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Abstract: Plasma cell leukemia (PCL) is a rare disease that represents approximately 4% of 

plasma cell malignant disorders. PCL consists of two variants: primary PCL presents in patients 

with no previous history of multiple myeloma, while secondary PCL consists of a leukemic 

transformation in a previously recognized multiple myeloma. Primary PCL is an extremely 

resistant, rapidly progressive, fatal disease, with a median overall survival of 6.8 months. There 

is no standard therapeutic strategy, because no treatment option has been prospectively evaluated. 

We describe a successful case of newly diagnosed primary PCL, treated with a regimen that 

included bortezomib, followed by auto stem cell transplantation and nonmyeloablative alloge-

neic stem cell transplantation. Our patient has maintained remission status for over 12 months 

since undergoing the allogeneic stem cell transplantation. This strategy is promising for PCL, 

which, though an extremely resistant disease, may become curable.
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Introduction
Plasma cell leukemia (PCL) is a rare disease that represents approximately 4% of 

plasma cell malignant disorders.1 Diagnosis of PCL is established based on Kyle’s 

criteria, which includes an absolute plasma cell number accounting for greater than 

2000/µL or 20% of white blood cell differentiation.2 PCL consists of two variants: 

primary PCL presents in patients with no previous history of multiple myeloma 

(MM), while secondary PCL consists of a leukemic transformation in previously 

recognized MM.3 Primary PCL is an extremely resistant, rapidly progressive, fatal 

disease, with a median overall survival of 6.8 months.4 There is no standard therapeutic 

strategy, because none of the treatment options have been prospectively evaluated. 

We describe herein a successful case of newly diagnosed primary PCL, treated with a 

regimen that included bortezomib, followed by auto stem cell transplantation (ASCT) 

and nonmyeloablative allogeneic stem cell transplantation (allo-SCT).

Case report
A 37-year-old man with suspected primary PCL was sent from a nearby hospital to 

our institution in February 2010. His symptoms were slight fever, dyspnea, and a 

wet cough. Table 1 shows the laboratory data of the initial medical examination, and 

Table 2 shows the data on admission to our hospital. The white blood cell count and 

its differentiation met Kyle’s criteria. Renal dysfunction caused by hypercalcemia 

had already been successfully treated at a nearby hospital. Hypoglobulinemia was 

present instead of M-proteinemia. Serum κ/λ was extremely low (0.25). The patient 
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Table 1 Laboratory data at initial medical examination

Variable On admission

WBC (/μL) 14,280 (3,300–9,800)
  Neutrophils (%) 29 (48–61)
  Lymphocytes (%) 20 (25–45)
  Blasts (%) 0 (0)
  Others (%) 34 (0)
  Erythrocytes (/W100) 1
RBC (×106/μL) 221 (417–525)
Hb (g/dL) 7.5 (13.0–17.6)
Ht (%) 23.3 (42–52)
Plt (×106/μL) 3.4 (13–35)
Na (mEq/L) 141 (135–145)
K (mEq/L) 4.8 (3.5–5.0)
CI (mEq/L) 107 (98–108)
BUN (mg/dL) 30 (8–20)
Cr (mg/dL) 1.26 (0.46–1.09)
UA (mg/dL) 10.0 (#7.0)
TP (g/dL) 6.2 (6.5–8.2)
Alb (g/dL) 4.4 (3.7–5.5)
Ca (mg/dL) 10.9 (8.2–10.0)
AST (U/L) 32 (10–40)
ALT (U/L) 36 (5–45)
T-Bil (mg/dL) 0.3 (0.2–1.0)
LD (U/L) 317 (120–245)
CRP (mg/dL) 1.2 (#1.0)
lgG (mg/dL) 248 (820–1740)
lgA (mg/dL) 23 (90–400)
lgM (mg/dL) 27 (31–200)
BMG (mg/L) 6.4 (0.9–1.9)

Note: ( ): Normal ranges in the nearby hospital.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
CRP, C-reactive protein; Hb, hemoglobin; Ht, hematocrit; Na, natrium; K, kalium; 
CI, chlorine; BUN, blood urea nitrogen; Cr, creatinine; UA, urinary acid; TP, total 
protein; Alb, albumin; Ca, calcium; T-Bil, total bilirubin; LD, lactate dehydrogenase; 
BMG, β2 microglobulin; Ig, immunoglobulin; RBC, red blood cell; Plt, platelet cell 
WBC, white blood cell.

Table 2 Laboratory data upon admittance to research hospital

Variable On admission

WBC (/μL) 18,300 (3,500–8,500)
  Neutrophils (%) 26 (42–77)
  Lymphocytes (%) 18 (18–49)
  Blasts (%) 0.5 (0)
  Others (%) 40 (0)
  Erythrocytes (/W100) 10 (0)
RBC (×106/μL) 253 (400–570)
Hb (g/dL) 8.5 (12.9–17.2)
Ht (%) 25.2 (38.2–50.8)
Plt (×106/μL) 2.9 (14–34)
Na (mEq/L) 143 (138–146)
K (mEq/L) 4.3 (3.5–5.0)
CI (mEq/L) 109 (100–110)
BUN (mg/dL) 14 (8–20)
Cr (mg/dL) 0.94 (0.6–1.0)
UA (mg/dL) 5.6 (4.0–7.0)
TP (g/dL) 6.2 (6.5–8.2)
Alb (g/dL) 4.3 (3.8–5.0)
Ca (mg/dL) 8.7 (8.5–10.3)
AST (U/L) 33 (13–35)
ALT (U/L) 36 (5–35)
T-Bil (mg/dL) 0.4 (0.2–1.2)
LD (U/L) 396 (112–230)
CRP (mg/dL) 0.278 (0–0.3)
lgG (mg/dL) 280 (870–1700)
lgA (mg/dL) 15 (110–410)
lgM (mg/dL) 20 (33–190)
sIL-2R (U/L) 1336 (124–466)
κ/λ 0.25 (0.74–1.32)
BMG (mg/L) 4.7 (0–2.0)

Note: ( ): Normal ranges in our laboratory.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; 
CRP, C-reactive protein; Hb, hemoglobin; Plt, platelet cell; Na, natrium; K, kalium; 
CI, chlorine; BUN, blood urea nitrogen; Cr, creatinine; UA, urinary acid; TP, total 
protein; Alb, albumin; Ca, calcium; T-Bil, total bilirubin; LD, lactate dehydrogenase; 
sIL-2R, soluble inter-leukin 2 receptor; BMG, β2 microglobulin; Ht, hematocrit; Ig, 
immunoglobulin; RBC, red blood cell; WBC, white blood cell.

had acute heart failure. His chest X-ray revealed cardio-

megaly (cardiothoracic ratio was 59%) with slight pulmonary 

congestion. Amino-terminal pro-brain natriuretic peptide 

levels were elevated to 811.2 pg/mL. This acute heart fail-

ure was probably caused by cardiac amyloidosis, as cardiac 

ultrasound showed a granular sparkling pattern. However, the 

presence of amyloidosis was not confirmed by histological 

diagnosis. The patient’s bone marrow aspirate was dry tap. 

A stamp preparation with his bone marrow biopsy showed 

41.8% abnormal plasma cells. These cells were negative for 

cyclin D1, CD3, CD5, CD10, CD20, CD56, CD79a, and 

κ chain, and positive for CD138 and λ chain.

Chromosomal analysis showed normal karyotypes. No 

immunoglobulin H/cyclin D1 (IgH/BCL1) translocations were 

found in fluorescence in situ hybridization analysis. The patient 

was diagnosed with primary PCL based on these examina-

tions. Treatment with a PAD regimen (bortezomib 1.3 mg/

m² [days 1, 4, 8, and 11], adriamycin 1.3 mg/m² [days 1, 4, 

8, and 11], and dexamethasone 40 mg/body [days 1–4, 8–11, 

and 15–18]) was started. As soon as the treatment was started, 

leukemic plasma cell levels rapidly decreased (Figure 1). No 

organ dysfunction was detected, except that serum creatinine 

levels temporarily increased to 1.21 mg/dL. On day 27 of the 

first PAD cycle, the leukemic plasma cells in peripheral blood 

disappeared. In addition, hemoglobin and platelet levels were 

improved to normal levels. After three PAD cycles, we were 

unable to assess his bone marrow, because it remained dry 

tap. Serum κ/λ, a surrogate marker for the treatment effect 

of this case, became similar to normal levels. In addition, 

the granular sparkling pattern detected by cardiac ultrasound 

at the time of admission disappeared. The patient was then 
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administered high-dose therapy (HDT) + ASCT. Before HDT + 

ASCT, his peripheral blood stem cells containing 10.9 × 106/

kg CD34-positive cells were harvested with high-dose 

cyclophosphamide. He received HDT + ASCT with a condi-

tioning regimen of high-dose melphalan (100 mg/m² [days −3 

and −2]) and bortezomib (1 mg/m² [days −7, −4, +1, and +4]). 

At the end of HDT + ASCT, serum κ/λ remained at normal lev-

els. Sixty-seven days after HDT + ASCT, the patient received 

allogeneic bone marrow stem cell transplantation (allo-BMT) 

from his human leukocyte antigen-matched brother, con-

taining 2.1 ×  108/Pt ⋅ kg nuclear cells and 1.44 ×  106/Pt ⋅ kg 

CD34-positive cells. The conditioning regimen consisted of 

fludarabine (30 mg/m² [day −6 to day −2]) and total body 

irradiation (2 Gy [day −1]). Graft-versus-host disease (GVHD) 

prophylaxis included tacrolimus and short-term methotrexate. 

Neutrophils were engrafted on day 9. The patient achieved 

complete donor chimerism by the time of discharge. There 

were no complications during the treatment period. Twelve 

months after allo-BMT, the patient’s serum κ/λ level was 

maintained at normal levels. He remained in a state of remis-

sion, with only the complication of mild skin GVHD.

Discussion
There are no established therapeutic regimens for PCL. 

Several regimens that include an alkylating agent are suf-

ficient to improve the overall survival (OS) of PCL patients. 

Jiménez-Zepeda and Domínguez reported a median OS 

of 6.8  months for PCL patients treated with a common 

chemotherapy regimen consisting of vincristine, adriamycin, 

and dexamethasone, versus 2 months for those who received 

melphalan and prednisolone.5 It has also been reported 

that a combination of intermediate doses of melphalan and 

dexamethasone obtained the highest level of response in PCL 

patients. However, the median OS was only 60 days for the 

cohort that achieved a partial or complete response.6

By comparison, bortezomib regimens show promise 

as induction regimens for PCL. Katodritou et  al reported 

that a combination of bortezomib and dexamethasone pro-

longed OS (median, 12 months).7 The efficacy of PAD has 

been reported by Chan et al.8 Similar to the case presented 

by Chan et al, our case, inducted with PAD, showed a very 

impressive clinical course. As soon as PAD was started, 

leukemic plasma cell levels rapidly decreased (Figure 1). In 

addition, anemia and platelet depletion improved, and acute 

heart and kidney dysfunction rapidly recovered. After three 

PAD cycles, serum κ/λ levels were normalized, without any 

adverse effects (Figure 2). In the present case, the absolute 

values of the immunoglobulin κ/λ free light chains in the 

serum before and after therapy had to be very important. 

However, we could not measure these data. Although PAD 

is effective for PCL, it remains to be determined whether 

long-term survival is improved, because of a lack of long-

term follow-up. Immunomodulatory drugs (IMiDs), such 

as thalidomide and lenalidomide, are as promising as bort-

ezomib.9,10 The reasons we did not choose IMiDs were that 

lenalidomide was not approved in Japan at the onset of the 
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Figure 1 The clinical course of 1st PAD.
Abbreviations: Bor, bortezomib; ADM, adriamycin; Dex, dexamethasone; WBC, white blood cell.
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Figure 2 The overall clinical course of this case.
Abbreviations:  HDT, high-dose therapy; ASCT, auto stem cell transplantation.

patient’s PCL, and we decided to leave an opportunity to use 

thalidomide at his relapse.

Our case represented a potential curative strategy for 

PCL, with the safe introduction of allo-immunization 

with a nonmyeloablative regimen following PAD and 

HDT + ASCT. For multiple MM, the most common malignant 

disease in plasma cells, ASCT is regarded as the standard 

therapy for newly diagnosed cases in patients younger 

than 65 years. However, few patients who undergo the proce-

dure are free of disease for more than 10 years. On the other 

hand, allo-SCT is a promising therapy. Because of the graft-

versus-myeloma effect, a lower relapse rate and longer remis-

sions have been reported in patients receiving allo-SCT.11 

Presumably, PCL may be the same as MM. However, the 

high risk of transplant-related mortality (30%–60%) is a 

limitation of the use of allo-SCT for MM. To overcome 

this limitation, Maloney et  al reported that combining a 

cytoreductive autograft with a nonmyeloablative allograft 

lowered transplant-related mortality by approximately 15%.12 

Meanwhile, Ramasamy et  al reported that alemtuzumab-

based reduced intensity conditioning allogeneic transplan-

tation.13 Although progression-free survival of their patient 

cohort was comparable to previously published data of 

reduced intensity conditioning allogeneic transplantation in 

myeloma, there is no plateau on the survival curves, with a 

significant transplant-related mortality of 21%.

PCL is more frequent in subjects aged over 60–65 years. 

Although nonmyeloablative conditioning reduces transplant-

related mortality, it is difficult for patients older than 65 years to 

use our strategy. For them, induction regimen with bortezomib 

and maintenance regimen with IMiDs may be appropriate.

We have a successful case of newly diagnosed primary 

PCL, treated with a regimen that included bortezomib and 

ASCT, followed by nonmyeloablative allo-SCT. Our patient 

has maintained remission status for over 12 months since 

allo-SCT. This strategy is promising for PCL, which, though 

an extremely resistant disease, may become curable.
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