
Plasmacellule circolanti

Nicola Giuliani, MD, PhD



Circulating Plasma cells (CPCs) in multiple myeloma (MM) 



Mechanisms explaining PCs trafficking through peripheral blood (PB) dissemination: 
immunophyenotype.

✓ The mechanisms underlying the migration of PCs from the bone marrow (BM) to the circulation
and extramedullary (EM) spread through PB dissemination remained unclear.

✓ Circulating PCs displayed overlapping immunophenotypic with BM tumor PCs, but there are
minor but consistent differences between MM cells in the PB and BM that could indicate hallmarks
associated with cell translocation and disease dissemination.

✓ A more immature and less proliferative immunophenotype was displayed on circulating PCs.

✓ Circulating PCs displayed lower expression of integrin and adhesion molecules which potentially
enhanced its capacity to exit into the PB.

✓ The expression of some adhesion-related molecules (CD44 and galectin 1) and the pathway
involved in epithelial–mesenchymal transition (EMT) were significantly upregulated in Circulating
PCs compared to BM PCs.

Sanoia-Flores L et al Cancers 2020; Li S et al. Biomarker Res  2023 



CPCs in MM patients: immunophenotypic profile



✓ PCs with distinct genomic features are more prone to spread the disease.

✓ Some data indicated that the Circulating PCs population represented a more genetically abnormal
subclone than the BM clonal PCs .

✓ An appreciable number of mutations that were identified in EM clones although absent in BM
clones were identified in Circulating PCs.

✓ Circulating PCs had considerably increased levels of altered genes and pathways associated with
hypoxia, inflammation, tumor migration, invasiveness, and metastasis, suggesting that the hypoxic
and inflammatory microenvironment in BM niches would force their migration into the PB and
invasion of other niches.

Sanoia-Flores L et al Cancers 2020; Li S et al. Biomarker Res  2023 

Mechanisms explaining PCs trafficking through peripheral blood (PB) dissemination: genomic.





Bi-clustering heatmap with differentially
expressed genes (n = 259).
Red and green colors differentiate
Circulating tumor cells (CTCs) and BM clonal
PCs, respectively; blue–red gradient shows
the expression level for each gene from low
to high (scaled).

CPCs in MM patients: molecular hallmark





CPCs in MM patients: Genes differentially expressed in CPCs are associated with poor prognosis



Circulating Tumor cells (CTCs) in MM 
patients 
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CPCs in MM patients: implication for plasma cell leukemia definition



CPCs in MM patients: implication for plasma cell leukemia definition







CPCs in MM patients: definition of plasma cell leukemia-like MM by flow cytometry 
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CPCs in MM patients: the detection efficiency and sensitivity of different method of liquid biopsy



CPCs in MM patients: prognostic value



CPCs in MM patients: prognostic value

Li S et al. Biomarker Res  2023 
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IMS 20° meeting 2023: Circulating Tumor cells (CTCs) in MM patients 

Methods: 
• 550 NDMM pts; 210 (38%) were TE and 340 (62%) were TI. 
• NGF was used for the detection of clonal cells in both BM and PB. 
• To define the optimal clinical cutoff of CTCs, we performed various 

multivariable regression models including CTCs, ISS (or R-ISS), 
cytogenetic status and LDH, and selected the one with the best 
performance. 

• The median follow-up period was 41 months (range: 5-66 months). 



IMS 20° meeting 2023: Circulating Tumor cells (CTCs) in MM patients 

Results: 
• CTCs were detected in 493/550 (89.6%) pts with a median value of 0.01% of all 

nucleated cells. Increased levels of CTCs correlated with advanced ISS stage 
(0.002%, 0.007% and 0.037% for pts with ISS-I, ISS-II and ISS-III respectively, p< 
0.0001), high risk cytogenetics (median: 0.038% vs. 0.006% in standard risk, p< 
0.0001), and higher levels of b2-microglobulin and BM infiltration. 

• The optimal clinical cut-off of CTCs was defined at 0.02%, stratifying pts in two 
different prognostic groups with high and low CTCs [median PFS: 40 months vs. 
not reached (NR), HR: 2.59, 95% CI:1.71-3.91, p< 0.0001]. 

• In the multivariable analysis the 0.02% cut-off was independent from ISS and/or 
cytogenetics and was clinically relevant for both TI (median PFS: 47 vs. 23 months, 
p< 0.0001) and TE pts (median PFS: NR in both categories, p< 0.01). 



IMS 20° meeting 2023: Circulating Tumor cells (CTCs) in MM patients 

Conclusions: 
• The presence of CTC at a level of >0.02% confers an adverse prognostic 

factor for NDMM pts, irrespective of their transplant status. 
• Since the liquid biopsy is a better representative of the entire tumor 

load than a tissue biopsy sample, the analysis of CTCs may serve as the 
new hallmark for the real-time evaluation of a patient’s disease and 
immune status.







TAKE HOME MESSAGE AND CONCLUSIONS…

✓ The presence of the more than 2% of CPCs detected by flow cytometry is
considered a new cut-off MM patients with plasma cell-like leukemia and ultra
high-risk disease.

✓ The CPCs burden is a new independent adverse prognostic factor in transplant
eligible MM patients.

✓ The cut-off of CPCs by NGF should be yet defined: ≥0.01%?, ≥0.02%?, ≥0.07% ?

✓ The evaluation of CPCs would be incorporated in the risk stratification risk of MM
patients

✓ The liquid biopsy would improve disease evaluation in MM patients and provide
a tool for the comprehensive and real-time assessment complementary to
conventional methods, promoting the development of new risk stratification
systems and individual therapy options.



Grazie per l’attenzione…
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