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• < 1-4% of all Multiple Myelomas (MM) (crude incidence: 0.04-
0.05 /100.000 persons per year in EU)

• Distinct entity (vs MM) previously operatively defined by the 
presence of 20% and/or an absolute number >2×109/L of clonal 
plasma cells in the peripheral blood, without a previous history 
of MM

• New IMWG criteria: circulating plasma cell higher than 5%

• PPCL (50-70% of PCL) should be distinguished from secondary 
PCL (SPCL) (30-50% of PCL),  which constitutes the leukemic 
evolution of a pre-existing, progressing  MM (1% of all  MM, 
12% of those with high tumor burden), with  median time to 
leukemic transformation of approximately 2 years and a median 
survival of only 1-2 months

• PPCL should be also distinguished from extra-medullary 
myeloma (both para-skeletal or soft tissues) that, by definition, 
excludes peripheral blood dissemination 

• Prognosis of PPCL still remains significantly poorer than that of 
MM

Primary Plasma Cell Leukemia



3399 Primary or Secondary Plasma Cell Leukemia: Dismal Outcome 
Despite Modern Treatments.Camille Tessier et al. Quebec, Canada

• Rretrospective, multicenter study of 99 eligible PCL patients, of whom 
33 were pPCL and 66 were sPCL diagnosed between 2005 and 2020 
in eight institutions in the Province of Québec, focusing, in particular, 
to  characteristic of MM patients evolving toward SPCL, according to 
«old»  IMWG 2013 criteria) 

• At MM diagnosis, patients who eventually progressed to sPCL were 
much younger (median 61.8 years) than a typical MM cohort and 
many of them already demonstrated markers of poor prognosis, 
including elevated LDH, elevated ß2-microglobulin and complex 
cytogenetics 

• Median time between initial MM diagnosis and sPCL  progression 
was 27.3 months.

• Median number of lines of treatment prior to transformation was 2 
(range 1 – 7). 

• ASCT; n = 28) or tandem ASCT-alloSCT; n = 4) did not result in longer 
time to sPCL progression when compared to those who received 
chemotherapy alone (31.6 vs 22.9 months, p = 0.164).

• Median OS for pPCL and sPCL were respectively 18.3  and 1.2 months 
(p < 0.001).

• Median OS From MM diagnosis to death, for sPCL, was 30.2 months.





• 1357 MM patients, 187 (13.8%) had CPCs at diagnosis, 79 
(5.8%)  had ≥ 5% CPCs. 

• The median OS of patients with CPCs ≥ 5% and ≥ 20% was 
similar, but PFS and  OS were significantly inferior than (MM) 
those with CPCs < 5% (13.1 vs. 21.5 months, P < 0.001, and 
21.5 vs. 60.9 months, P < 0.001, respectively). 

• Primary PCL diagnosed using the revised criteria presented 
with higher total calcium and serum creatinine levels, lower 
platelet counts and frequent organomegaly and
plasmacytoma at diagnosis. 

• Univariate and multivariate analyses demonstrated that the 
presence of plasmacytoma and elevated serum β2-
microglobulin were significantly associated with OS in 
primary PCL. 

• In conclusion, the revised criterion of CPCs ≥ 5% in a peripheral 
blood smear is appropriate for PCL diagnosis.

OS

OSPFS



P-431 Clinical characteristics, prognostic factors and treatment outcomes in 
patients diagnosed with primary plasma cell leukemia based on the revised 
criteria (KMM2204)
Sung-Hoon Jung et al., South Korea

• Retrospective study evaluating the clinical characteristics, prognostic factors 
and treatment outcomes in patients diagnosed with primary PCL based on 
the revised criteria.

• 127 patients diagnosed with primary PCL; 70 (55%) had CPCs ≥ 20%, and 57 
(45%) had CPCs 5-19%.

• The study found no significant difference in PFS and OS between the two 
groups (CPCs≥ 20% and 5-19%).

• Patients with CPCs≥20% had significantly higher white blood cell counts, 
LDHs and extramedullary plasmacytoma

• Patients who achieved CR after induction therapy showed significantly 
improved PFS and OS

• CR rate was the highest in daratumumab-based quadruplets than in other 
induction therapies including PIs and IMIDs based combination, 



P-430 Incidence of primary plasma cell leukemia with the new diagnostic 
criteria
Virginia Jano et al. University Hospital of Leon, Spain

• Descriptive, retrospective study in which a search was conducted for patients 
meeting the new criteria for pPCL between January 2021 and May 2023. 

• The average peripheral blood plasma cell count was 19.6%, with a count 
higher than 5% in all cases (42.9% exceeding 20% and 57.1% between 5% and 
20%)

• Currently, the incidence of pPCL with the new diagnostic criteria is unknown, 
but in our case series, the cumulative incidence is 2 cases per 100,000 
inhabitants in two years and five months, much higher than those reported in 
other series (4 cases per 10 million inhabitants).

• This could reflect that the disease has been underdiagnosed for years, and the 
modification of diagnostic criteria will allow early identification of these 
patients. 







• Immunophenotyping of plasma cells reveals expression 
of CD38 and CD138 in both pPCL and MM, although 
higher expression of CD20, CD23, CD28, CD44, and CD45 
and lower expression of CD56, CD117, CD9, CD71, and 
HLA-DR may be found in pPCL compared to MM. 

• Cytogenetic studies by FISH show predominance of 
monosomy and deletions of chromosome 13, t(11;14), 
del(17p), gain/amp(1q) and del(1p) and reduction of 
hyperdiploidy

• Mutation studies by conventional DNA sequencing, WES, 
and targeted NGS detect a high frequency of mutations 
in TP53 and K/NRAS genes. The amino acids most 
frequently mutated in TP53 are I195, R273, P278, R248, 
and E285. Activating mutations of K/NRAS most 
frequently found in pPCL patients affect codons 12, 13, 
and 61 (G12, G13, and Q61).

• Gene expression profiling in pPCL has shown 
downregulation of genes associated with bone marrow 
microenvironment and bone diseases in MM, such as 
DKK1, KIT, and NCAM1 genes.

• A global hypomethylation profile has been found in 
pPCL samples.

• Non-coding RNAs (miRNAs and lncRNAs) are 
dysregulated in pPCL, and some of them are associated 
with survival of patients

Phenotypic, cytogenetic and genomic characteristics of PPCL





• Targeted sequencing using the NGS panel of 647 genes
related to hematologic malignancies.

• Three truly unique variants were identified in each 
pPCL (MED12, VPS13B variant from PB, and ZMYM3 
variant from BM) and sPCL group (ARID1A, FANCE, and 
TP53).

• In pPCL, PB variants had higher VAF than BM variants, 
and some unique variants were identified only in the 
PB samples. 

• Conversely, in sPCL, more diverse variants were 
detected mainly in BM samples, and VAF was also 
higher in BM than PB.

• This study shows that  CPCs in pPCL are not simply 
part of the malignant plasma cells shed from the BM 
but have characteristics distinct from them. 

3349 Distinct Genetic Features in Peripheral Blood Represent the Characteristics of Circulating Plasma Cells in Primary 
Plasma Cell Leukemia

Youngeun Lee et al. Seongnam, Korea, Republic of (South)





These US registry studies , updated up to 2009, however, suffer from several problems mainly related to the limited quality of data collected 

and a reduced access to appropriate therapies (novel agents and transplant procedures, likely  due to insurance questions). 



Overall, the introduction of  bortezomib and lenalidomide as initial therapy and, particularly, their integration within transplant 
programs, have produced (in retrospective studies):

• A marked increase in rate and quality of response (ORR 54%-90%;  CR 12%-47%) 

• A moderate, but significant improvement in the clinical outcome of PPCL, particularly reducing  the rate of early deaths and allowing 
OS of  approximately 1 year in elderly patients, and 3 years in patients undergoing transplant procedures

• A positive impact on PFS and OS by maintenance therapy, low-risk cytogenetics and achievement  of CR after auto-SCT.

Three registry studies of 780 PPCL patients  transplanted  (AutoSCT) between 1980 and 2009 (limited use of new drugs!):

• Higher rates of CR than in MM. 

• 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 3-year OS in patients who underwent  double versus single AuSCT (84% vs 56%).

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.

Musto P and Walsch R. Plasma cell leukemia: another piece of the puzzle. Haematologica 2022
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61 PPCL pts enrolled between 2015 and 2021,  36 < 65 yrs, 25 > 65 yrs



.

16/20 (80%) of younger patients and 5/8 (63%) of elderly patients in at least CR who could be evaluated 

for minimal residual disease (MRD) achieved MRD negativity (10-5) by flow cytometry



Median OS was 28.4 months (95% CI 15.1-NR)

Low early mortality (8.3% at 6 months) 

Median PFS  (primary end-point) was 15.5 

months (95% CI 9.4-38.4), sufficient to reject 

initial null hypothesis of 9 months, based on 

previous studies

• For patients who underwent first 
AuSCT, median PFS and OS were 32.9 
and 34.1 months from date of first 
AuSCT, respectively .

• From the date of the second 
transplant, median PFS was 
comparable for double AuASCT and 
tandem AuSCT-AlloSCT  (31.2 vs 49.2 
months, respectively; 58% at and 
60% at two years, respectively)

 
• From the date of the second 

transplant median OS  was 
comparable for double AuSCT and 
tandem AuSCT-AlloSCT (both not 
estimable; 82% and 63% at two 
years, respectively);

Median follow-up 43.5 months 



Median PFS (primay end-point was 13.8 months (95% CI 

9.2-35.5), sufficient to reject initial null hypothesis of  

6.5 months, based on previous studies

Median follow-up  32 months  

Median OS was 24.8 months (95% CI 14-not 

reached [NR]). 

Low early mortality (16% at 6 months) 

Median OS substantially 
doubled compared to what 
has been reported in 
recent retrospective 
studies and, particularly, in 
the only other prospective 
trial (with the doublet 
lenalidomide-
dexamethasone) so far 
conducted in transplant 
ineligible, elderly patients 
with PPCL (Musto P et al. Leukemia. 

2014). 



• VRd or daratumumab-based 
quadruplets (DBQ) versus previous 
therapies with bortezomib standard 
combinations (BSC) or conventional 
chemotherapy (CT), 

• 110 pPCL patients,  including those 
with cCPS ≥5%); 37% had CPCs 5%–
19%; 

• 89% received  DBQ (21%), VRd (16%) 
and BSC (52%); 35% underwent 
ASCT).

• Treatment with VRd/DBQ strongly 
correlated with a higher CR rate (41% 
vs. 17%;p=.008). 

• After a median follow-up of 51 
months. early mortality was 3.5%.

• Median PFS  was 16 months  and 
significantly longer in patients 
treated with VRd/DBQ versus BSC/CT 
(25 months vs. 13 months, ;p=.03). 

• Median OS was 29 months, 
significantly longer in patients 
treated with VRd/DBQ versus BSC/CT 
(not reached vs. 20 months,3-year 
OS:70% vs. 32%, respectively; p< 
.001). 

• In the multivariate analysis VRd/DBQ 
therapy, del17p(+) and PLT 
<100.000/μL, independently 
predicted OS (p< .05).  





NCT05870917
A Study of Ve-VRD or S-VRD Combined With CART-ASCT-
CART2 Treatment in Patients With Primary Plasma Cell 
Leukemia
Tianjin, China
RECRUITING

NCT05979363
A Study of Bortezomib, Lenalidomide and 
Dexamethasone (VRd) Followed by BCMA CAR-T 
Therapy in Transplant-Ineligible Patients With Primary 
Plasma Cell Leukemia
Locations
Tianjin, China
RECRUITING

Ve =Venetoclax
S = Selinexor



P-049 Safety and efficacy of standard of care ciltacabtagene autoleucel (Cilta-cel) for 
relapsed/refractory multiple myeloma (RRMM): real world experience
Surbhi Sidana et al. Stanford University, USA

• Outcomes of patients treated with intended standard of care ciltacel at 14 US 
academic centers by September, 15, 2022, and April 1, 2023. 

• Compared to CARTITUDE-1 study, this cohort (n. 143 patients) had higher incidence of 
extramedullary disease (31% vs 13%) and high-risk cytogenetics (41% vs 24%). 

• 57% of the patients would not have met eligibility criteria for CARTITUDE-1 due to 
cytopenias (17%), prior BCMA therapy (15%), organ dysfunction (12%), poor 
performance status (11%) and plasma cell leukemia (7%).

• CRS was seen in 80% (≥ grade 3: 5%), ICANS in 18% (≥ grade 3: 6%) and 
hemophagocytic lympho-histiocytosis (HLH)-like syndrome in 3% of patients. 

• Delayed neurotoxicity (NT) was seen in 12% (mainly cranial nerve palsy and 
Parkinsonism); 3 patients died with ongoing delayed NT. Infections were seen in 37% 
of patients. 

• Best response rates were: ≥ PR 89%; VGPR 77%; CR 56%, respectively. 

• With a median follow-up of  6 months, median PFS was not reached, with 6-month 
estimate being 79%.

• 22 patients died (10%) due to non-relapse mortality (mainly infections, CRS, ICANS,
delayed NT, HLH). 





Hairy plasma cells
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