monocytic region, and the 

majority of cells with increased fluorescence lying in the lymphocyte-monocytic and blastic/atypical lymphocytes region. The 

circle possibly represents abnormal cells with high fluorescence 

 

 
Fig-2: Peripheral smear with plasma cells (100X, Leishman stain) displaying mature chromatin, eccentric placed nucleus with 

basophilic cytoplasm 
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Fig-3: Bone marrow biopsy shows diffuse infiltration by plasma cells (H&E, 40x) and inset shows CD 138 IHC which is 

diffusely positive in plasma cells 

 

DISCUSSION 
In this report we present a case of plasma cell 

leukemia with high HFL count due to increased plasma 

cells in circulation. The automated cell analyzer the 

Sysmex XN-1000 hematology analyzer which is a six-

part differential analyzer used in this study uses optical 

light scatter principle and hydrodynamic focusing 

detection to calculate and observe the size of cells using 

a laser beam. The electrical signals generated is 

proportional to the number of cells that go through the 

sensing zone [7] and, the combination of side scatter 

(inner complexity of the cell), forward scatter (size of 

the cell) and fluorescence intensity (RNA/DNA 

content) of nucleated cells distinguishes the leukocyte 

in to subpopulations of eosinophils, basophils, 

neutrophils, lymphocytes, monocytes, and immature 

granulocyte can be calculated on it [6]. 

 

Sysmex XN-1000 is also able to perform high 

fluorescent lymphocytes (HFL) count. HFLs bind more 

nucleic acid fluorescent dyes leading to high 

fluorescence activity in atypical lymphocyte zones on 

scatterplot; and for the same reason the raised HFL 

count is observed in plasma cell leukemia [7, 8]. Since 

plasma cells are rich in nucleic acids, these are counted 

under a distinct population of cells called high 

fluorescent lymphocytes (HFL) [6]. 

 

The HFL count has been suggested for 

screening elevated plasma cells. As no other 

hematology parameter is suggested for flagging the 

possible presence of circulating plasma cells, the 

absolute lymphocytosis, monocytosis observed on a 

digital differential analyzer, raised HFL count and CBC 

scatterplots should be the main triggers to look for 

circulating plasma cells [1]. Normal range of HFLC is 0 

to 1%. However, HFL count measured by the analyzer 

does overestimate the plasma cell count. This is because 

the HFL population measured by analyzer includes not 

only plasma cells but also other lymphocytes with high 

RNA content. Other causes of high HFL count but low 

plasma cell count includes patients with reactive 

granulocytosis, generally seen in response to infection 

[6]. In addition, false negative results may appear in the 

specimens, with little tumor cells [8]. Thus, prompt and 

careful examination of peripheral smear has to be done 

in these cases. Studies done by Gounari et al., 

Fernandez et al., and Nowakowski et al., also reinforce 

the significance of careful examination of HFLC and 

monocyte count on the CBC [1, 9, 10]. 

 

The accurate diagnosis of plasma cell 

leukemia still lies in the precise counting of circulating 

plasma cells on peripheral smears though atypical 

morphology may lead to misrecognition and 

miscounting of cells leading to low reproducibility. 

Though diagnosing PCL using flow cytometric 

detection of abnormal circulating plasma cells is not 

established, it is of prognostic significance in cases of 

plasma cell myeloma [1]. 

 

CONCLUSION 
In conclusion we suggest that lymphocytosis, 

monocytosis and increased high HFL count on the 

scatter plot on CBC should prompt a smear examination 

of the peripheral blood for circulating plasma cells and 

immunohistochemistry markers like CD38, CD138, 

CD56 should be used to establish the clonality in cells. 
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