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Prognostic factors in multiple myeloma

Factors patient
related

Factor intrinsic to 
disease

Tumor burden

Response to 
therapy



Evolution of molecular analysis techniques in myeloma.

Pawlyn C and Davies FD Blood 2019



The interaction between genetic drivers and microenvironment
changes drives high-risk disease states

Pawlyn C, Morgan G. Nature revievs Cancer 2017





Ultrahigh 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

Boyd KD et al Leukemia 2012

PFS as defined by the different risk stratification systems



Ultra high-risk defined as 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 
data in the Myeloma Genome
Project analysis of 784 patients

Walker BA et al Leukemia 2019

PFS as defined by the different risk stratification systems



Ultrahigh risk defined by the R-ISS (low-
risk R-ISS group I [ISS stage I with no 
high-risk CA (del(17p) and/or t(4;14 
and/or 14;16)) and normal LDH level] to 
high-risk R-ISS group III [ISS stage III and 
high-risk CA or high LDH level]) in a 
pooled study of 4445 patients with 
newly diagnosed multiple myeloma from 
11 clinical studies.

Palumbo A et al JCO 2015

PFS as defined by the different risk stratification systems



Caro J et al 2021 ASCO EDUCATIONAL BOOK









pPCL and EMM: prognosis and overall survival (OS)
EMM

Time interval 
(year of diagnosis)

Median OS (months) Early mortarlity
(< 1 month)

1973-1995 5 28%

1996-2000 6 23%

2001-2005 4 27%

2006-2009 12 (p < 0.001) 15% (P=0.043)

Gonsalves et al., Blood 2014, Usman S et al , Hematologica 2012

Still high rate of early mortality
due to:

- disease aggressiveness
- High-risk of complications

pPCL

S.Z. Usmani et al.

1764 haematologica | 2012; 97(11)

Figure 1. Overall survival curves based on extramedullary disease status.

Figure 2. Progression-free survival curves based on extramedullary disease status.
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P Value < 0.0001
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Outcomes of octogenarian newly diagnosed multiple myeloma
patients according to frailty group

D’Agostino et al. Blood Cancer Journal          (2021) 11:73 









Multi-regional evolutionary events underlie 
disease progression

FLs have a common high-risk ancestor
which disseminates in a metastatic way on
a background of GEP70 low-risk disease

All sites have a common ancestor which 
was further changed during progression

Rasche et al, Nature Comm 2017





Risk-oriented therapeutic approach for NDMM transplant eligible (Mayo-Clinic)

Rajkumar V.  Blood Cancer Journal 2020

ASCT 1/2

VTD x 4/6

Lenalidomide maintenance





GIMEMA-MMY-3006: long-term follow-up

Median follow up: 10 years

Tacchetti P. Lancet Hematol 2020



GIMEMA-MMY-3006: long-term follow-up 

Risk factors: High risk cytogenetic (3)
ISS 2 or 3 (2)
lack of CR (3)

Low risk < 2
Intermediate 2-3
High risk > 3

Tacchetti P. Lancet Hematol 2020



EMN02: Single vs Double ASCT

Cavo M Lancet Haematol 2020



§ GRIFFIN: open-label, randomized phase II trial[2]

1. Moreau. Lancet. 2019;394:29. 2. Voorhees. Blood. 2020;[Epub].



CASSIOPEIA: Dara-VTd vs VTd: PFS and MRD (NGF 10–5)

• Median follow-up: 18.8 mos (range: 0-32.2)
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93%

85%

Dara-VTd
(n = 543)

VTd 
(n = 542)

Events, n (%) 45 (8) 91 (17)
HR (95% CI) 0.47 (0.33-0.67)
P value < .0001

Moreau. Lancet. 2019;394:29.

PFS

Primary and final PFS 
analysis of Part 1

Primary end point: sCR after consolidation





Voorhees. Blood 2020; 136:936.

D-RVd improved sCR and MRD-negativity rates across most subgroups

GRIFFIN: Randomized Phase 2
Phase 2 study of D-RVd versus RVd in transplant-eligible NDMM, primary endpoint sCR after consolidation

Kaufman  ASH 2020. Abstr 549.

26.7 months of median follow-up22.1 months of median follow-up





Weisel K et al, JCO 2020

GMMG-Concept: ISATUXIMAB-KRD
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Response after induction in the
first 50 patients of the GMMG
CONCEPT study

CR VGPR PR

MRD assessment in 33 patients, 20 negative 

Phase 2 for  transplant and  non-transplant eligible pts for HR MM. 
Primary endpoint: MRD negativity measured by NGF after

consolidation











Highlights of the study
Stem cell collection was allowed, but ASCT was deferred until progression. This is the first
randomized study solely in high-risk myeloma patients. Patients considered high risk on
this trial were defined as having one of the following:
ü Gene-expression profiling high-risk
ü Translocation of chromosomes 14 and 16
ü Translocation of chromosomes 14 and 20
ü Deletion of the short arm of chromosome 17
ü Amplification of chromosome 1
ü Primary plasma cell leukemia
ü Elevated serum lactate dehydrogenase

Saad Zafar Usmani, Sikander Ailawadhi, Rachael Sexton, Antje Hoering, Brea Lipe, Sandi Hita, Brian G. Durie, Jeffrey A. Zonder, Madhav V.
Dhodapkar, Natalie Scott Callander, S. Vincent Rajkumar, Peter Michael Voorhees, Paul G. Richardson, Robert Z. Orlowski

Conclusions
The addition of Elotuzumab to RVd induction and maintenance did not improve patient

outcomes. 
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Shaji Kumar, Susanna J. Jacobus, Adam D. Cohen, Matthias Weiss, Natalie Scott Callander, Avina A. Singh, Terri L. Parker, Alex R. Menter, Xuezhong Yang, Benjamin 
Marshall Parsons, Pankaj Kumar, Prashant Kapoor, Aaron Seth Rosenberg, Jeffrey A. Zonder, Edward Anthony Faber, Sagar Lonial, Paul G. Richardson, Robert Z. 
Orlowski, Lynne I. Wagner, S. Vincent Rajkumar

Trial Highlights
1087 patients were enrolled between December 2013 and February 2019 at 272 centers in the US  
The median age was 65 years
The trial did not include High Risk Multiple Myeloma patients, defined by any of the following: 
deletion 17p, translocations 14;16 or 14;20, high-risk GEP70 (Gene Expression Profile), an LDH level 
>2xULN (upper limit of normal) or plasma cell leukemia
Patients with the 4;14 translocation were included despite its current classification as a high risk 
cytogenetic
Patients in the study were not planning on an upfront autologous stem cell transplant or were 
transplant ineligible

As of the second of three planned interim analysis, data cut-off January 7, 2020 the results were as follows: 

Dr. Shaji Kumar concluded that these results prove that VRd should 
remain the standard of care and that VRd should be the backbone 
upon which quadruplet therapies should be designed. 
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Paradigma di terapia nel paziente con MM di nuova diagnosi non 
candidabile alle alte dosi
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Paradigma di terapia nel paziente con MM di nuova diagnosi non 
candidabile alle alte dosi

ü Come stabilire il protocollo di 
terapia per il paziente?

ü Va adattata la terapia e come?

ü Volontà del paziente tra 
indipendenza e QoL vs durata    
di vita?

ü I risultati degli studi clinici
sono trasferiti in real life?



The risks in treating older patients

•Undertreatment: making choice based on chronological age only

•Overtreatment: making choice considering only response





Come adattare la terapia al livello di Fragilità?



Treatment goals based on fraility score

Co-morbidities, organ function

Life expectancy

Impaired functional status

Deep remission

CR/MRD-negativity

Balance efficacy/safety

Good response

Do not harm

QoL

Goal
Priority Efficacy Combination of efficacy/safety Low toxicity

PATIENT STATUS ASSESSMENT
Age (score 0 – 1 – 2) Charlson (score 0 – 1)

ADL (score 0 – 1) IADL (score 0 – 1)
FIT INTERMEDIATE FRAIL



• In addition to cytogenetic factors, high-risk multiple myeloma may be defined by 
clinical features, such as plasma cell leukemia, extramedullary disease, circulating
plasma cells, renal failure, and, more recently, frailty

• Although most risk stratification systems assess risk at time of diagnosis, high-risk
features may develop later in the disease course at the time of relapse. Although
high risk cytogenetics, defined as del(17p) or t(4;14), were more common in 
patients with early relapse (33%), a substantial proportion of early-relapsing
disease (67%) had standard risk cytogenetics.

• Recent data suggest that more dynamic assessment could be considered, 
including response to therapy, resolution of imaging findings, and the presence
of MRD.

Conclusions



Grazie per l’attenzione


