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the impact of transplant and novel agents



Outcomes for PPCL and non-PPCL patients enrolled  in TT1, TT2, or TT3 programs

Usmani et al, Leukemia 2012
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After a median follow-up of 24 months, 
16/29 patients were alive (55%),

29 patients

PFS 18 vs 9 months OS 48 vs 14 months

Btz-based tx, AuSCT
Btz-based tx, AuSCT

50 patients

Retrospective Italian and Greek experiences

No Btz-based, no  tx, AuSCT No Btz-based tx, no  tAuSCT



Novel 
agents

IMIDs HSCT

Median OS  22.5 months
(excluding early deaths) 

37 patients 

23 patients

Median OS 
18.1 months

Median PFS 
5.5 months

Median 18.6 months

Median 3.8 months

Median 31.8 months

Median 16.1 months

Retrospective Israeli and US experiences



Mina et a, Cancer 2019

100% patients received a bortezomib-based induction regimen,  92% received both bortezomib
and an IMIDs, 74% of patients underwent AuSCT, 61% received maintenance therapy. 

• PFS was prolonged in patients who underwent ASCT compared with 
those who did not undergo ASCT (25 vs 6 months; P = .004) 

• The achievement of ≥CR was a predictor for prolonged PFS and OS. 

Median PFS: 20 months

Median OS: 33 months

Maintenance: median 27 months

P = .03

No maintenance: median 11 months

No maintenance:  median 22  months

Maintenance: median 38 months

P = .06

PFS

OS

Winship Cancer Institute Emory University experience 

38 patients 



EBMT and CIBMTR Transplant studies in PPCL (1980-2009: limited use of novel agents) 

Musto et al, Exp Rev Hematol 2019

AuSCT

• Three registry studies of 711 PPCL patients transplanted
between 1980 and 2009 (limited use of new drugs!): higher
rates of CR achived with AuSCT than in MM. 

• AuSCT Less effective than in MM in the long term (increased
non relapse-related mortality and short duration of post-
transplantation response): median PFS  14.3 months, 
median OS 25.7 months.

• Trend toward superior OS in patients who underwent  
double versus single AuSCT.

AlloSCT

• Variable efficacy and safety of AlloSCT described in small 
retrospective series.

• Two registry studies (CBMTR and EBMT) comparing AlloSCT
in 135 patients between 1984 and 2009, with similar
populations treated with AuSCT.

• Lower relapse rate for AlloSCT,  but much higher risk of NRM 
compared with AuSCT, without evidence of survival benefits 
(OS 39% and 32% at 3 and 4 years, respectively). 

• OS at 5 years 19% for reduced-intensity conditioning (RIC) 
and 27% for myeloablative conditioning (MAC) AlloSCT.

• Plateau at approximately 20%, as  seen in MM,  but at a 
lower level.



Results of Autologous and Allogeneic Transplantation in Patients with Primary Plasma Cell Leukemia: 
A Large Retrospective Analysis of the Chronic Malignancies Working Party of the EBMT Malignancies

Sarah Lawless, MB BCH BAO (Hons), MRCP, FRCPath1*, Simona Iacobelli, PhD2*, Nina Knelange3*, Patrice Chevallier, MD4, Didier Blaise5, Noel-Jean Milpied, MD6, Robin Foà, MD7, Jan J 
Cornelissen, MD, PhD8, Bruno Lioure, MD9*, Victoria Potter10*, Xavier Poire, MD11*, Eefke J. Petersen, MD, PhD12, Matthew P. Collin, MD, PhD13, Stig Lenhoff14*, John Snowden15*, Stella 
Santarone, MD16*, Keith Wilson, FRCPath, MRCP, MBBS17*, Jose E. Guimaraes, MD, PhD18, Peter Dreger19, Martin R. Schipperus20*, Curly Morris21*, Stefan Schönland22*, Ibrahim 
Yakoub-Agha, MD, PhD23, Laurent Garderet24 and Kroger Nicolaus, MD phD25

• A retrospective analysis of  EBMT of 751 
patients with pPCL undergoing 
transplantation between 1998 and 2014. 

• 70 Allo as first transplant. 
• 681 Auto as first transplant
• 239 elective double transplant:
ü 122 tandem Auto/Allo
ü 117 double Auto

• AlloSCT upfront has worse outcome in the short term,  argely due to 
significant NRM. 

• However, landmark analysis and dynamic prediction models indicated that  
the sequence of AutoSCT followed by AlloSCT had an acceptable NRM and 
a lower relapse rates,  translating into a better PFS, with and a favorable 
trend for OS with longer follow-up at 3-year, though not statistically 
significant (HR 0.78, p=0.20) with respect to single AuSCT

• No data clear regarding the comparison of AlloSCT vs double AuSCT. 

17.5 Allo vs 33.5 Auto  (months)
11.7 Allo vs 14.3 Auto (months)

27% Allo vs 7,3%  Auto, p <0,0001 

44% reduction with Allo in the risk of 
progression vs single Auto (HR 0,56, p = 0,003) 

ASH Meeting 2018 abs. 3425 



Prospective studies with novel agents and transplant procedures in PPCL

Royer et al, J Clin Oncol 2016Musto et al, Leukemia 2014

OS > 3 years in two prospective studies, which have integrated novel agents and AuSCT.



Musto et al, Exp Rev Hematol 2019

Overall, the introduction of  bortezomib and lenalidomide
as initial therapy and, particularly,  their integration 
within stem cell transplant programs, have produced:

• A marked increase in rate and quality of response (ORR 
57%-100%; at least VGPR 28.5%-45%) 

• A moderate, but significant improvement in the 
clinical outcome of PPCL, particularly reducing  the rate 
of early deaths and allowing OS of 12-28 months  in 
elderly patients, and of 16-61 months in patients 
undergoing transplant procedures

What about current treatments in PPCL?



• There are no precise, evidence-based guidelines for the treatment of PPCL. In particular, no randomized, phase III trials have 
been performed in PPCL, while only two prospective, phase II studies have been published so far.

• Overall, PPCL therapy should be immediate with short treatment-free intervals in order: i) to ensure rapid disease control and 
reduction of early deaths due to initial complications; ii) contrast  clonal evolution that may induce drug resistance; and iii)
have activity on residual disease by decreasing the risk of relapse.

• Prevention of tumor lysis syndrome, bisphosphonates and anti-infective prophylaxis are recommended in all patients. 

• Intrathecal prophylaxis should be also considered for patients at high risk of CNS infiltration (i.e. those with a high WBC count). 

• Thromboprophylaxis should be given in patients receiving IMIDs. 

EMN Recommendations for the treatment of Primary Plasma Cell Leukemia



* VRD (bortezomib, lenalidomide, dexamethasone); VTD (bortezomib, thalidomide, dexamethasone; PAD (bortezomib, 
doxorubicin, dexamethasone).

** HyperCVAD-VD (hyperfractionated cyclophosphamide, vincristine, continue-infusion doxorubicin, bortezomib, 
dexamethasone; VTD/VRD-PACE (bortezomib, thalidomide, lenalidomide dexamethasone, continue infusion cisplatin, 
doxorubicin, cyclophosphamide, etoposide). 

AlloSCT: allogeneic stem cell transplantation; ASCT: autologous stem cell transplantation; Rd: lenalidomide, low-dose 
dexamethasone; VD: bortezomib and dexamethasone; 

EMN recommendations on diagnosis and management of patients with rare plasma cell dyscrasias, Leukemia 2018

• First line therapy for younger patients should be initially 
oriented toward a PI and IMID-based triplet as induction 
(1B). 

• After induction phase, the treatment should ideally 
include double AuSCT, consolidation, and maintenance in 
all eligible patients (1B).  

• Frontline AlloSCT should be considered in selected cases 
(1B). 

• AlloSCT may be potentially curative, but the results 
obtained upfront do not show a clear significant OS 
advantage respect to AuSCT. Pros and cons of front-line 
Allo-SCT should be therefore carefully discussed with 
eligible patients (younger individuals with poor prognosis 
characteristics at baseline, but who have achieved a good 
response to first-line induction treatment). 

EMN Recommendations for the treatment of Primary Plasma Cell Leukemia



* VRD (bortezomib, lenalidomide, dexamethasone); VTD (bortezomib, thalidomide, dexamethasone; PAD (bortezomib, doxorubicin, 
dexamethasone).,VCD (bortezomib, cyclophosphamide, dexamethasone)..

EMN recommendations on diagnosis and management of patients with rare plasma cell dyscrasias, Leukemia 2018

• The expert panel suggests that aged, but still fit 
patients not eligible for transplant procedures, 
should be planned for continuous therapy, ideally 
until response is maintained or significant toxicities 
occur. 

• In very old and/or frail individuals, personalized 
treatments (i.e. dose and time adjusted 
combinations of lenalidomide or bortezomib plus 
dexamethasone) should be given according to 
efficacy and tolerability, aiming to maintain patients 
on therapy as long as possible.

EMN Recommendations for the treatment of Primary Plasma Cell Leukemia



***  Also explore the feasibility of a other emerging approaches employed in multiple myeloma, such 
as  venetoclax, particularly for PPCL with t(11;14), nuclear exportin-1 selinexor,  or CAR-T cells. 

***

*/** VRD (bortezomib, lenalidomide, dexamethasone); VTD (bortezomib, thalidomide, dexamethasone; PAD 
(bortezomib, doxorubicin, dexamethasone).,VCD (bortezomib, cyclophosphamide, dexamethasone)..

• In relapsed/refractory PPCL a switch to drugs not 
used at diagnosis should be considered, 
favouring continuative combinations of 
lenalidomide or pomalidomide plus 
dexamethasone with carfilzomib or monoclonal 
antibodies (daratumumab or elotuzumab) 
(expert consensus). 

• AlloSCT in relapsed and eligible patients with 
sensitive disease after salvage treatments is 
recommended (1B).

• Palliation 

EMN recommendations on diagnosis and management of patients with rare plasma cell dyscrasias, Leukemia 2018

EMN Recommendations for the treatment of Primary Plasma Cell Leukemia



Plasma Cell Leukemia (therapy) at IMW 2019



«Pre-»



• Outcomes of pPCL patients receiving novel agents 
with autologous (AuSCT) or allogeneic (AlloSCT) 
approaches as reported to the Center for 
International Blood and Marrow Transplant 
Research (CIBMTR) from 2008 to 2015

• 348 pPCL pts underwent SCT (N = 277 AuSCT and 
71 AlloSCT) with 45% and 48% having research 
level data available, respectively

• Cumulative incidences of non-relapse mortality 
(NRM) and relapse/progression (REL), and 
probability of progression-free survival (PFS) and 
overall survival (OS) were calculated

• Median follow-up in AuSCT and AlloSCT was 48 
and 60 months, respectively

Primary Plasma Cell Leukemia Outcomes Remain Dismal Despite Novel Agents 
and Hematopoietic Cell Transplantation

Patel et al, Oral presentation ASH MEETING 2019, abstract 266

AuSCT Cohort

• Median age was 60 years, 35% had high 
risk cytogenetics

• 93% received AuSCT within 12 months 
of diagnosis with 76% after a single line 
of induction 

• 23% received bortezomib, doxorubicin, 
cisplatin, cyclophosphamide, and 
etoposide (VDPACE)

• 40% received bortezomib (BTZ) and 
immunomodulatory drug (IMIID)-based 
triplets

• Disease status at AuSCT was VGPR or 
better in 47%

• 27% maintenance therapy

AlloSCT Cohort

• Median age was 53 years, 42% had 
high-risk cytogenetics

• 89% received AlloSCT within 12 
months of diagnosis 

• 61% received a single AlloSCT, while 
39% used  AuSCT-AlloSCT tandem 
approach

• Use of VDPACE was at 41% in this 
cohort

• VGPR status at AlloSCT 48%, 
maintenance in 12% 

• 61% received TBI, with 44% 
receiving myeloablative conditioning

• Grade II-IV acute GVHD occurred in 
30% and chronic GVHD in 45%



• There were no differences in outcomes based on type of HCT. 

• Disease status ≥VGPR and Karnofsky PS  >90 significantly 
predicted superior OS after AuSCT in multivariate analysis.

• Analysis of SEER (1995-2009) and CIBMTR databases showed 
that use of HCT increased from 12% (7-21%) in 1995 to 46% 
(34-64%) in 2009.

• A comparison of post-HCT outcomes of CIBMTR pPCL patients 
from 1995 to 2006 showed that PFS and OS outcomes are 
inferior despite lower NRM in this modern cohort. 

PFS NRM

OS

REL

Primary Plasma Cell Leukemia Outcomes Remain Dismal Despite Novel Agents 
and Hematopoietic Cell Transplantation

Patel et al, Oral presentation ASH MEETING 2019, abstract 266

At 4 years post-AlloSCT

• NRM 12% (5-21%)

• REL 69% (56-81%) 

• PFS 19% (10-31%)

• OS 31% (19-44%

At 4 years post-AuSCT:

• NRM 7% (4-11%) 

• REL 76% (69-82%)

• PFS 17% (13-23%)

• OS 28% (22-35%) 



≤ 65 years, eligible for 
transplant procedures. 
Expected patients: n= 66

KRD: Induction and consolidation

• Carfilzomib (K) = 27 mg/sqm IV days 1, 2  cycle 1 only, followed by 36 
mg/sqm IV once daily on days 8, 9, 15, 16 cycle 1, then for all subsequent
doses 36 mg/sqm IV once daily on days 1, 2, 8, 9, 15, 16 of a 28 day cycle

• Lenalidomide (R)  = 25 mg on days 1-21 of a 28 day cycle
• Dexamethasone (D) = 20 mg PO on days 1, 2, 8, 9, 15, 16, 22, 23 of a 28-day cycle

KR: Maintenance
• Carfilzomib (K) = 27 mg/m2 IV once daily on days 1, 2, 15, 16 of a 28 day 
cycle

• Lenalidomide (R) = 10 mg daily on days 1-21 of a 28-day cycle

High dose melphalan
• 200 mg/sqm

PPCL patients

> 65 years or not-eligible 
for transplant procedures. 
Expected patients: n= 50

4 x KRD 
Induction

High-dose
melphalan

AuSCT

2 x KRD 

Consolidation
- Available sibling or 

MUD donor
- Conditioning: 

Busulfan+Fludarabine

RIC AlloSCT
K starting 2 months post-
AlloSCT for 6 months, 
followed by KR 

Maintenance

High-dose
melphalan

Second AuSCT
4 x KRD  
Consolidation

KR until 
progression 

Maintenance

8 x KRD

Induction

KR until progression
Maintenance

Stem cell harvest

- No donor

- Ineligible for AlloSCT

- Patient’s wish

BIOLOGICAL STUDIES 
• Minimal residual disease (MRD):: Multiparametric flow cytometry (MFC)  and 
molecular: VDJ sequencing or allele-specific oligonucleotide PCR
• Gene expression profiling (GEP)
• Gene copy number analysis on purified primary plasma cells
• Exome sequencing

4 x KRD 
Induction

High-dose
melphalan

AuSCT

Ongoing non-randomized, phase 2, multicenter study, patients with previously 
untreated PPCL (EMN12/HOVON129, www.trialregister.nl as NTR5350)

A total of 42 patients have been registered in the trail up to November, 11, 
2019,  15 aged  66 years and 27 in the other group (18-65 years);



• First planned interim analysis for patients aged ≤ 65 years to describe ORR and toxicity of 
induction therapy for the first 15 registered patients

• 14/15 patients received the planned 4 cycles of KRD induction treatment,  one patient had 
progressive disease after cycle 3

• After 4 KRd induction cycles, ≥ PR was achieved by 14 pts (93%), at least VGPR by 12 
(80%), (stringent) CR by 5 (33%)

• Adverse events mainly occurred during the first cycle and decreased thereafter

• Two grade 3 (1 infection, 1 myocardial infarction; one grade 2 (heart failure); hematological 
toxicity was limited and manageable

• No patient discontinued  because of toxicity, mortality during induction was 0%

Van De Donk et al, Oral presentation ASH MEETING 2019, abs. 693

Treatment of primary plasma cell leukemia with carfilzomib and lenalidomide-based 
therapy: Results of the first interim analysis of the phase 2 EMN12/HOVON129 study 



• First planned interim analysis for patients aged > 65 
years to describe ORR and toxicity of induction 
therapy (four cycles) for the first 15 registered 
patients

• Four patients went off protocol (27%):  three  during 
cycle 1,  due to toxicity (2) and death (1);  one during 
cycle 3 due to withdrawal of consent

• SAEs occurred in 13/15 patients: 5 SAEs were fatal;
one  during cycle 1, one  during cycle 7, two on 
maintenance and one  within 30 days from date of 
discontinuation

• ITT respone rates are promising (ORR 80% during the 
cycle 1-4): 2 patients achieved PR (13%), 4 sCR
(27%), 6 VGPR (40%)

Treatment of primary plasma cell leukemia with carfilzomib and lenalidomide-based 
therapy: Results of the first interim analysis of the phase 2 EMN12/HOVON129 study 



• Novel agents and, above all,  their integration
within stem cell transplant programs have
recently produced a marked increase in rate 
and quality of response and a moderate, but
significant improvement in OS in PPCL patients

• These results, however, still remain  
unsatisfactory, so patients with PPCL should 
always be considered for clinical trials, 
preferably  in prospective studies designed for 
MM, with a dedicate plan to extrapolate 
specific data, end points and ad hoc analyses. 

Key messages


