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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del  Ministero della Salute, è richiesta la 
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.
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• Titolarietà di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)
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Guidelines 2021: relapsed disease

IMWG guidelines 2021

Moreau P et al, Lancet Oncol 2021

Second or subsequent relapse



European School of Haematology (ESH) – 6th Translational Research Conference Multiple Myeloma

New modalities to target MM cells and new targets: CAR-T and T-cell engagers
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Image adapted from Verkleij CPM, et al. Curr Opin Oncol. 2020;32:664-71 and Bruins WSC, et al. Front Immunol. 2020;11:1155. 
APRIL, a proliferation-inducing ligand; BAFF, B-cell activating factor; BCMA, B-cell maturation antigen; CD, cluster of differentiation; FcRH5, Fc 
receptor-like 5; GPRC5D, G-protein coupled receptor family C group 5 member D; Ig, immunoglobulin; MM, multiple myeloma; NF-! B, nuclear 
factor Bs; PC, plasma cell; SLAMF7, signaling lymphocytic activation molecule family member 7; TNF, tumor necrosis factor.
1. Rodríguez-Lobato LG, et al. Front Oncol. 2020;10:1243. 2. Pillarisetti K, et al. Blood Adv. 2020;4:4538–49. 3. Yu B, et al. J Hematol Oncol. 
2020;13:125. 4. Verkleij CPM, et al. Blood Adv. 2020;5;2196-215. 5. Smith EL, et al. Sci Transl Med. 2019;11:eaau7746. 6. Li J, et al. Cancer Cell. 
2017;31;383-95. 7. Bruins WSC, et al. Front Immunol. 2020;11:1155. 8. Lancman G, et al. Blood Cancer Discov. 2021;2:423-33.

BCMA

! BCMA is a member of the TNF receptor superfamily

! APRIL and BAFF are known ligands, leading to 
activation of the NF-κB pathway

! BCMA promotes plasma cell survival, growth, 
resistance to apoptosis, adhesion, and angiogenesis

! γ-secretase cleaving causes shedding of soluble BCMA

! BCMA is expressed on malignant PCs, at low levels on 
normal PCs and is absent in non-hematological tissues

FcRH5

! FcRH5 is a surface protein in the Ig superfamily

! It is expressed only in B cells, with increasing 
expression in mature B cells and plasma cells

! FcRH5 is involved in proliferation and isotype 
expression

GPRC5D

! GPRC5D is a member of the G protein-coupled 
receptor family with an unknown function

! It is highly expressed on malignant PCs, as well as 
hard keratinized structures (hair shaft, nail, and 
central region of the tongue)
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CARTs in MM
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Key inclusion criteria : RRMM !3 prior lines, prior IMiDTM agent, prior PI and anti -CD38 mAb.
Key baseline characteristics: median age: 60y (38Ð76); high-risk cytogenetics: 76%; EMD, 41%, median prior lines: 6 (4Ð14); prior BCMA: 59%; prior BCMA-
targeting CAR T cells: 47%; triple-class refractory 94%

Response over time

MCARH109 (GPRC5D-targeted CAR T cell therapy) 
Phase 1 first -in-class trial in RRMM

MCARH109 is an investigational product and has not been approved by any regulatory agency                                    
EMD, extramedullary disease; MAS, macrophage activation syndrome. 
Mailankody S, et al. N Engl J Med, 2022;387:1196-206

Response rates across all dose 
levels (n = 17)

50% of patients were MRD 
negative
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Schedule: dose escalation:
25×106 (n = 3); 50 ×106 (n = 3); 
150×106 (n = 6); 450 ×106 (n = 5) 

60 57

AEs any grade (grade ≥ 3) (n = 17):

! CRS 88% (6%)
! Neurological complications 6% (6%)

! Maculopapular rash (grade 1) 18%               
! Neutropenia (grade ≥ 3) 100%
! Thrombocytopenia (grade ≥ 3) 65% 

• Dysgeusia (grade 1) 12%

• Nail changes (grade 1) 65% ! MAS 6% (6%)
! Infections 18% (12%)



«Next generation» CART
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CC-98633/BMS-986354 !"#$#BCMA CAR T-cell %&'(#)&*%'+,#,-$,#+*.,$!."#$#/'001#human CAR construct $.%#!"#manufactured
'"!.(#,-2# NEX-T™ process 3"-*&,2.#4$.'/$+,'&!.(#$.%#!4)&*52%#)*,2.+16

! enriched in !"##$%&''"(")*&+*"%,memory subtypes, composed primarily of )+&-"$!&."and /")*(+!,0"01(2,345,6, cells, and fewer 
effector and terminally differentiated CAR T cells 

! has ~10-fold &)/("+#"%,7(1!&'"(+*&-",/+7+/&*2,
! has #87"(&1(,*801(,/1)*(1!,at equivalent CAR T cell dose

4-1BB3,4

CD8 hinge/transmembrane domain3

BCMA-targeted fully human CAR construct

Anti-BCMA domain3

CD3-ζ3,4

Costa LJ et al. Ð Abs 566 ASH 2022 
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Dose level 1
20 " 106 

(n = 7)

Dose level 2
40 " 106

(n = 24)

Dose level 3 a

80 " 106

(n = 11)
Dose level 2 a

40 " 106

(n = 23)

Lymphodepletion
Flu + cy 
" 3 days

Leukapheresis

BMS-986354 manufacturing

Treatment a

2Ð7 days after 
lymphodepletion

Follow -up
Post-treatment, 

24 months

Day -5, -4, -3 Day 1
Disease 

assessmentScreen

Part A Ðdose escalation Part B Ðdose expansion

Key eligibility cr ite ria

! Received ! 3 prior 
regimens , including 
autologous stem cell 
transplant, proteasome 
inhibitor, 
immunomodulatory drugs, 
and an 
anti -CD38 agent 

Apheresis Cell sortingIncoming 
cell quality

TransductionActivation
In vivo 

expansion

Cryo

Minimal
ex vivo

expansion

Manufacturing time = 5 days

aAs of August 19, 2022, 14 patients have been enrolled into dose level 3, of whom 11 have received treatment and 29 patients have been enrolled into Part B, of whom 23 have received treatment. 
Flu + cy, fludarabine (30 mg/m2) + cyclophosphamide (300 mg/m2); PS, performance status.

Analysis on 65 pts , 5 median prior 
LOT, 6 years from diagnosis. 
Median follow -up: 9 months

! 91% triple -refractory

! 48% penta-refractory

Costa LJ et al. Ð Abs 566 ASH 2022 
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Efficacy outcomes: best overall response and MRD

Dose level 1
(n = 7)

Dose level 2
(n = 43)

Dose level 3
(n = 11)

Overall
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Median follow-
up, months

9

Overall 
(n = 61)

MRD evaluable, n 38

MRD negativea, n 25

Not evaluable, n 23

No trackable clone 15

Missing sample 8

aMRD< 1 in 10-5 cells

MRD at 3 months post-infusion

Data cut-off: August 19, 2022. MRD was assessed in bone marrow using a next-generation sequencing assay from Adaptive Biotechnologies in treated patients regardless of response. 
CR, complete response; MRD, minimal residual disease; ORR, overall response rate; PR, partial response; sCR, stringent complete response; VGPR, very good partial response.
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Safety outcomes: TEAEs

CRS and NT by 
dose level

Dose level 1 (n = 7) Dose level 2 (n = 47) Dose level 3 (n =11)

CRS NT CRS NT CRS NT

Any grade, n (%) 5 (71.4) 1 (14.3) 39 (83.0) 3 (6.4) 9 (81.8) 2 (18.2)

Grade 1 2 (28.6) 1 (14.3) 30 (63.8) 2 (4.3) 9 (81.8) 2 (18.2)

Grade 2 3 (42.9) 0 (0.0) 8 (17.0) 0 (0.0) 0 (0.0) 0 (0.0)

Grade 3 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Grade 4 0 (0.0) 0 (0.0) 1 (2.1) 1 (2.1) 0 (0.0) 0 (0.0)

Median onset, 
days (range)

4.0 (1Ð8) 8.0 (8Ð8) 4.0 (2Ð6) 5.0 (5Ð9) 4.0 (2Ð6) 6.5 (5Ð9)

Median duration, 
days (range)

2.0 
(2Ð9)

2.0 
(2Ð2)

4.0
(1Ð7)

3.0 
(1Ð12)

4.0 
(2Ð8)

3.5 
(2Ð5)

Common 
treatments, n (%)

Tocilizumab 5 (71.4) 0 (0.0) 36 (76.6) 0 (0.0) 7 (63.6) 0 (0.0)

Steroids 4 (57.1) 1 (14.3) 25 (53.2) 2 (4.3) 4 (36.4) 1 (9.1)

Anakinra 3 (42.9) 1 (14.3) 6 (12.8) 1 (2.1) 1 (9.1) 0 (0.0)

TEAEs occurring in 
! 30% of patients, 
n (%)

Overall (n = 65)

Any grade Grade 3/4

Any TEAE 65 (100.0) 54 (83.1)

Hematologic

Neutropenia 47 (72.3) 33 (50.8)

Anemia 30 (46.2) 19 (29.2)

Thrombocytopenia 30 (46.2) 24 (36.9) 

TEAEs of interest

CRS 53 (81.5) 1 (1.5)

ICANS-type NT 6 (9.2) 1 (1.5)

CRS and NT were low-grade, brief, and reversible with treatment

12
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GPRC5D 
CAR T

GPRC5D

GPRC5D 
CAR

BMS-986393 mechanism of action

GPRC5D-targeted CAR construct

Anti -GPRC5D domain5

4-1BB5,7

CD3-zeta5,7

Hinge and 
transmembrane 
domain5
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Study design and dose schedule
CC-95266-MM-001 (NCT04674813) is a phase 1, multicenter, open-label, dose-escalation and -expansion studya

Key eligibility criteria

! R/R MM 
! ! 3 prior regimens , including 

ASCT (unless ineligible), a PI, an 
IMiD, and an anti -CD38 antibody

! Progressed within 12 months 
of last treatment regimen 
(unless last therapy was CAR T-
cell therapy, which can be ! 12 
months prior)

! Prior BCMA-directed therapies 
allowed , including CAR T cells

Part A dose-escalation

Modified toxicity probability interval (mTPI -2) 
design with ! 3 patients per dose level

BMS-986393 at the 
expansion dose(s)

Part B dose-expansionb

25 x 10 6 

CAR T cells

75 x 10 6 

CAR T cells

150 x 10 6 

CAR T cells

300 x 10 6 

CAR T cells

450 x 10 6 

CAR T cells

SCREENING LYMPHODEPLETION

Fludarabine 30 
mg/m2 + 

cyclophosphamide 
300 mg/m2 daily for 

3 days 
(Days -5, -4, -3)

Patient journey for BMS -986393 treatment

LEUKAPHERESIS MANUFACTURING PROCESS

Isolate and 
activate T 

cells

T-cell transduction 
with GPRC5D CAR 

construct

Expand 
T cells

Optional bridging

PRE-
TREATMENT 
EVALUATION 

Confirm  
eligibility

INFUSION
GPRC5D CAR T cells 

Primary objectives

! Assess safety and tolerability
! Determine MTD/RP2D

33 pts, 4 median prior LOT , median follow -up: 3 months

! 54% any prior anti -BCMA therapy (39% CAR-T)

Dose-escalation is ongoing; MTD has not been exceeded
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Best overall response (efficacy -evaluable analysis seta)
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At the time of analysis, 15/19 (78.9%) 
patients remained in follow-up
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25 x 106

CAR T cells
(n = 5)

75 x 106

CAR T cells
(n = 8)

150 x 106

CAR T cells
(n = 4)

Overall
(N = 19)

ORR = 80.0%

ORR = 87.5%

ORR = 100.0%

ORR = 89.5%

CRR
80.0%

CRR
37.5%

CRR
50.0%

CRR
47.4%

ORR = 100.0%

300 x 106

CAR T cells
(n = 2)

CRR
0%

Median follow -up, 
months (range)

25 x 10 6 CAR T cells 12.3 (8.2Ñ15.5)

75 x 10 6 CAR T cells 5.9 (3.1Ñ8.9)

150 x 10 6 CAR T cells 4.1 (1.0Ñ4.5)

300 x 10 6 CAR T cells 2.1 (2.1Ñ2.1)

Overall 5.8 (1.0Ñ15.5)

ORR = 77.8% (45% CR) in 
pts with prior anti-BCMA 
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All treated 
patients (N = 33)

TEAEs, n (%) 29 (87.9)

TRAEs, n (%) 24 (72.7)

Grade 3/4 TEAEs, n (%) 24 (72.7)

Grade 3/4 TRAEs, n (%) 19 (57.6)

TEAEs Ðoverall, hematologic, and non -hematologic

All treated patients (N = 33)

Hematologic TEAEs (! 20% in any 
dose group), n (%) Any grade Grade 3/4

Neutropenia 22 (66.7) 20 (60.6)

Thrombocytopenia 13 (39.4) 7 (21.2)

Anemia 12 (36.4) 7 (21.2)

Leukopenia 7 (21.2) 6 (18.2)

Non-hematologic TEAEs (! 20% in 
overall population), n (%) Any grade Grade 3/4

CRS 21 (63.6) 2 (6.1)

Pyrexia 10 (30.3) 0 (0)

Hypokalemia 10 (30.3) 1 (3.0)

Headache 10 (30.3) 0 (0)

Nausea 9 (27.3) 0 (0)

Hypocalcemia 8 (24.2) 0 (0)

Hypophosphatemia 8 (24.2) 0 (0)

Fatigue 7 (21.2) 0 (0)

All treated patients(N = 33)

Any grade Grade 3/4

Neurotoxicities

ICANS, n (%) 2 (6.0) 0 (0)

Cerebellara, n (%) 0 (0) 0 (0)

On-target/off -tumor AEs

Skinb 10 (30.3) 0 (0)

Dysgeusia/taste disorder 5 (15.2) 0 (0)

Nailsc 3 (9.1) 0 (0)

Dysphagia 1 (3.0) 0 (0)
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Ajai Chari et al. - Oral Presentation #157 - ASH 2022 EM-119312

143+145 pts, 5 median prior LOT , 
median follow -up: 14 months

! 70% triple -class refractory

! 25% penta-refractory



MonumenTAL -1: Overall Response Rate
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MonumenTAL -1: Safety

Hematologic adverse events
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Elranatamab
Efficacy
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Wong SW, et al. ASH 2022 Provided by BMS in response to unsolicited requests onlyProvided by BMS in response to unsolicited requests only

" Alnuctamab (BMS-986349; CC-93269) is a humanized 
2+1 IgG1-based TCE that binds to BCMA on myeloma cells and to CD3!
on T cells, enabling specific as well as high affinity and avidity BCMA 
binding1,2

" In the first -in-human, phase 1, open -label , 
dose-finding study (NCT03486067), alnuctamab demonstrated 
preliminary clinical activity as an IV formulation in patients with RRMM 
treated with  ! 3 prior lines of therapy 3

" To help manage cytokine release syndrome (CRS) and improve dosing 
convenience, the phase 1 study pivoted to subcutaneous (SC) 
administration of alnuctamab

" Here, we present initial results in patients treated with SC alnuctamab
and long-term follow -up results in patients treated with IV alnuctamab

IV and sc Alnuctamab : Phase 1 study

BCMA, B-cell maturation antigen; CD3, cluster of differentiation 3; Fab, antigen-binding fragment; Fc^R, Fc gamma receptor, Ig, immunoglobulin; RRMM, relapsed/refractory multiple 
myeloma; TCE, T-cell engager.
1. Seckinger A, et al. Cancer Cell 2017;31:396–410; 2. van der Vuurst de Vries A-R, et al. HemaSphere2020;4(S1). Abstract S198; 3. Costa LJ, et al. Blood 2019;134(suppl 1):143; 
4. Klein C, et al. Cancer Res2017;77(13_Supplement):3629.

Anti -BCMA
Bivalent binding to BCMA in a 
2+1 format for superior potency 
and tumor targeting

Alnuctamab: 2+1 BCMA x CD3 TCE1-4

Anti -
BCMA

Fc" R-silent Fc
No binding to Fc"R and C1q to minimize 
infusion-related reactions

Anti -CD3#
Head-to-tail geometry of BCMA-
and CD3!-binding Fab domains 
using a flexible linker
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! IV alnuctamab was administered in fixed doses (0.15–10 mg) or in step-up doses (single or double) to a maximum
10-mg target dose1

! 94% and 64% of patients experienced a treatment-related TEAE of any grade and grade 3/4, respectivelya

! 76% of patients had a CRS event,b including 4 patients with grade 3 events and 1 patient with a grade 5 event

Long-term outcomes of IV alnuctamab in patients with RRMM

IV alnuctamab 
(n = 70)

Median follow-up, months 
(range) 8.0 (0.3–45.8)

ORR, n/N (%) 27/70 (39)

Median DOR, months (95% CI) 33.6 (10.6–NE)

Responses ongoing, n/N (%) 13/27 (48)

Database cut-off: September 28, 2022. Data are shown for the safety population.
aTwo grade 5 AEs (CRS and pneumonia) occurred that were suspected to be treatment related. bSeventeen patients had ≥ 2 CRS events.
AEs, adverse events; DOR, duration of response; NE, not evaluable; ORR, overall response rate; PFS, progression-free survival; TEAE, treatment-emergent adverse event. 
1. Costa LJ, et al. Oral presentation at the American Society of Hematology (ASH) Annual Meeting; December 7–10, 2019; Orlando, FL, USA. Abstract 143.

Progression-free 
survival

Median PFS, months (95% CI)

All patients 3.1 (1.9Ð5.5)

Responders 36.4 (11.5 ÐNE)

Nonresponders 1.7 (1.0Ð1.9)
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Phase 1 study design in patients with RRMM who received
SC alnuctamab

Screening C1 C2 C3 C4 C5 C6 C7 C8 É

SC alnuctamab dose schedule (28-day cycles)

Key eligibility criteria

! RRMM after ≥ 3 prior 
regimens, including an 
immunomodulatory drug 
(IMiD®), PI, and anti-CD38 
therapy

! Progressive disease within 
60 days of last regimen

! No prior BCMA-directed 
therapy

Premedication with dexamethasone was required prior to administration of the step-up doses and first target dose.
C, cycle; D, day; MRD, minimal residual disease; MTD, maximum tolerated dose; NTD, non-tolerated dose; PD, pharmacodynamic; PI, proteasome inhibitor; PK, pharmacokinetics; 
RP2D, recommended phase 2 dose; SC, subcutaneous.

C1: D1, 4, 8, 
15, and 22

C2Ð3: 
QW

C4Ð6: 
Q2W

C7 onward: 
Q4W

Primary: Safety and tolerability, NTD, MTD, and RP2D
Endpoints Secondary: Preliminary efficacy and PK

Exploratory: MRD negativity, PD parameters

! up to 
5 years  

SC dose escalation

! All cohorts: 2 step-up doses (3 mg on C1D1 and 6 mg on C1D4)
! Target dose (10 mg, 15 mg, 30 mg, or 60 mg) on C1D8 and thereafter

SC cohort expansion – multiple cohorts

68 pts, at 3 doses, 4 median prior 
LOT, median follow -up: 4.1 months

! 63% triple -refractory

! 28% penta-refractory
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SC alnuctamab: overall response rate

! Among 29 patients who achieved a response, 16 of 20 patients with evaluableb MRD samples (80%) were MRD negative 
at C2D1 or C4D1 (≥ 10-5 sensitivity) 

! MTD not reached
Database cut-off: November 1, 2022. Data are shown for the efficacy-evaluable population, defined as patients who met eligibility criteria, received ≥ 1 dose, and had ≥ 1 post-baseline efficacy 
assessment or discontinued treatment for lack of efficacy. Patients receiving the 60-mg target dose were excluded due to limited follow-up. 
aPatients who received 10- or 15-mg target doses. bExcludes patients (n=9) who did not have an evaluable MRD sample at either C2D1 or C4D1 because of inadequate sample quality or missing 
samples. CR, complete response; PD, progressive disease; PR, partial response; sCR, stringent complete response; SD, stable disease; VGPR, very good partial response.
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SC alnuctamab: cytokine release syndrome

! No significant increase in CRS frequency or grade with increased target dose
! CRS was most common with the first step-up dose and was less frequent with subsequent doses

Database cut-off: September 28, 2022. Data are shown for safety population.
aIn addition to premedication with dexamethasone prior to administration of the step-up doses and first target dose.

Safety 
population

(n = 68)

Patients with a CRS event, n (%) 36 (53)

Grade 1 29 (43)
Grade 2 7 (10)

Grade # 3 0

Patients with ! 2 CRS events, n (%) 14 (21)

Median time to onset, days (range) 3 (1Ð20)

Median duration of CRS, days 
(range) 2 (1Ð11)
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Grade 2
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CRS medication, 
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Patients 
with CRS
(n = 36)

Safety 
population 

(n = 68)

Tocilizumab 19 (53) 19 (28)
Corticosteroidsa 10 (28) 10 (15)
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Open questions and future directions: 
How to tailor targeted immunotherapy?

The intention of the graph is not comparative and is provided for ease of viewing information from various products. Direct c omparison between products is not intended and should not be inferred.
1. Lonial S, et al. Cancer. 2021;127:4198-212. 2. Becnel MR, et al. Ther Adv Hematol. 2020;11:2040620720979813. 3. Mailankody, S. N Engl J Med. 2022;387:558-61. 4. Minnema MC, et al. Oral presentation at EHA 2022; EHA 
Library;357046;abstract S182. 5. Munshi NC, et al. N Engl J Med. 2021;384:705-16. 6. Berdeja JG, et al. Lancet. 2021;398:314-24. 7. Mina R, personal opinion on the future direction therapy. 
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Open questions and future directions 
Can we plan sequential ADC, TCE and CAR T?

Teclistamab with prior anti -BCMAIde-cel in pts with prior anti -BCMA
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Cilta-cel with prior anti -BCMA

Cartitude -2, Cohort C
18 months follow -up
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41 pts, 7 median prior LOT , 
median follow -up: 8.5 months
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CONCLUSION
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