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Risk factors
• Biological

• Cytogenetic and FISH risk factors
• High proliferative PC
• Circulating PC
• Elevated LDH
• Plasmablastic morphology, increased PCLI, increased Ki67
• Extramedullary disease

• Clinical course (regardless of known cytogenetic and FISH-based risk)
• Primary refractory disease
• Trend or frank progressive during evenshort breaks (i.e. between

collection of PBSC and transplant)
• Early relapse post-transplant (<12 mos)

HIGH RISK MM PATIENTS: AN UNMET NEED



Risk stratification systems 
and outcome double-hit myeloma (either loss of both alleles of TP53 [by mutation, deletion 

or both] or with 2 extra copies of 1q, resulting in amplification rather than a 
single gain) by incorporating NGS

DOUBLE HIT MYELOMA (ultra high risk)

Utra high risk defined by the presence of >1 adverse lesion (t(4;14), 
t(14;16), t(14;20), del(17p), and gain(1q)) in the analysis of 869 cases 

from the

MRC Myeloma IX trial



6 indipendent variables with 
a specific score:
• Trisomy 5   → score -0,3
• Trisomy 21 → score 0,3
• t (4;14) → score 0,4
• 1q gain → score 0,5
• Del (1p32) → score 0,8
• Del (17p) → score 1,2

• Score ≤ 0: good
• Score >0 /<1: intermediate 
• Score ≥ 1: poor

Defining  High-Risk Myeloma

Extramedullary disease Plasma cell leukemia

Usmani et al, Haematologica 2012

Perrot et al, JCO 2019





Treatment of Patients with R/R MM and
High-Risk Cytogenetics

Efficacy and Safety of DRd in R/R MM: Updated Subgroup Analysis of POLLUX Based on Cytogenetic Risk 

Efficacy and Safety of DVd in R/R MM Based on Cytogenetic Risk: Updated Subgroup Analysis of CASTOR 



mPFS :NR D-Rd vs 33.8 m Rd









AGMT MM-02 Study  Phase 2 :wKRD vs wKTd NDMM 
impact of High-Risk Cytogenetics

Conclusions:
§ PFS and OS were similar in

NDMM patients with high-risk
vs standard risk cytogenetics

§ Median FU was 11.9 months
§ Of the 35 pts elegible for MRD

testing :51% of pts achieved
MRD negativity



The combination of a proteasome inhibitor plus an IMiD (VRD) may yield better PFS
but still cannot overcome the adverse prognosis of HR. KRD may be a preferable
option in this setting

Daratumumab-based trials (Dara-VMP and Dara-Rd) show that the PFS for HR patients 
is superior to that of the control arms, but still shorter as compared to SR patients





GMMG-CONCEPT  Study  Phase 2 :interim analysis
Isatuximab+carfilzomib-lenalidomide-dexamethasone in high-risk NDMM

Isa-KRd induction, consolidation
and maintenance §High risk : FISH of the presence of ≥1 of the

genetic abnormalities of del(17p), t(4;14), or
t(14;16), or >3 copies of 1q21 and International
Stage System stage 2 or 3 disease.
§The primary outcome measure for the study is
minimal residual disease (MRD) negativity
measured by flow cytometry.

MRD negative  60%  
during induction



Progression-free Survival

Median follow-up: 24.9 months

40/50 patients were relapse-free after 1 year

• 12-month PFS: 79.6% 
(68.3%; 90.9%) 

• 24-month PFS: 75.5% 
(63.5%; 87.6%)

Data cut-off: Jan. 26, 2021
(95%-confidence level)
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SERCHING FOR THE RIGHT RISK FACTOR WAITING 
FOR NEW DATA


