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Mechanisms explaining multiple myeloma trafficking 
through peripheral blood disease dissemination (I)

ü The mechanisms underlying the migration of PCs from the BM to the circulation and EM 
spread through PB dissemination remained unclear.

ü Circulating MM Cells displayed overlapping immunophenotypic, genomic, and transcriptomic 
profiles with BM tumor PCs, but there could be minor but consistent differences between 
myeloma cells in the PB and BM that could indicate hallmarks associated with cell 
translocation and disease dissemination.

ü A more immature and less proliferative immunophenotype was displayed on Circulating MM 
Cells.

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

ü The expression  of adhesion-related genes (CD44 and galectin 1) and the pathway involved in 
epithelial–mesenchymal transition (EMT) were significantly upregulated in Circulating MM 
Cells.
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Characterization of MM circulating tumor cells

Notched boxes represent the 25th and
75th percentile values of the ratio 
between the amount of FSC, SSC, or 
antigen MFI expression per paired 
CTCs/BM clonal PCs; the line in the 
middle and vertical lines correspond 
to the median value and both the 10th
and 90th percentiles, respectively.
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Mechanisms explaining multiple myeloma trafficking 
through peripheral blood disease dissemination (II)
ü It is unclear whether myeloma cells with distinct genetic features are more prone to spread 

the disease. 
ü Some data indicated that the Circulating MM Cells population represented a more 

genetically abnormal subclone than the BM clonal PC .
ü An appreciable number of mutations that were identified in EM clones although absent in 

BM clones were identified in Circulating MM Cells.
ü Circulating MM Cells are the most likely precursor of EM plasmacytomas and may act as a 

cellular bridge between BM and EM lesions. 
ü Circulating MM Cells  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 inhibit 
myeloma cell proliferation, forcing their migration into the PB and invasion of other niches.

ü Another possible mechanism is increased auto-secretion and self-feeding of myeloma cells. 
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Molecular hallmarks of MM trafficking into the 
bloodstream.

Bi-clustering heatmap with 
differentially expressed genes (n 
= 259). Red and green colors 
differentiate CTCs and BM clonal 
PCs, respectively; blue–red 
gradient shows the expression 
level for each gene from low to 
high (scaled).
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Genes differentially expressed in CTCs are associated 
with poor prognosis
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CTCs predict survival of MM patients
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CTCs for a new R-ISS



Roberto Ria, MD



Roberto Ria, MD



Roberto Ria, MD



Roberto Ria, MD



Roberto Ria, MD



Roberto Ria, MD



Roberto Ria, MD



Roberto Ria, MD



Roberto Ria, MD

Take  home messages

ü Liquid biopsy allows for the minimally invasive detection of disease burden and molecular 
alterations in MM;

ü The use of liquid biopsy would improve disease evaluation, also in patients with  precursor 
diseases, EM diseases, or serologically nontrackable diseases;

ü  The introduction of liquid biopsy into the disease evaluation of MM would 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;

ü Liquid biopsy in MM should be standardized to establish consistency to compare clinical trial 
data;

ü To date, the sensitivity of liquid biopsy in MRD evaluation remains lower than that of BM-
based MRD assay in MM;

ü Methods with high sensitivity of liquid biopsy for MRD evaluation need to be further 
explored. 
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