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Abstract Plasma cell leukemia (PCL) is an aggressive rare
leukemic variant of multiple myeloma (MM). We aim to
present 4 years data on clinical profile and treatment out-
comes of Primary PCL (PPCL) patients treated at tertiary
care cancer centre from Northern India. To analyse
response and safety profile of a PPCL with or without stem
cell transplantation. Retrospectively reviewed and analysed
PPCL patient’s data at our centre from January-2013 to
June-2017. Total 11 PPCL patients diagnosed among 240
MM patients during study period. Eight were males. Only
10 patients were started on treatment. Four (n = 4/10)
patients underwent stem cell transplantation. Overall
response rate was 70% (n = 7). Eleven culture positive
bacterial infections (bloodstream = 2, urinary tract = 3;
pulmonary = 6) were recorded. Four patients had fungal
infections. One patient had Herpes Zoster infection.
Relapse rate of entire cohort was 50% (n = 5). Median PFS
and OS of entire cohort was 11 months (95% confidence
interval 6.3-15.6) and 21 months (95% C.I. 1-49.8)
respectively. The estimated PFS and OS at 1 year of
transplanted versus nontransplanted patients were
71% + 24% versus 0% (P = 0.96) and 71% —+ 24% versus
15% + 19% (P = 0.234) respectively. Treatment with
PIs + IMAs followed by transplants (single/double) might
improve depth and duration of remission and OS. Patients
should be treated with indefinite maintenance therapy to
control disease.
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Introduction

Plasma cell leukemia (PCL) is a rare aggressive leukemic
variant of multiple myeloma (MM) with poor prognosis.
The International Myeloma Working Group (IMWG) in
2013 recommended presence of either circulating plasma
cells as > 20% or increased absolute number (2 x 10° L)
of plasma cells in peripheral blood [1]. However, IMWG
suggests to lower peripheral blood plasma cells > 5% and/
or absolute plasma cell count > 0.5 x 10°/L for future
reference. Atypical plasma cells can be found infiltrating
extramedullary tissues such as liver, spleen, peritoneal fluid
and cerebrospinal fluid. PCL accounts for 2-4% of patients
with MM [2, 3]. If PCL arises de novo without prior evi-
dence of MM, it is termed as primary PCL (PPCL) and
PCL evolving from a pre-existing MM or relapsed/refrac-
tory MM is termed as a secondary PCL (SPCL) [1]. Inci-
dence of PPCL is 60-70%, remaining are SPCL. Clinically,
hepatosplenomegaly, lymphadenopathy and osteolytic
lesions are more common with PPCL, along with higher
LDH and f-2 microglobulin. The introduction of
immunomodulatory drugs (IMiDs) and proteasome inhi-
bitors (PI) (bortezomib) have improved the overall survival
and prognosis for PCL patients over the past decade, with
more patients undergoing autologous stem cell transplant
(ASCT) [4].

Because of rarity of this disease, few case series are
available [4-9]. There is paucity of literature from India,
especially the impact of the above therapies in resource
poor countries. We present our 4 years data on the clinical
profile, treatment and survival outcomes of PPCL patients
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treated at our tertiary care cancer centre from Northern
India.

Materials and Methods

This is a retrospective analysis of patients diagnosed with
PPCL at Hemato-Oncology department of our centre from
year Jan-2013 to June 2017. Primary aim was to study
response rate with novel agent based chemotherapies with
and without ASCT, progression free survival (PFS) and
overall survival (OS) in primary PCL patients. Study pro-
tocol was approved by institutional review board (IRB).

After diagnosis & ISS staging, a 3 drug induction
therapy was given with IMiDs and PIs for 3—4 cycles.
Chemotherapy responsive and fit patients were offered
ASCT. Peripheral blood stem cell mobilization was done
with GCSF =+ Plerixafor. Conditioning regimen used was
Melphalan 200 mg/m?. All patients were given mainte-
nance chemotherapy once response achieved, 3 months
after ASCT or 6 months of chemotherapy. The follow-up
was censored at 31 December 2017.

Clinical and laboratory parameters, response to therapy,
time to transplant and OS were recorded as per criteria laid
down by IMWG guidelines, 2013 [10]. Descriptive statis-
tics such as median/range was calculated for all the vari-
ables using SPSS version 21 (IBM, Armonk, NY, USA).
Probabilities of overall survival (OS) and progression free
survival (PFS) were plotted as per Kaplan-Meier estimates.

Results

Total 11 patients were diagnosed with PPCL among the
240 MM patients diagnosed and treated at our centre dur-
ing study period. Median duration of symptoms at pre-
sentation was 3 months (1-8 months). Most common
presenting complaints were bodyache followed by weak-
ness, weight loss, renal dysfunction and fever. Anemia was
present in 10/11 patients, while renal insufficiency,
hypercalcemia and bone lesions were present in 5, 4 and 8
patients respectively. Most patients were ISS stage III
(n =9/11) and IgG subtype (Table 1). Five patients had
raised LDH. Fluorescence in-situ hybridization (FISH) was
available for only three patients and it was positive for both
deletion17p13.1 and t(4;14) in 2 patients.

Out of 11 patients, 10 patients were started on treatment.
Most commonly used regimen for first line chemotherapy
was  Bortezomib-Thalidomide-Dexamethasone  (VTD,
n = 4) used in years 2013 to 2015 followed by Bortezomib-
Cyclophosphamide-Dexamethasone (VCD, n = 3) in year
2015 and  Bortezomib-Lenalidomide-Dexamethasone
(VLD, n =3) in year 2016-2017. Median number of
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Table 1 Demographics details of eligible patients

Characteristics (n = 11) Median N (%)
Age (years) 57 (37-69) -
Male - 8 (72.7)
Female 3(27.2)
Hb (g/dl) 7.8 (5.4-10.7) -
TLC (/cumm) 27,730 -
(11,500-98,200)
Platelets (/cumm) 80,000 -
(8000-131,000)
Albumin (gm/dl) 34 (2.2-4.4) -
Creatinine (mg/dl) 1.8 (0.8-8.1) -
B2-microglobulin (mg/ml) 9.3 (5.2-34.1) -
Peripheral plasma cells (%) 43 (22-91) -
Bone marrow plasma CELLS (%) 74 (15-100) -
Serum protein electrophoresis 3.3 (0-7.3) -
(SPEP) (gm/dl)
Performance status (ECOG)
Score-1 7 (63.6)
Score-2 3(27.2)
Score-3 1 (09)
24 h Urine Protein (gm/24 h) 0.4 (0.09-3.2) -
Nil inn=2
patients
Uric Acid (mg/dl) 10.9 (5.7-21.4) -
LDH (U/L) 434 (106-1531) -
Hepatomegaly - 2 (18.1)
Splenomegaly - 3(27.2)
Extramedullary involvement - 2 (18.1)
Bony lesions present - 8 (72.7)
ISS staging -
ISS-1 0
ISS-2 1 (09)
ISS-3 9 (81.1)
Not available 1 (09)
Subtype - 3(27.2)
IgG 2 (18.1)
Light chain 6 (54.5)
Not available
FISH (tested for dell7p; t(14;20); 3 patients
t(14;16); t(4;14); del 13q) (27.2)
Negative 173
Positive for del 13q14.3, del 1/3
17p13.1, t(4;14)
Positive for del 17p13.1, t(4;14) 1/3
Response to chemotherapy -
(N = 10) (post 2-4 cycles of
IMiDs + PIs chemotherapy)
Complete response (CR)/very good 6 (60)

partial response (VGPR)

Partial response (PR) 1 (10)
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Table 1 continued Table 3 Toxicities
Characteristics (n = 11) Median N (%) Characteristics Total Post Post
(n =10) Chemotherapy ASCT
Stable disease (SD) 1 (10) (n = 6) (n=4)
Progressive disease (PD) 2 (20)
Total number of Culture N=5/
Positive Bacterial 10
Infections
chemotherapy cycles received was 4 (3-10). 4 patientS  Gram Positive o1 00 03
underwent stem cell transplantation. Overall response rate  Grm Negative 10 07 o1
(ORR) was 70% (n = 7). Bloodstream Infections 02 01 01
Urinary Tract Infections 03 02 01
Post Chemotherapy Therapy PulmonaryInfections 06 04 02
. . Viral Infections 02 01 -
Fout (40%) patients underwent ASCT (Table 2) Whlle' 2/4 Upper Respiratory o1 B 01
received tandem transplant. Pre-ASCT response of patients .
Tract Infection
were CR/VGPR (n = 3), and PR (n = 1). Post-ASCT, all 4
. . . Herpes Zoster 01 - 01
patients achieved CR/VGPR at 3 months after which . . .
K X Invasive Fungal infections 04
maintenance therapy was started. Post ASCT all patients .
. . . . Possible 01 03 -
received maintenance therapy (bortezomib + thalido- Probabl 03
. . . . . robaple
mide = 1; bortezomib = 1; thalidomide = 1; lenalido- Crvnt dium diarrh o1 o1
mide = 1) whereas n = 3/6 patients from chemotherapy ry? osporoditim crarroca R
. . . Peripheral neuropathy 05 05 -
group only received maintenance therapy (bortezomib = 1; Dianh 03 0 o1
thalidomide = 1 and lenalidomide = 1). rarrhoea
Thrombocytopenia 07 03 4
Toxicities and Infections (Table 3) Deranged renal function o1 o1 -
Deranged hepatic function 02 02 -
Mucositis 04 - 04

Infections were the most common toxicities observed
during entire course of treatment. Bacterial, fungal and
viral infections were commonly seen both after
chemotherapy or transplant. Patients on chemotherapy also
developed deranged liver and kidney function tests, while
transplant patients had mucositis (grade 3—4) and crypto-
coccal diarrhoea.

Outcome Survival

At a median follow up period of 22 months (95% C.I.
1-44.1), relapse rate of entire cohort was 70% (n =7)

Table 2 ASCT characteristics

Characteristic (N = 4) Median N (%)

Pre-ASCT response -

CR/VGPR 3(75)

PR 1(25)

Time to transplant from diagnosis (months) 3.5 (3-5) -

Dose of melphalan (mg/m?) 200 (190-200) -

Dose of CD34 cells (x 10° /cumm) 4 (3.28-4.6) -

Days of neutrophil engraftment (days) 10 days (8-10) -

Days of platelet engraftment (days) 11 days (10-12) -

Febrile neutropenia - 4 (100)

Mucositis - 4 (100)
Oral Mucositis Grade-3/4 3/4
Lower G.I. Mucositis 3/4

PRBC units 2 (0-2) -

PRP units 10 (6-18) -

Post-ASCT response (at 3 months interval) -

CR/VGPR 4 (100)

@ Springer



652

Indian J Hematol Blood Transfus (Oct-Dec 2019) 35(4):649-654

Fig. 1 a Kaplan meier curve is
depicting progression free
survival of cohort. b Kaplan
meier curve is depicting overall
survival of cohort
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including 2 patients who relapsed post ASCT. Median PFS
of entire cohort was 11 months (95% C.I. 6.3-15.6)
(Fig. 1a). The estimated PFS at 1 year of transplanted
versus non-transplanted patients were 71% =+ 24% versus
0% (P = 0.96).

Median OS of entire cohort was 21 months (95% of C.I.
1-49.8) (Fig. 1b). The estimated OS at 1 year of trans-
planted versus non-transplanted patients were 71% +24%
versus 15% =+ 19% (P = 0.234). Mortality rate was 50%
and cause of deaths were PD in all patients.
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Discussion

PCL is a challenging disease with poor prognosis with no
definite treatment options that can lead to long term PFS or
OS. Available literature is very limited, with few
prospective randomized trials. In the past decades IMiDs
such as thalidomide/lenalidomide and PIs such as borte-
zomib have significantly improved clinical scenario of MM
in terms of deeper responses, PFS, OS and quality of life.
As a result these therapies have been also used in PCL.
Stem cell transplantation (Autologous/Allogeneic) is cur-
rently favourably suggested in PPCL patients [11-13].
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Table 4 Comparison with previously published literature

Published studies ORR

Median PFS Median OS

Pagano et al. [14]

Musto et al. [15] 60.8% (post 4 cycles)

Musto et al. [16] 92%

D Arena et al. [17] 79%

Colovic et al. [18]

Garcia-Sanz et al. [19]

Mabhindra et al. [20]
Autologous SCT
Allogeneic SCT

Drake et al. [21] 41.2%

Autologous SCT (at day 100 post SCT)

Pagano et al. [14] -

SCT

Our study 70%

Median follow up-22 months

7/30 patients achieved remission
37% (ORR = 29% + PR = 8%)

76% (at transplant)
64% (at transplant)

(post induction chemotherapy)

55% (median DOR = 16.4 months)

- 12.6 months (range, 0.5-75.8),
with a survival at 5 years was 9.3%

65.2% (15 months)
12 months

52.1% (15 months)
8 months

- 55% (2 years)
- 4.5 months

- 8 months

34% at 3 years 64% at 3 years
20% at 3 years 39% at 3 years
- 25.7 (19.5-31.9 months)

HR for relapse 0.13, 38.1 months
(95% CI1 0.04-0.41) (range 4.8-75.8 months)
11 months 21 months

(95% C.I. 6.3-15.6) (95% C.I. 1-49.8)

ASCT is a feasible option in PCL patients which may
improve PFS and OS as compared to patients treated with
chemotherapy alone. Maintenance chemotherapy should be
started at the earliest once response achieved.

Our study highlights the key clinical features of PCL.
Most of the patients tend to present with ISS-3, raised LDH
and tend to have poor cytogenetic abnormalities. Extra-
medullary disease was seen in occasional patients. Our
study also highlights high incidence of infectious compli-
cations with bacterial and fungal infections being com-
monly seen. This warrants for improving supportive care
for preventing and treating infections. Emergence of multi-
drug resistant bugs contributes to high infection related
mortality in our setting.

Reported results from available literature were con-
trasting in nature because of use different therapies, novel
agents and SCT. Our study reported 70% ORR to initial
therapy and at a median follow up period 22 months (95%
C.I. 1-44.1), median OS was 21 months (95% of C.L
1-49.8). Our results are comparable with the previously
published literature [14—19] (Table 4).

In view of aggressive nature of PCL, the need for
therapy with a relatively early and deeper response is
desirable. Therefore, high dose therapy followed by SCT
was offered to all the patients with PCL but only 40%
(n = 4) patients underwent ASCT at our centre. Two out of
four patients received tandem ASCT for improved and
deeper duration of response. The estimated 1 year OS of
transplanted versus non-transplanted PPCL patients were
71% + 24% versus 15% £ 19%. None of our patients
underwent allogenic SCT. The Center for International
Blood & Marrow Transplant Research (CIBMTR) reported

outcomes of 147 patients with PPCL (ASCT = 97; Allo-
geneic SCT = 50) between 1995 and 2006. Median follow-
up was 38 months of ASCT and 68/97 received tandem
ASCT. PFS at 3 year was 34% (95% C.I. 23-46%) versus
20% (95% C.1. 10-34%) in ASCT versus Allogeneic SCT
group. OS at 3 year of ASCT versus Allogeneic SCT group
was 64% (95% C.1. 52-75%) and 39% (95% C.I. 1-11%)
respectively [20]. Pagano et. al [14] showed longer OS
(38.1 months) and duration of response (25.8 months) for
hematopoietic stem cell transplantation received versus
non-transplanted PPCL  patients[9.1 months  versus
7.3 months (P = 0.001)]. European Group for Blood and
Marrow Transplantation (EBMT) registry reported out-
comes of ASCT in PPCL patients. A total of 272 patients of
PPCL was included and 88/272 underwent ASCT. They
demonstrated less survival post ASCT in PPCL patient than
MM. Post ASCT, 41.2% of patients achieved CR at
100 days with median OS was 25.7 months. (95% C.I.
19.5-31.9 months) [21].

Early start of maintenance therapy with novel agents
alone or in combination could prolong depth and duration
of response, like in multiple myeloma. However, very early
relapses may occur after ASCT hence consolidation or
maintenance therapy may be needed early within
30-60 days after engraftment. Royer et al showed
improved OS (36.3%) in patients who received consoli-
dation or maintenance therapy post 2nd ASCT [22].

With aim to improve PFS and OS of PCL patients, other
therapeutic approaches should be explored. The use of
newer drugs (carfilzomib, pomalidomide, daratumumab,
elotuzumabetc) in induction, consolidation or maintenance
in various combinations could prove to be a game changer
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for PPCL patients. Recommendation of cytogenetics and
FISH studies tests to be mandatory for diagnosis in all
suspected PCL cases. Role of Allogeneic SCT (potentially
curative) and tandem—ASCT still needs to be defined.

Limitations of our study were retrospective nature of
study, less number of patients, non- availability of
immunofixation (IFE) subtyping of clonal immunoglobu-
lins, short duration follow-up and lack of cytogenetics/
FISH profile information of all patients.

To conclude, PCLs are rare and aggressive in nature,
presenting with high risk features. Treatment with PIs +
IMiDs followed by autologous transplant likely improve
depth and duration of remission and OS. PD and early
relapses are common. All PCL patients should be encour-
aged to participate in prospective multicenter clinical trials.
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