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Risk stratification according to R2-ISS

D’Agostino et al, JCO 2022
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Different 
strategies of 

risk 
stratification

Hagen et al, Blood Canc J. 2022



Consensus is lacking for the 
definition of HR myeloma
1st take home message



But, are current drugs helping HR 
patients?



Giri et al, JAMA oncol 2020

Dara-based induction is significantly better for HR patients but 
size effect is smaller in HR vs standard risk
HR myeloma patients benefit from Dara, but less than standard risk

Standard-risk cytogeneticsHigh-risk cytogenetics

Hazard R. 0,67

Hazard R. 0,45

Hazard R. 0,45

Hazard R. 0,38

HR: t(4;14), t(14;16), or del(17p). 

PFS



Avet Loiseau et al, IMWG 2022

Even in the context of high-quality induction AND MRD negativity 
HR cases show poor PFS



De Tute et al, JCO 2022HR: 4;14, 14;16, 14;20, gain(1q), del(17p). UHR: 2+ HR lesions

HR cases have shorter PFR than SR even on Len maintenance 
(Myeloma XI)



MRDneg HR cases will relapse quickly at maintenance cessation

Costa et al, ASH 2021

Costa el at, JCO 2022

HR: 4;14, 14;16, 14;20, gain(1q), del(17p). 
UHR: 2+ HR lesions



HR remains HR even in the context of 
novel agents, after deep responses 
with or w/o maintenance, and with 
effective 2nd lines
2nd take home message



Limitations of all HR scores: they are based on a non-existent 
average patient
Prognostication in newly diagnosed myeloma

*Palumbo et al. JCO 2015 
#D’Agostino et al JCO 2022

ISS
• B2M

• Albumin

R-ISS*
• B2M

• Albumin

• LDH

• t(4;14) 

• del17p

RELATIVE 

RISK

Not useful for developing

patient-specific tailored 

therapeutic decisions

R2-ISS#

• B2M

• Albumin

• LDH

• t(4;14) 

• Del17p

• 1q gain



Functional definition of high-risk and low-risk myeloma

A) Adapted from: Kumar et al. Leukemia 2014 B) Tacchetti et al. Lancet Hem 2020 



Absolute prediction of HR risk is
not possible today. Sometimes we only know 

ex post
3rd take home message



How do we deal with HR disease?
- 1st approach: we deal with it ex-post

Presented by: Martin Kaiser, MD, FRCP, FRCPath

@MyMKaiser

#ASH22 Content of this presentation is property of the author. 

Permission required for useASH2022

Aim/Hypothesis

High-Risk MM - the unmet need

2

Post-hoc modifications:
• Difficult to rescue at relapse

Relapse <24m 
(<18m post ASCT)

Use improved biological risk prediction:
• Improve outcome upfront

Current status

~ 20-25%

ASCT = autologous stem cell transplantation

Currently no uniform treatment standardCourtesy of M. Kaiser

D’Agostino et al., CCR 2020

Early progressors have inferior OS



Impact of early relapse (functional HR) on IKEMA outcomes

Early relapse: <12 mo from initiation of the most recent LOT for pts with ≥2 prior LOT, <18 mo for pts with 1 prior LOT, and <12 mo from autologous stem-cell transplantation (ASCT).

Facon et al, ASH 2022

EARLY LATE

IsaKD mPFS: 24,7 mo IsaKD mPFS: 42,7 mo



Evolutionary-convergent view of risk in myeloma

Da Vià et al, Hemasphere, 2020



“One-size fits all approach” does 
not work for HR myeloma
4th take home message

Corollary: a truly “personalized” approach should abrogate the 
negative effect of HR lesions - this therapy does not exist so far



What is the future of treating HR MM?
1st: use novel agents to rescue patients



CARTITUDE-2 Cohort B: Introduction

• In CARTITUDE-2 (NCT04133636), a multicohort phase 2 study, cilta-cel is being evaluated in patients with MM in various patient 
populations, including in earlier-line settings

• CARTITUDE-2 cohort B consists of patients with early relapse after initial therapy with a PI and IMiD,  defined as progression 
within 12 months after ASCT or from the start of anti-MM therapy for patients  who have not had ASCT

– Previous analysis at median 13.4 months follow-up demonstrated an ORR of 100%, with 90% of  patients achieving CR or 
better and 95% achieving VGPR or better1

ASCT, autologous stem cell transplant; CAR, chimeric antigen receptor; cilta-cel, ciltacabtagene autoleucel; CR, complete response; IMiD, immunomodulatory drug; MM, multiple myeloma; ORR, overallresponse rate;
PI, proteasome inhibitor; VGPR; very good partialresponse.
1. vandeDonkNWCJ,etal.Presented at2022American SocietyofClinicalOncology (ASCO)Annual Meeting; June3–72022;Chicago,IL,USA.

Objective: Toreport updated CARTITUDE-2cohort B efficacy and safety results,
alongwith CAR+Tcell analyses, after a median follow-upof 18months

Niels van de Donk - Poster 3354 ASH 2022 EM-119312



CARTITUDE-2 Cohort B: Efficacy

• ORR was 100% (95% CI, 82.4–100.0) and responses
deepened at this longer follow-up

– 90% (95% CI, 66.9–98.7) achieved ≥CR

– 100% (95% CI, 82.4–100.0) achieved ≥VGPR

• Median time to first response: 0.95 months (range,

0.9–9.7)

• Median time to best response: 5.09 months (range,  
0.9–11.8)

• Median DOR was not reached

• Median PFS and OS at 18-month median follow-up  
were not reached

– 18-month PFS rate was 83% (95% CI, 55.9–94.3)

– 18-month OS rate was 83% (95% CI, 55.7–94.2)

• Of 15 patients with MRD-evaluable samples at 10-5 

threshold, 14 (93.3%) were MRD negative

– Of 3 patients with high-risk cytogenetics, 2 (66.7%)
were MRD negative at 10-5 threshold

aPatients who received autologous stem cell transplant. bPD per International Myeloma Working Group criteria. cPD per investigator assessment based on a light chainescape.
CR,completeresponse;DOR,duration of response;MRD,minimal residual disease; ORR,overall responserate;OS,overallsurvival; PFS,progression-freesurvival;PR,partial response;sCR,stringentCR;
SD, stable disease; VGPR, very good partialresponse.

Response and DOR inresponders
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Ide-cel: KarMMa phase 2 trial
Efficacy Results in cohort 2a

Usmani et al, ASH 2022

ORR 83%
12m PFS 48%
24m PFS 26%



What is the future of treating HR MM?
2nd: identify truly HR patients



Individualized Risk Model for Myeloma (IRMM)

• MMRF, N=1062  

• Moffitt, N=177      

• MPG, N=492

• MSKCC, N=109 

• UAMS, N=93

• Clinical

• Demographic

• Ethnic

• Treatment

• Genomics 

(WES/WGS)

Model is driven 

by Deep Neural 

Networks

Arjun Raj 
Rajanna

Andriy 
Derkach

Bachisio 
Ziccheddu

Courtesy of Francesco Maura (U. of Miami)



Personalized survival prediction in MM

Maura et al, 2023 submitted



Personalized survival prediction and treatment variance

Maura et al, 2023 submitted

VRd+ASCT+maint vs VRd

Cluster 1: PFS 1.5x
Cluster 2: PFS 4.7x



Courtesy of Francesco Maura (U. of Miami)

at the single patient level



What is the future of treating HR MM?
3rd: treat HR effectively upfront



Presented by: Martin Kaiser, MD, FRCP, FRCPath

@MyMKaiser

#ASH22 Content of this presentation is property of the author. 

Permission required for useASH2022

Aim/Hypothesis

High-Risk MM - the unmet need

2

Post-hoc modifications:
• Difficult to rescue at relapse

Relapse <24m 
(<18m post ASCT)

Use improved biological risk prediction:
• Improve outcome upfront

Current status

~ 20-25%

ASCT = autologous stem cell transplantation

Currently no uniform treatment standard
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UK multi-centre phase 2 trial 
for UHiR MM and PCL - Screening protocol

39 NHS hospitals
Mostly community (DGH)

Sep 2017 – Jul 2019
Enrollment

Remained in OPTIMUM Screening 
(n=305; including 30 high risk patients)

• Standard of Care therapy – Data collection

Suspected or confirmed NDMM/PCL
Recruited to OPTIMUM Screening (n=472)

Did not have a symptomatic Multiple Myeloma or PCL diagnosis (n=60)

• Asymptomatic Myeloma (n=22)

• MGUS (n=14)

• Other (n=16)

• No confirmed diagnosis (n=8)

Multiple Myeloma or PCL diagnosis (n=412)

Genetic & GEP 

Risk screening

Registered and eligible for OPTIMUM 

Treatment Trial (n=107)

Risk screening result (n=412)

• Ultra High risk (n=138)

• Non-high risk (n=221)

• Partial result (n=24)

• Missing risk result (n=29)

87% complete 
screening result 

Central sample

Recruitment 10 months ahead 
of projection
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Clinical UHiR context – digital comparator trial

Dara-
CVRd

V-HD
+ASCT

Dara-VRd Dara-VR Dara-R

KCRd/
CRd

HD
+ASCT

R/Obs

‘Digital 

comparator’

The Prior (n=120 UHiR MM)

Brown S, et al., BMJ Open 2020
Jackson G., et al., PLOS Med 2021

18 months PFS comparison
Bayesian framework

PFS and OS follow-up

OPTIMUM design (appraisal framework for external comparator trials (Thorlund et al., 2020)):

- Currently no treatment standard for UHiR group – UK standard at design: VTD, single ASCT, observation

- Mirrored molecular UHiR criteria (Double hit and/or SKY92 risk signature)

- Contemporaneous external dataset: most recent UK phase 3 Myeloma XI trial for NDMM

- KCRd (carfilzomib, cyclophosphamide, lenalidomide, dexamethasone) or CRd induction

At time of design randomisation result not yet available

- Recruitment in same healthcare system

- Same NHS hospitals/geography, virtually identical trial entry criteria
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OPTIMUM primary endpoint result
18 months PFS comparison against Myeloma XI Prior

Median Follow-up 27.1 months (95% CI 25.1-29.3)

99.5% chance 

OPTIMUM is superior

to Myeloma XI Prior

(>85% pre-specified as efficacious)

Follow-up limited: 

6 cycles Consolidation 1



Conclusions

• Consensus on HR disease definition is lacking
• 2 HR lesions, 1 + HR transcriptome, CTCs etc?

• Current risk prediction strategies are are imperfect for
• Accuracy

• Prediction of Tx effect

• Even novel drugs do not abrogate the HR status of patients
• CAR-T? BsAbs? Earlier use?

• Promise of large knowledge banks

• Need for ad-hoc studies in HR even as we learn how to define and 
predict HR
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