
Identification of High-Risk Multiple Myeloma with a 
Plasma Cell Leukemia-Like Transcriptomic Profile

International Myeloma Workshop 2021 | Vienna, Austria

Presenter:
Davine Hofste op Bruinink, MD MSc | d.hofsteopbruinink@erasmusmc.nl

Co-authors:
Rowan Kuiper, PhD, Mark van Duin, PhD, Tom Cupedo, PhD, Vincent H.J. van der Velden, PhD, Remco Hoogenboezem, 
MSc, Bronno van der Holt, PhD, H. Berna Beverloo, PhD, Erik T. Valent, PhD, Michael Vermeulen, BSc, Francesca Gay, 
MD, PhD, Annemiek Broijl, MD, PhD, Hervé Avet-Loiseau, MD, PhD, Nikhil C. Munshi, MD, PhD, Pellegrino Musto, MD, 
Philippe Moreau, MD, Sonja Zweegman, MD, PhD, Niels W.C.J. van de Donk, MD, PhD and Pieter Sonneveld, MD, PhD



Conflicts of interest

 I have nothing to disclose.



Plasma cell leukemia

 PCL: classical high-risk entity in multiple myeloma.

 Diagnostic criteria PCL (Kyle et al. - Arch Intern Med 1974): ≥20% or ≥2x109/L plasma 
cells (circulating tumor cells, CTCs).

 Still, all newly diagnosed multiple myeloma (NDMM) patients have some degree of CTCs 
(Sanoja-Flores et al. - Blood Cancer J. 2018).

 Hence, this raises the question whether the threshold for PCL diagnosis should be 
lowered (Fernandez de Larrea et al. – Leukemia 2013)



There is currently no molecular marker for pPCL
Primary PCL patients have a higher 
prevalence of HR FISH aberrations than 
NDMM (Van de Donk et al. – Blood 2012).

Primary PCL is enriched for adverse risk 
copy number alterations and TP53 
mutations (Schinke et al. – Blood Cancer J 
2020).



Aims

(1) To construct and validate a transcriptomic classifier for PCL-like 
disease (part 1).

(2) To test its value as independent prognostic marker in NDMM (part 2).



Part 1:
Construction and validation

of the PCL-like classifier



Study cohort 1



Transcriptomic profiling of CD138+ NDMM & pPCL BM cells
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CTC level quantification in peripheral blood
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NDMM and pPCL patients were divided into a discovery 
and validation cohort



pPCL tumors tend to have more CTCs than expected 
based on tumor burden alone



Building the PCL-like classifier

Step 1: Identification of genes 
associated with higher CTC levels 
than expected based on tumor 
burden, according the the following 
formula:

log(CTC level) = β0 + β1 ∗
log tumor burden + β2 ∗
log2(gene expression) + ϵ

Step 2: Selection of the optimal 
number of genes to be used in the 
classifier with a leave-one-out cross 
validation analysis.



Results

Step 1: n=1700 genes were identified 
that associated with high CTC levels, 
independent of tumor burden 
(FDR<0.05). These genes were amongst 
others involved in cell adhesion (e.g. 
NCAM1, ITGA6, SDC1), tumor 
suppression (e.g. PTEN, TUSC2, 
TAGLN2), proliferation (e.g. MKI67, 
MCM2, CENPM), RNA splicing (e.g. 
SRSF10, SF3A2, PUF60), cell 
migration (e.g. ROCK1, DOCK11, 
DLC1) and DNA damage control (e.g. 
CHEK1, DCLRE1C, SLFN11) 

Step 2: n=54 genes were selected 
for the PCL-like classifier.



PCL-like classifier performance



Part 2:
Prognostic value of the PCL-like 

classifier in newly diagnosed
multiple myeloma



Study cohort 2



PCL-like MM has a worse survival than i-MM, which is largely 
independent of study protocol



PCL-like status has independent prognostic value in the 
context of conventional high-risk markers in NDMM (I)



PCL-like status has independent prognostic value in the 
context of conventional high-risk markers in NDMM (II)



PCL-like status has independent prognostic value in the 
context of conventional high-risk markers in NDMM (III)



Conclusions

(1) pPCL cannot only be identified clinically, but also molecularly.
(2) PCL-like status is a novel marker for high-risk disease in NDMM that 

identifies patients with a tumor transcriptome similar to pPCL and has 
independent prognostic value in the context of conventional high-risk 
markers.

(3) PCL-like status could help detect NDMM patients with early stage or 
borderline pPCL.



PCL-like status versus CTC level threshold
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