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A B S T R A C T

We retrospectively analyzed twenty-six patients with primary plasma cell leukemia (pPCL) registered from May
2005 until April 2015 by the Kansai Myeloma Forum. Twenty patients received novel agents (bortezomib or
lenalidomide), and their median survival of was 34 months. The median survival of patients who underwent
autologous stem cell transplantation (SCT) was 40 months, those undergoing allogeneic SCT 55 months, and
those undergoing both types of SCT (auto–allo) 61 months; whereas for those who did not undergo SCT it was 28
months (p=0.845). The only statistically significant risk factor identified by multivariate analysis was hy-
percalcemia.

1. Introduction

Primary plasma cell leukemia (pPCL), a rare aggressive form of
plasma cell dyscrasia, is characterized by a fulminant clinical course
and poor prognosis. It is defined by the presence of >2×109/μL
peripheral blood plasma cells or plasmacytosis accounting for >20% of
the differential white cell count. pPCL is also defined as de novo PCL
without previous evidence of multiple myeloma (MM), whereas sec-
ondary PCL is defined as leukemic transformation in patients with end-
stage MM. pPCL accounts for 1.3%–3.4% of plasma cell dyscrasias[1].

According to Surveillance, Epidemiology and End Results (SEER)
analysis, the median overall survival (OS) of patients with pPCL is 6

months. However, OS was reportedly 4–6 months for patients diag-
nosed between 1973 and 2005, and 12 months for those diagnosed
between 2006 and 2009. The introduction of novel agents (bortezomib
or lenalidomide) as first-line therapy for pPCL has significantly im-
proved the prognosis [2].

Because of the rarity of the disease, no prospectively randomized
controlled trials have been performed; thus, the biological, clinical, and
prognostic features of this disease have not been clearly determined.
The clinical outcomes of pPCL in real-world settings also remain un-
clear and there is no consensus regarding how to treat it.

We therefore here retrospectively analyzed treatment strategies and
outcomes of a real-world cohort of patients with pPCL registered with
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the Kansai Myeloma Forum (KMF), which is a registry study group for
plasma cell dyscrasias.

2. Patients and methods

The Kansai Myeloma Forum (KMF), a study group comprising 73
facilities in the Kansai region of Japan, was established in 2012 to
register clinical data of patients with all types of plasma cell dyscrasias
with the aim of retrospectively analyzing treatment strategies and their
outcomes. By April 2015, KMF had registered the clinical data of 2022
patients with plasma cell dyscrasias, of whom 26 had been diagnosed as
having pPCL between May 2005 and April 2015 and registered in the
KMF data base. We have here retrospectively analyzed their data.

OS was calculated as the period from the diagnosis to the time of
death or last follow-up. Survival curves were created using the
Kaplan–Meier method, and differences evaluated using the log-rank
test. Multivariate analysis of survival was performed using the Cox
proportional hazards model. All statistical tests were two-sided and
statistical significance was set at p<0.05. Additionally, 95% con-
fidence intervals were calculated. All statistical analyses were per-
formed using EZR (Saitama Medical Center, Jichi Medical University,
Saitama, Japan), which is a graphical user interface for R version 2.13.0
(R Foundation, Vienna, Austria). More precisely, a modified version of
R Commander (version 1.6–3), it is designed to incorporate the statis-
tical functions frequently used in biostatistics. This study was con-
ducted in accordance with the ethical principles of the Declaration of
Helsinki, and was approved by the Institutional Review Boards of all the
institutes participating in the KMF.

3. Results

3.1. Patients’ characteristics

From May 2005 until April 2015, 26 of the 2022 patients with
plasma cell dyscrasias registered in the KMF data base had diagnoses of
pPCL. Thus, the prevalence of pPCL was 1.2% in our cohort. Median
follow up period was 22 (0.2–108) months. The clinical characteristics
of the study patients are shown in Table 1. The median age of the 26
patients was 63.5 years (range: 21–82); 62% were men and 38%
women. The frequencies of M-protein types were IgG (35%), IgA (11%),
Bence-Jones protein (BJP) (35%), and IgD (11%). According to the
International Staging System (ISS), 79% had ISS Stage 3 disease. Os-
teolytic lesions and extramedullary plasmacytoma were present in 38%
and 15% of patients, respectively.

3.2. Cytogenetic abnormalities

Fluorescence in situ hybridization (FISH) analysis was performed to
identify cytogenetic abnormalities in 9 patients, out of which the
commonest abnormality was deletion 13q (n=4), following by dele-
tion 17p (n=3), t(11;14) (n=1), and t(14;16) (n=1).

3.3. Treatment

Conventional therapies were initially administered to 47%, of the
study patients and novel agents (bortezomib- or lenalidomide-based
therapies) to 42%; 11% of the patients were not treated because of
deterioration of general condition. All the novel agent regimens con-
tained bortezomib. The most frequently used regimen was bortezomib
plus dexamethasone (VD) (19%), followed by bortezomib, cyclopho-
sphamide and dexamethasone (VCD) (12%), bortezomib, doxorubicin
and dexamethasone (PAD)(8%), and bortezomib, lenalidomide and
dexamethasone (VRD)(3%). The most frequently used conventional
regimen was dexamethasone (23%), followed by vincristine, doxor-
ubicin and dexamethasone (VAD)(12%), and melphalan and pre-
dnisolone (MP)(12%).

The response rates were 92% in patients receiving the novel agent-
containing regimens (CR: 0%, PR: 75%, SD: 17%) and 75% in those
receiving the conventional agent regimens (CR: 8%, PR: 25%, SD:
42%).

3.4. Survival

The median survival from diagnosis to time of death or last follow-
up of all patients was 29 months. The median OS of the patients who
were not treated was 15 days. The median OS of the patients who were
initially treated with conventional therapies was 29 months (95%CI: 6-
NA), whereas it was 34 months for those treated with novel agents
(95%CI: 5-NA) (p=0.943) (Fig. 1(a)). The median OS of patients who
were treated with novel agents (bortezomib or lenalidomide)
throughout the entire treatment period was 29 months (95%CI: NA-NA)
and was also 29 months for those who did not receive novel agents
(95%CI: 6–57) (p=0.279) (Fig. 1(b)).

3.5. Outcomes in patients who underwent transplantation

The median OS after all types of SCT was 56 months (95%CI:
12–61), whereas it was 28 months in patients who did not undergo SCT
(95%CI: 5-NA) (p=0.089) (Fig. 2(a)). Autologous SCT, allogeneic SCT,
and both were performed in 23%, 8%, and 8% of patients, respectively.
Median OS after autologous SCT was 40 months (95%CI: 12-NA), after
allogeneic SCT 55 months (95%CI: 54-NA), and after both types of SCT
61 months (95%CI: NA-NA), whereas it was 28 months in patients who
did not undergo SCT (95%CI: 5-NA) (p=0.845) (Fig. 2(b)).

3.6. Prognostic factors

Univariate analysis was performed to identify risk factors associated
with poor survival. Beta-2-microglobulin, lactate dehydrogenase (LDH),
or white blood cells, and decreases in hemoglobin or platelet counts had
no significant influence on OS. However, hypercalcemia was associated
with poor survival (Table 2). Multivariate analysis identified only hy-
percalcemia remained as a significant factor affecting survival (hazard
ratio: 11.85, 95%CI: 1.45–96.59, p=0.020), whereas other factors
were dropped out by backward stepwise selection.

4. Discussion

In this study, registry data were analyzed to determine the clinical
features, therapeutic approaches, and clinical outcomes of pPCL in real-
world settings. The prevalence of pPCL was 1.2%, the median age was

Table 1
Patients’ characteristics.

No. of patients 26
Median age, range (y/o) 63.5(21–82)
Male sex (%) 62
PS≥ 2(%) 30
M protein(%)
BJP(kappa/lamuda ratio) 35(2:1)
IgG 32
IgA 11
IgD 11
ISS(%)
III 79
osteolytic bone lesion(%) 38
extramedullary plasmacytoma (%) 15
Chromosome abnormality (n)
del(13q) 4
del(17p) 3
t(11;14) 1
t(14;16) 1

PS: Performance Status.
BJP: Bence Jones protein.
ISS: International Staging System.
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63.5 years, 62% were men, and the most frequent M-protein was light
chain type (κ:λ=2:1). These characteristics are similar to those re-
ported for previous studies [3,4].

Cytogenetic abnormalities were sought and found in only nine pa-
tients, 13q deletion being the most frequently identified, consistent
with previous reports [5].

The standard therapy for pPCL has not yet been established.
However, some studies have indicated that the novel agents (borte-
zomib or lenalidomide) are associated with a better prognosis. Lobovic
et al. reported that in 25 patients with pPCL who were treated with
bortezomib-based (n=12) or lenalidomide-based regimens (n=8),
the median OS was 23.6 months [6]. D'Arena et al. reported a 2-year OS
of 55% in patients treated with bortezomib-based regimens [7]. Musto
et al. reported a 28 month median OS in patients treated with lenali-
domide-based regimens [8]. These reports suggest that the novel agents
significantly extend OS and improve the prognosis of pPCL compared
with conventional regimens. Recently, Iriuchishima et al. reported that
novel agents significantly prolonged OS compared to other treatments
(2.85 versus 1.65 years, p=0.049) [9].

In our study, patients who were treated with novel agents (borte-
zomib or lenalidomide) showed a tendency to have longer OS; however,

Fig. 1. (a). Survival curve of patients with pPCL according to initial treatment.
Median survival of patients who were initially treated with conventional
therapies was 29 months (95%CI: 6-NA), whereas it was 34 months (95%CI: 5-
NA) in those who received novel agents was (p=0.943). (b). Survival curve of
patients with pPCL according to use of novel agents throughout the treatment
period. Median survival of patients who were treated with novel agents
throughout their treatment was 29 months (95%CI: NA-NA) and was also 29
months (95%CI: 6–57) for those who did not receive novel agents (p=0.279).

Fig. 2. (a). Survival curves of patients with pPCL according to stem cell
transplantation. Median survival after all types of SCT was 56 months (95%CI:
12–61), whereas it was 28 months in patients who did not undergo SCT (95%CI:
5-NA) (p=0.089). SCT: stem cell transplantation. (b). Survival curves of pa-
tients with pPCL according to type of stem cell transplantation. Median survival
with autologous SCT was 40 months (95%CI: 12-NA), with allogeneic SCT 55
months (95%CI: 54-NA), and with both therapies 61 months (95%CI: NA-NA),
whereas without SCT it was 28 months (95%CI: 5-NA) (p=0.845). autoSCT:
autologous stem cell transplantation. alloSCT: allogeneic stem cell transplan-
tation.

Table 2
Univariate analysis.

Variable Category Number of Cases HR (95%CI) p-value

B2M >5.5mg/l 15 1.13 (0.39–3.29) 0.817
≤5.5mg/l 11 1

LDH >250 IU/l 10 1.61 (0.56–4.62) 0.377
≤250 IU/l 16 1

Ca >11mg/dl 8 5.80 (1.37–24.52) 0.017
≤11mg/dl 18 1

eGFR <40ml/min 13 1.26 (0.43–3.67) 0.669
≥40ml/min 13 1

WBC >13,000/μl 16 0.98 (0.35–2.78) 0.977
≤13,000/μl 10 1

Hb <8.0 g/dl 10 1.53 (0.54–4.29) 0.421
≥8.0 g/dl 16 1

PLT <10×104/μl 11 1.37 (0.47–3.98) 0.561
≥10×104/μl 15 1

B2M: Beta-2-microglobulin.
LDH: lactate dehydrogenase.
Ca: Calcium.
eGFR: glomerular filtration rate.
WBC: white blood cell.
Hb: hemoglobin.
PLT: platelet.
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the difference was not statistically significant (Fig. 1). In our study, all
regimens using novel agents contained bortezomib.

Drake et al. reported a 3-year OS of 39.5% after autologous SCT
[10]; whereas Mahindra et al. reported a 3-year OS of 66% after au-
tologous SCT and 39% after allogeneic SCT [11]. Loiseau et al. com-
pared patients with conventional treatment versus with double auto-
logous SCT. The median overall survival was 16 months with
conventional treatment and 31 months with SCT (p<0.0001) [12].

Those results indicate that the OS is better with SCT than with
conventional treatments. However, the results of SCT have not yet been
satisfactorily established and further development of treatment strate-
gies is needed. In our study, only 10 patients underwent SCT, which is
too few to draw definite conclusions. However, SCT may improve
prognosis. We identified hypercalcemia as the only prognostic factor
significantly associated with an inferior OS. Although a previous study
reported that high LDH and older age were poor prognostic factors [2],
our findings did not support this.

Our study had several limitations. First, there were relatively few
patients analyzed and it was a retrospective study. Second, although
chromosomal abnormalities are thought to affect prognosis, they were
only sought, and identified, in nine patients. Limitations in the patients’
insurance policies prevented us from performing detailed chromosomal
tests, including FISH, in the remaining patients; this problem needs to
be addressed.

Here, we have reported the clinical features and outcomes of
twenty-six patients with pPCL in the Kansai Myeloma Forum registry.
We found that novel agents (bortezomib or lenalidomide) may improve
the prognosis of pPCL, as may allogeneic and/or autologous SCT, in
these real-world patients. However, the prognosis of pPCL remains
dismal. Thus, further investigations to assess clinical features and de-
velop new treatment strategies are needed.
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