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HPC are mutated in 55% of untreated patients
≥ 2 mutations observed in 40% of cases with mutant HPC  

Perez C, et al. Blood 2023; 142 (Supplement 1): 533.



Increased number of mutant HPC with aging
All patients older than 72 years displayed mutations

Perez C, et al. Blood 2023; 142 (Supplement 1): 533.



TP53 is the second most frequently mutated gene
26 genes were mutated at least in one patient at diagnosis 

More frequently mutated: DNMT3A (28%), TP53 (11%) and TET2 (10%) 

Median VAF of 4.9%, 7.5% and 7.1%

Perez C, et al. Blood 2023; 142 (Supplement 1): 533.



Volatile mutation dynamics in transplant eligible patients
TP53 mutant HPC may become absent and detectable during maintenance

Perez C, et al. Blood 2023; 142 (Supplement 1): 533.



Mutant HPC were detected in 76% of patients developing SPM
17 of the 335 (5%) patients developed SPM 

Presence of mutant HPC was associated with a 2-fold increased risk of SPM 
(OR: 2.3; P = .03)

Perez C, et al. Blood 2023; 142 (Supplement 1): 533.



Conclusions

• Mutant HPC are detectable in 55% of untreated MM patients and TP53 is the second most 
frequently mutated gene (11%)

• Mutational clusters are associated with patient’ characteristics and the cellular composition of 
the tumor microenvironment

• Presence of mutant HPC nor specific mutations (eg, DNMT3A, TP53 and TET2) had no 
impact in survival outcomes

• The frequency of acquired mutations was numerically higher during maintenance

• The detection of mutant HPC correlated with increased risk of SPM, which were associated 
with inferior survival

• This study supports the longitudinal screening of HPC for the identification of patients at risk 
of developing SPM

Perez C, et al. Blood 2023; 142 (Supplement 1): 533.



Genomic Profiling to Interpret the Outcomes of Early 
Intervention for High-Risk Smoldering Myeloma

Diamond B, et al. Blood 2023; 142 (Supplement 1): 757.

These results support the use of genomics to contextualize the advantage of early intervention in SMM
(i.e., to avoid overtreatment of non-progressors and to better identify cases likely to progress without therapy)
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Ultra High-Risk Multiple Myeloma Patients with 
Multi-Hit Tumours and SKY92 Risk Signature Are 
at High Risk of Early Relapse, Even When Treated 
with Extended Intensified Induction and 
Consolidation 

– Results from the OPTIMUM/Muknine Trial
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OPTIMUM/MUKnine – Screening and Treatment Trial
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Brown S, et al., BMJ Open 2020
Jackson G., et al., PLOS Med 2021
Kaiser M., et al., JCO 2023

Pre-defined PFS comparison

(n=107 UHiRMM)

All-comer
TE NDMM
No age limit
No screening delay
39 NHS hospitals
472 patients

Central profiling:
- Genetics: 2+ HRCA

(double hit)
- GEP: SKY92 Risk
- PCL: >20% cPB

UHiRMM

Non-UHiRMM: Observation

Identified via same central profiling methods and UHiRMM criteria
From 590 all-comer TE NDMM

In total, 1,062 All-comer NDMM patients screened
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Investigating Early Progressors within UHiRMM

Early progressors <18 months
23/107 patients (21%)

Dara-CVRd

Kaiser M., et al., JCO 2023
DOI: 10.1200/JCO.22.02567
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Enriched in Early Relapse: del(17p) ‘Plus'

xxxxxxxxxxxxxxxxdel(17p)

xxxxxxxt(4;14)

xxxxxxxxgain(1q)

xxxxxxxxxxSKY92

xxxPCL

No SKY92, no Triple hit, no PCL
0/5 Early Relapse

Triple hit
4/4 Early Relapse

del(17p)+SKY92
1/2 Early Relapse
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Conclusions and Outlook

• 21% of UHiRMM/PCL patients in OPTIMUM relapsed within 18 months with Dara-

CVRd

• Early Relapse is associated with Triple Hit and del(17p), with trend for 

SKY92+Double Hit

• Results suggest integrated clinical Genetic + GEP risk profiling is able and 

required to identify patients with unmet needs early who are candidates for 

innovative approaches

• Results use clinical diagnostic tests which are readily applicable in other ongoing 

trials

• Growing need to understand which patients benefit from novel treatments



Kinetics and Biology of Circulating Tumor Cells (CTCs) 
and Measurable Residual Disease (MRD): 

Two Dynamic High-Risk Clones in Multiple Myeloma (MM)
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Investigate the complementarity and prognostic value of new 
multimodal minimally invasive MRD assessment in MM

QIP-MS
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Clinical trials 
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Gonzalez C, et al. Blood 2023; 142 (Supplement 1): 339.



Complementarity between BloodFlow and QIP-MS
3/129 (2%) double negative MRD patients progressed thus far

Time since MRD assessment (months)
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-98%NR129-/-

9.8 (P = .002)80%NR26-/+

97.7 (P < .001)0%2 mo2+/-

29.5 (P < .001)46%8 mo11+/+

Double-negative MRD detection in PB 
and serum using BloodFlow and QIP-MS
achieved a NPV of 84% (ie, MRD 
negativity in BM using NGF)

Gonzalez C, et al. Blood 2023; 142 (Supplement 1): 339.



Immune Graft Composition and Deepening Response and Outcome 
after ASCT in Patients Who Do Not Receive Maintenance Therapy

Lee Y, et al. Blood 2023; 142 (Supplement 1): 759.



7-fold higher risk of developing any infection compared to matched controls

Infection is the leading cause of morbidity and mortality in MM

Host Tumor Treatment

(↑ T-cell redirecting therapies)

We hypothesized that immune profiling in peripheral blood could uncover immune
suppressive states resulting from host, tumor or treatment associated factors

Blimark C, et al. Haematologica. 2015;100:107–13
John L, et al. Front Oncol. 2023;13:1078725

Holstein SA, et al. J Clin Oncol. 2023;41:4416–29
Lancman G, et al. Blood Cancer Discov. 2023;4:440–451
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Conclusions

• We provide a comprehensive and longitudinal atlas of the MM immune dysfunction prior to
and during vaccination (COVID-19)

• The extent of immune dysfunction in MM was greater than that of B-CLPD

• The immune response to vaccination in MM was particularly altered in B cells compared to
other subsets such as T cells

▪ Which might explain the limited antibody production and relatively normal generation of
SARS-CoV-2 specific CD8 T cells

• B cells and CD4 T cells predicted humoral response to vaccination at different time points

▪ These immune biomarkers can be readily measured in blood using routine flow cytometry

• Patients’ immune status in blood may be used as a surrogate of host, tumor and treatment-
related immune dysfunction, which could help individualize vaccination calendars, improve
efficacy and decrease infection-related morbidity and mortality









BclxL prevents progressive exhaustion in BCMA CAR-T Cells with maintenance 
of high TCF1 expressing T cells

Mansour Poorebrahim, Holly Lee, Sacha Benaoudia, Ranjan Maity, Sungwoo Ahn, 
Noémie Leblay, Elie Barakat, Remi Tilmont, Douglas Mahoney, Lawrence H. Boise, Paola 

Neri, Nizar J. Bahlis
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Hypothesis
Cognizant of the role BclxL in T cells survival in response to CD28 co-stimulatory signaling, we postulated that 
increasing BclxL expression is a potential strategy to enhance CAR T cells fitness.



BCL2L1 armored CAR have enhanced antitumor activity in a xenograft 
model of MM with high disease burden



• BCL2L1 or its variants lacking a loop regulatory domains (BCLxL Δ26-83 or BCLxL Δ46-83), rendered 
a higher functionality to BCMA CAR-T cells by:
 maintaining TCF1 positive cells (central memory-like T cells)
 preventing terminal exhaustion (Tex)
 enhancing mitochondrial and metabolic fitness (OXPHOS)

• BCL2L1 armored CARs more efficiently eradicated myeloma cells in vitro and in vivo in diseased 
animals with high disease burden.

• Clinical development of an academic BCMA targeting  BCL2L1 armored CAR T cells for the 
treatment of MM is underway

Conclusions



Characterization of JNJ-79635322, a Novel 
BCMAxGPRC5DxCD3 T-Cell Redirecting Trispecific Antibody

Pillarisetti R, et al. Blood 2023; 142 (Supplement 1): 456.


