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Introduction 

Background 

Plasma cell leukemia (PCL) is a rare and highly aggressive plasma 

cell malignancy. PCL can arise as leukemic progression of pre- 

existing multiple myeloma (MM) typically at the advanced and late 

stage (secondary PCL (sPCL)) or develop as de novo (primary PCL 

(pPCL)). PCL is defined as the presence of circulating plasma cells 

greater than 20% if there is less than 10×109/L leukocyte in peripheral 

blood or more than 2×109/L circulating plasma cells in the presence 

of > 10×109/L leukocytes in peripheral blood. [1,2] Based on the 

results of recent studies a revision on diagnostic criteria for PCL was 

suggested. Presence of ≥ 5% plasma cells in the peripheral blood had 

a similar survival rate and prognostic outcome as classically defined 

PCL and this cutoff is now used for definition of PCL. [3,4]. Bone 

marrow failure, extramedullary involvement, renal impairment, 

elevated lactate dehydrogenase (LDH) and beta-2-microglobulin 

levels and high risk genetic events are more frequent in PCL 

compared to MM [5]. 

We report the case of an 82-year-old female who presented with 

marked peripheral blood leukocytosis and was diagnosed with both 

 

 

t(14;20) and 1q21 amplification positive pPCL followed by a relapse 

in the central nervous system (CNS) after a short period of response. 

 

Case Presentation 

An 82-year-old Romanian female with a history of hypertension, 

atrial fibrillation and chronic liver disease presented to emergency 

department with recent onset fatigue and left hip pain. She was a 

nonsmoker and consumed alcohol regularly for fifteen years. 

Complete blood count revealed a hemoglobin of 105 g/L, white blood 

cell (WBC) 61.9 ×109/Land platelets 86 ×109/LSerum protein 

electrophoresis showed a monoclonal band in the gamma region and 

immunofixation revealed immunoglobulin G (IgG) kappa isotype. 

The Table 1 summarizes laboratory test results and reference values. 

Peripheral blood smear (PBS) showed plasma cells constituting 70% 

of total leukocytes (Figure 1). Flow cytometric analysis confirmed 

the expression of CD138 and kappa light chain in these plasma cells 

whereas CD19 and C56 were found to be negative (Figure 1). Bone 

marrow aspiration revealed 84% kappa light chain restricted, CD38, 

CD138 and MUM1 expressing plasma cells negative for CD20 and 

CD56. Fluorescent in situ hybridization FISH) of bone marrow 
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plasma (cells identified t(14;20), 1q amplification and monosomy 13. 

Positron emission tomography- computed tomography (PET-CT) 

imaging showed multiple bulky conglomerated, hypermetabolic 

lymph nodes at both infra and supradiaphragmatic stations and 

increased diffuse metabolic uptake in the axial skeletal system. 

Hydronephrosis secondary to the compression of bulky lymph nodes 

to the ureter was present on the left side (Figure 2). She was 

diagnosed with IgG kappa pPCL (ISS and R-ISS stage III). 

Her Eastern Cooperative Oncology Group (ECOG) performance 

status was grade 4. A doublet therapy including bortezomib and 

dexamethasone was initiated due to the advanced age and frailty. 

After 2 cycles, the patient achieved partial remission (Table 1). 

Additionally, both infra- and supradiaphragmatic lymph nodes and 

hydronephrosis regressed on CT. After one month, she presented with 

walking difficulty. Cranial magnetic resonance imaging (MRI) 

demonstrated diffuse nodular thickening of the dura mater (Figure 3). 

Thoracic and lumbar MRI showed meningeal enhancement 

compatible with leptomeningeal involvement. Cerebrospinal fluid 

flow cytometry analysis detected kappa clonal plasma cells. Plasma 

cells reappeared in the peripheral blood. No further therapy for the 

full-blown disease progression could be applied due to the general 

status of the patient and she passed away shortly afterwards. 

Table 1: Laboratory test results at diagnosis and during the course of the disease (NA: not available, Ig: immunoglobulin) 
 

 Diagnosis After 2 cycles of 

bortezomib/ 

dexamethasone 

Progression Reference Range 

Leukocyte (109/L) 61.9 6.4 12.4 4.3–10.3 

Hemoglobin (g/L) 105 110 110 120–16 0 

Platelet (109/L) 86 120 52 156–373 

Creatinine (µmol/L) 327.08 119.34 210.39 44.20 –79.56 

Calcium (mmol/L) 2.10 2.25 1.74 2.10–2.55 

LDH (IU/L) 1454 363 1366 < 250 

Albumin ( g/L) 30.60 37.60 25.90 35.00-52.00 

Βeta-2 microglobulin (nmol/L) 3337.57 956.74 NA 67.85-186.59 

Serum free kappa light chain (mg/l) 5060 619 NA 3.30-19.40 

Serum free lambda light chain (mg/l) 17 6.43 NA 5.7-26.3 

Kappa/lambda ratio 297.65 96 NA 0.26-1.65 

IgG (g/L) 51.47 19.49 37.64 7.00–16.00 

IgA (g/L) 0.37 0.34 0.01 0.7–4.00 

IgM (g/L) 0.09 0.10 0.03 0.4–2.3 

 

Figure 1: Peripheral blood smear(A) and flow cytometry (B and C) of the patient at the diagnosis 
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Figure 2: PET/CT scan of the patient at the diagnosis 
 

Figure 3: Cranial magnetic resonance imaging of the patient. Red arrows show diffuse nodular thickening of dura mater indicating leptomeningeal 

involvement 

 

Discussion and Conclusion 

PCL should be kept in mind in case of leukocytosis. Only less than 

1% of the patients with extreme leukocytosis (> 50×109/L) are 

 

 

diagnosed with PCL [6]. Therefore, our patient had a rare presentation 

of PCL. 
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Presence of plasma cells in peripheral blood does not always suggest 

PCL. Marked peripheral blood polyclonal plasmacytosis mimicking 

PCL can occur in reactive conditions such as viral infections, 

autoimmune disease, serum sickness or even angioimmunoblastik T- 

cell lymphoma. In those conditions, plasma cells do not have kappa 

or lambda light chain restriction and typically disappear with 

appropriate treatment of the underlying condition [7,8]. 

Peripheral blood morphologic analysis and flow cytometry are critical 

for the correct diagnosis [9]. Flow cytometric analysis of PCL usually 

reveals CD38 and CD138 positivity. HLA-DR, CD117, CD56 are less 

frequently expressed in PCL compared to MM whereas CD20 and 

CD19 are more frequently positive in pPCL [10]. 

Many cytogenetic abnormalities have been demonstrated in PCL. 

However, none of them are specific to PCL. Immunoglobulin heavy 

chain (IgH) translocations including t(4;14), t(11;14) and t(14;16), 

8q24 rearrangements, TP53 inactivation, K-RAS and N-RAS 

mutations, deletion of chromosome 17, deletion of chromosome 13, 

1p loss or lq gains and monosomy 13 have been defined in PCL 

[1,11,12]. The t(14;20) is seen less frequently in PCL [13]. On the 

other hand, t(14;20) has been associated with poor prognosis and 

higher prevalence of lytic lesions, renal dysfunction and increased 

urine monoclonal protein in MM [14]. Murase et al. reported one 

t(14;20) positive patient with PCL who had CNS involvement. They 

suggested that t(14;20) positivity might be associated with CNS 

involvement in PCL [15]. We would like to highlight that our 

patients’ poor prognosis with extreme leukocytosis and CNS 

involvement might be due to this high cytogenetic risk burden. 

Patients with PCL have an increased tendency to extramedullary 

spread including CNS which has an ominous prognosis [16,17]. CNS 

involvement occurs via hematogenous dissemination in PCL. Marked 

peripheral blood plasma cells may precede CNS involvement [18]. 

Clinical findings may include cranial nerve palsies, cerebral 

dysfunction and spinal radiculopathies. MRI and CSF examination 

are crucial in the diagnostic workup [19,20]. There is no established 

treatment for PCL with CNS involvement. Therapies including 

combinations of systemic dexamethasone and pomalidomide and 

intrathecal methotrexate, methylprednisolone and cytarabine have 

been reported in the literature [16]. 

In the multicenter, retrospective study Pagano et al. evaluated 73 pPCl 

patients. Stage III disease was found in 57 patients. Beta-2 

microglobulin was elevated in all patients and LDH was increased in 

more than half of the cohort. The median leukocyte count was 

reported to be 13.7×109/L (range 1.3-56.7×109/L). Additionally, ten 

of the patients (14%) had extramedullary involvement and 4% had 

lymphadenopathies. High-risk cytogenetic features were observed in 

56% of the patients. Bortezomib was given to 7 patients. Lack of 

response to induction, hypercalcemia and hypoalbuminemia at 

diagnosis negatively impacted survival while patients who underwent 

transplantation had better outcomes [21]. The presented case had a 

much higher leukocyte count and similar characteristics including ISS 

III disease, high LDH levels, extramedullary involvement and a lack 

of treatment response. Unfortunately stem cell transplantation was not 

an option for her because of the age. 

The patient did not develop tumor lysis syndrome (TLS) following 

initiation of treatment despite extreme peripheral plasmacytosis, 

massive bone marrow infiltration and conglomerated bulky lymph 

nodes which predisposed the patient to an increased risk of TLS. Zhou 

Yu and colleagues reported a patient with PCL and extreme 

leukocytosis (WBC count 125.2×109/L) who presented with 

spontaneous TLS [22]. 

The patient responded to bortezomib based induction therapy initially 

but had an early systemic relapse with meningeal involvement. The 

optimal therapeutic approach to pPCL is controversial and response 

durability is brief unless consolidated with high dose melphalan and 

autologous transplantation followed by maintenance therapy [23]. 

The patient was ineligible for additional therapies due to advanced 

age and frailty and had a fulminant disease course. She died within 

one month of the CNS involvement. 

PCL is a rare cause of extreme leukocytosis and clinical awareness of 

PCL is needed in patients with leukocytosis. Extramedullary 

involvement including CNS is quite common in PCL. The t(14;20) 

positivity might be additionally associated with CNS involvement and 

extreme leukocytosis in the presented patient. CNS involvement may 

be challenging to diagnose due to heterogeneous symptom burden. 

Exclusion of frequent neurologic complications caused by myeloma 

or treatment side-effects is necessary. Treatment is challenging in 

PCL with CNS involvement especially in patients with poor 

performance and advanced age. 
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