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 New high-risk definition

 Optical Genome Mapping



Genetic markers with prognostic significance
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 TP53 mutations 



Limitation of the R-ISS: 62% were classified into the intermediate-risk category
(R-ISS II), possibly including patients with different risk levels of progression/death.

871 (28%)

1,894 (62%) 

295 (10%)

3,060 patientsR-ISS

No. (%)

Palumbo A et al, J Clin Oncol 2015 



Training set: 2,226 patients
Validation set: 1,214 patientsR2-ISS

D’Agostino M et al, J Clin Oncol 2022 



OS in the training set OS in the validation set

R2-ISS

D’Agostino M et al, J Clin Oncol 2022 



OS of R-ISS II patients according to the R2-ISS
R2-ISS

Training set Validation set 
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Heterogeneity in high-risk patients
del(17p) overall survivalt(4;14) overall survival

Patients < 65 years, double HDM/ASCT

Do other chromosomal changes impact the outcome?



New high-risk definition 

 t(4;14)/t(14;16)/t(14;20) with 1q gain and/or del(1p)

 Del(17p) (20% cut off) and/or TP53 mutation

 1q gain + del(1p) or bi-allelic del(1p)



New high-risk definition

 t(4;14)/t(14;16)/t(14;20) with 1q gain and/or del(1p)

 Del(17p) (20% cut off) and/or TP53 mutation

 1q gain + del(1p) or bi-allelic del(1p)



Overall survival graded by number of adverse lesions 

61 months

9 months

24 months

42 months

Boyd KD, Leukemia 2012 



Heterogeneity in high-risk patients

Hebraud B et al, Blood 2015 
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Overall survival according to del(1p32)

t(4;14)



Survival according to co-occurrence of genetic lesions

Panopoulou A, HemaSphere 2023

NDMM who received an ASCT at the Royal 
Marsden Hospital NHS Foundation Trust 
between January 2014 and October 2019

P = 0.00063

PFS

Cytogenetic risk markers:
• t(4;14) 
• t(14;16) 
• t(14;20)
• gain(1q)
• del(17p)

No hit

Single hit
Double hit

Co-occurrence of ≥2 lesions: double hit
Single lesión: single hit



New high-risk definition 

 t(4;14)/t(14;16)/t(14;20) with 1q gain and/or del(1p)

 Del(17p) (20% cut off) and/or TP53 mutation

 1q gain + del(1p) or bi-allelic del(1p)



Del(17p)
8-10%

Mutación TP53
5-8%

Inactivación 
bialélica

2-4%

Herrero AB, Int J Mol Sci 2016

Lionetti M, Expert Rev Mol Diagn 2017

Double hit MM

Bi-allelic TP53 inactivation is associated with poorer prognosis

CoMMpass 
Trial

90 3023

del(17p) Mutación TP53

Double hit 
TP53



del(17p) without TP53 mutation confers a poor prognosis in intensively treated
newly diagnosed patients with MM

• 121 newly diagnosed MM patients with a 
del(17p) in > 55% of plasma cells. 

• One-third of these patients had an additional
mutation in TP53.

• Uniformly treated with intensive therapy, 
including ASCT.

• Outcome was compared to a large control 
population (2,505 patients) lacking del(17p). 

Corre J et al, Blood 2021 



New high-risk definition

 t(4;14)/t(14;16)/t(14;20) with 1q gain and/or del(1p)

 Del(17p) (20% cut off) and/or TP53 mutation

 1q gain + del(1p) or bi-allelic del(1p)
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2

Chromosome 1 abnormalities and prognosis

López-Corral L, Leukemia 2012

• 1195 patients in IFM trial
• Major negative prognostic factors for OS and PFS
• Confirms importance of 1p deletion from previous studies

Hebraud B, Leukemia 2013

Gains

Losses

P<0.0001

Shaughnessy J, ASH 2004

15%

FISH probes

7%



Biallelic deletion of 1p32 de nes ultra-high-risk
myeloma, but monoallelic del(1p32) remains a strong
prognostic factor

Schavgoulidze A et al, Blood 2023 

2551 NDMM patients

Without del(1p32): 1923
del(1p32): 226 (10.5%)

Without del(1p32): 1923
Monoallelic del(1p32): 180
Biallelic del(1p32): 45 (2.1%)

FISH: 848
SNP arrays: 1395
NGS: 308



Patients GEM with new high-risk definition

• Del (17p): 89/1157  7.7%

• t(4;14) + 1q gain / del(1p) = 65/902  7.2%

• t(14;16) + 1q gain / del(1p) = 19/902  2.1%

• 1q gain + del(1p) = 24/902  2.7%

19.7%

GEM: GEM05, GEM2010, GEM 2012



Del(17p) 10 – 20 – 50%: OS

Del(17p) > 50%  50 patients
Del(17p): 21 – 50%  34 patients
Del(17p): 10 – 20%  50 patients
Del(17p) < 10%  984 patients

p<0.001



FISH-probe panel (recommendation)/TP53 mutations

17p13.1 (TP53)

16q23 (MAF)

14q32 (IGH)

4

4p16 
(FGFR3/NSD2)

FISHFISH

TP53
mutations

NGS

1q21 (CKS1B)

1p32 (CDKN2C)

1

20

20q12 (MAFB)



Oportunity for detection of gene mutations, 
translocations and CNAs using a single NGS assay 

Translocations

CNAs

Single nucleotide variants

NGS

Preponderant contribution 
over gene mutations in 

defining prognosis. 
Bolli et al, Leukemia 2018



 New high risk definition

 Optical Genome Mapping 



Saphyr Chip linearizes DNA in 
NanoChannel arrayOptical Genome 

Mapping



Optical Genome Mapping



1q gain del(17p)

t(11;14)

Optical Genome Mapping1q

1q gaindel(1p) 



Optical Genome Mapping

del(1p) del(17p)

OGM[GRCh38] 1p31.1p21.1(71781484_101871876)x1~2    No visible por FISH 

del(1p)
del(1p) 



trisomies

monosomy 13

MYC

del(16q)

t(8;14)

t(8;14)

del(17p)

1q gain

monosomy 13

trisomies
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