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Outline

• Redefining Goal of First Line of Therapy

• Updates on Induction therapy for TE patients
 3 vs 4 drugs? Perseus, Iskia studies

• Updates on relapse/refractory myeloma
 CAR-T
 Bispecific Antibodies



Milestones in Multiple Myeloma Drug Approvals

2003: bortezomib

1960 1990 20101840 1980 2000

1958: melphalan

First documented 
case 

1962: prednisone 

1983: aHCT

1986: high-dose 
dexamethasone

2006:
lenalidomide
thalidomide 

2007: doxorubicin

2012: carfilzomib

2013: pomalidomide

2015: panobinostat

2015: elotuzumab

2015: ixazomib

2015: daratumumab

2019: selinexor

2020: belantamab

2020-
Present

2021: idecabtagene 
vicleucel

2020: isatuximab

2022: ciltacabtagene 
autoleucel

Image adapted from Kyle R, et al. Blood. 2008;111:2962; Raje N, et al. N Engl J Med. 2019;380:1726; Li W, et al. Circulation. 2016;133:908.

2022:
 Teclistamab

2023: 
Talquetamab

2023: 
Elranatamab



The Good News

Shah, U.A. and S. Mailankody, BMJ, 2020



The not so good news…





Response status and patient outcomes.
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†

Martinez-Lopez J, et al. Blood. 2011;118:529-534.

Deeper responses = better outcomes - Not new news-  2011



Redefining the Goal of Therapy:
Minimal Residual Disease (MRD) status and MM outcomes.
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†

Munshi et al Blood Adv 2020 
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Phase 3 DETERMINATION: MRD/PFS by MRD 
Status

Richardson P, et al. ASCO 2022. Richardson P, et al. N Engl J Med. 2022;387:132-147.

PFS by MRD status from start of maintenance therapyPreliminary analyses

Pts w/ samples from start of 
maintenance

108 RVD-alone, 90 RVd + ASCT 

Rate of MRD-negative status 
(NGS 10-5)

40% (n=43) vs 54% (n=49)

Odds ratio: 0.55
95% CI, 0.3-1.01 



Why is MRD important?

Multiple studies and meta-analyses 
have shown the strong association 
between MRD negativity and PFS/OS





























BEST PRACTICES ON
MULTIPLE MYELOMA

IsKia: Study Design

Gay, et al. ASH 2023.



BEST PRACTICES ON
MULTIPLE MYELOMA

IsKia: Patient Characteristics

Gay, et al. ASH 2023.



BEST PRACTICES ON
MULTIPLE MYELOMA

IsKia: Patient Disposition

Gay, et al. ASH 2023.



BEST PRACTICES ON
MULTIPLE MYELOMA

IsKia: Post-Consolidation MRD-negativity (ITT analysis)

Gay, et al. ASH 2023.



BEST PRACTICES ON
MULTIPLE MYELOMA

IsKia: MRD-negativity Rates Improved Over Time (10-5)

Gay, et al. ASH 2023.



BEST PRACTICES ON
MULTIPLE MYELOMA

IsKia: MRD-negativity Rates Improved Over Time (10-6)

Gay, et al. ASH 2023.



BEST PRACTICES ON
MULTIPLE MYELOMA

IsKia: Post-consolidation MRD-negativity by NGS

Gay, et al. ASH 2023.



BEST PRACTICES ON
MULTIPLE MYELOMA Gay, et al. ASH 2023.

IsKia: Safety



BEST PRACTICES ON
MULTIPLE MYELOMA

Conclusion
D-VRd produced deep and durable responses in ASCT-eligible, NDMM patients versus VRd. 
• 48-month PFS: 84.3% vs 67.7%, p<0.0001
• ≥CR: 87.9% vs 70.1%, p<0.0001
• Overall MRD-negativity: 75.2% vs 47.5%, p<0.0001
Rates of MRD-negativity improved during maintenance, and 64% of patients were able to discontinue 
daratumumab after achieving MRD-negativity with at least two years of maintenance.

In the primary analysis of the IsKia trial, Isa-KRd improved post-consolidation MRD negativity vs KRd.
• Post-Consolidation MRD-negativity:

• MRD-negativity, 10-5: 77% vs 67%, p=0.049
• MRD-negativity, 10-6: 67% vs 48%, p<0.001

1-year sustained MRD negativity data is expected later this year.



Application to current practice

For transplant eligible

• Use quadruplet for induction (eg RVD dara)

• Consider consolidation if MRD positive post BMT

• Consider doublet for maintenance if MRD positive or high risk disease after 
consolidation

For transplant ineligible

• Use CD 38/ len containing triplet  as induction for STD risk(DRd)

• Use quadruplet for high risk (DRVd lite)

• Consider doublet for maintenance in MRD positive after 8-12 months of 
induction therapy



Novel Therapies in Relapsed/Refractory Myeloma

Image Adapted from: Yu B, et al. J Hematol Oncol. 2020;13(1):125.

Chimeric Antigen Receptor T-Cells Bispecific T-Cell Engagers

BCMA-Targeting CAR-T
• Ide-cel: Approved Mar 2021
• Cilta-cel: Approved Feb 2022

BCMA-Targeting Bispecifics
• Teclistamab: Approved Oct 2022
• Elranatamab: Approved Aug 2023

GPRC5D-Targeting Bispecific
• Talquetamab: Approved Aug 2023



Current 
indications 
for both 
CAR-T and 
Bispecifics
in RRMM

Triple class exposed: PI, IMID & 
anti-CD38+ monoclonal antibody

Progressing/Relapsed disease 

≥4 prior lines of therapy 



KARMMA-3 and CARTITUDE-4, CAR-T outperforms SOC - ?could lead to earlier indication 
P Rodriguez-Otero et al. N Engl J Med 2023;388:1002-1014. J San-Miguel et al. N Engl J Med 2023;389:335-347.

Parameter KarMMa-3 CARTITUDE-4
Ide-Cel SOC Cilta-Cel SOC

Inclusion criteria 2-4 prior lines including PI + IMiD + Dara 1-3 prior lines, Len-refractory
Prior lines of therapy, n, median (range) 3 (2-4) 3 (2-4) 2 (1-3) 2 (1-3)
Refractory to anti-CD38 antibodies, n
(%)

242 (95) 123 (93) 50 (24) 46 (22)

Triple-class refractory, n (%) 164 (65) 89 (67) 30 (14) 33 (16)
ORR, n (%) 181 (71) 55 (42) 176 (85) 142 (67)
::: CR, n (%) 98 (39) 7 (5) 152 (73) 46 (22)
::: VGPR, n (%) 153 (60) 20 (16) 169 (81) 96 (46)
MRD-negative 10-5, n (%) 51/254 (20) 1 (1) 126/144 (88) 33/101 (33)
DOR, mo, median 14.8 9.7 Not reached; 85% at 12 mo Not reached; 63% at 12 mo
PFS, mo, median 13.3 4.4 Not reached; 76% at 12 mo 11.8 49% at 12 mo



Future of CAR-T in MM

•Newly diagnosed transplant eligible 
•Newly diagnosed transplant ineligible 
•Novel CAR-T (GPRC5D CAR/Dual BCMA-GPRC5D 
CAR-T, ddBCMA CAR)

•Consolidation post Auto in suboptimal 
response and >=1 prior lines



KarMMa-2 cohort 2c: efficacy and safety of idecabtagene vicleucel in 
patients with clinical high-risk multiple myeloma due to inadequate 
response to frontline autologous stem cell transplantation

          

                  

         

        

          

          

        

          

    

   

   

   

   

   

   

   

   

   

  

 
 
  

 
 
  

      

     

     

        

     

       

            

            

   

  

    

  

MRD negativity in all patients and those in ≥ CR
In patients who achieved ≥ CR, sustained MRD 

negativity at 10-5 was observed in 69.6% (16 of 23, 
95% CI 49.1–84.4) at 12 months; of these 16 patients, 
11 sustained MRD negativity at 24 months (2 patients 
had no MRD data available, and 3 were 
indeterminate)

In all evaluable patients, sustained MRD negativity at 
10-5 was observed in 60.7% (17 of 28; 95% CI 42.4–
76.4) at 12 months

   24 months PFS of 83.1%

Madhav Dhodapkar, Melissa Alsina,ASH 2023



Bispecific T-Cell Engagers



Overview of Teclistamab

Teclistamab is a BCMA-directed CD3 T-cell 
engager approved in October 2022 for 
patients with relapsed or refractory 
multiple myeloma who have received at 
least four prior lines of therapy including:

• Proteasome inhibitor

• Immunomodulatory agent

• Anti-CD38 monoclonal antibody



MajesTEC-1: Trial Design and ORR

Usmani et al., ASCO 2023

Treatment history N = 165
≤3 prior lines of treatment 74.4 (32/43)
>3 prior lines of treatment 59.0 (72/122)
High-risk cytogenetics and/or EMD 53.3 (32/60)



MajesTEC-1: Duration of Response

Usmani et al., ASCO 2023

Parameter, mo (95% CI) All patients 
(n=165)

≥ CR
(n=75)

Median PFS 11 (9-16) 27 (23-NE)

Median OS 22 (15-NE) NR (NE-NE)

Median time to ≥CR: 4.6 mo (range 1.6-18.5)

42 patients evaluable for MRD at Day 100
• Rate of uMRD (10-5): 81%

54 patients evaluable at any point
• Rate of uMRD (10-5): 81.5%



MajesTEC-1: Deep Responses with 
Q2W or Q4W Dosing

Usmani et al., ASCO 2023

104/165 pts responded to RP2D of Teclistamab
• 63 pts switched to Q2W dosing
• 9 pts switched to Q4W dosing

After switching, mDOR not yet reached
• 68.7% (95% CI: 53.6-79.7%) remained in 

response for 2+ years from time of first response
• 42/63 responders maintained a response 

after switching to less frequent dosing



MajesTEC-1: Safety

Usmani et al., ASCO 2023

AEs ≥20%, n (%) Any Grade Grade 3/4

Hematologic
Neutropenia 118 (71.5) 108 (65.5)
Anemia 90 (54.5) 62 (37.6)
Thrombocytopenia 70 (42.4) 37 (22.4)
Lymphopenia 33 (20.0) 15 (9.1)
Non-Hematologic
Infection 132 (80.0) 91 (55.2)
CRS 119 (72.1) 1 (0.6)
ICANS 5 (3.0) 0
Diarrhea 56 (33.9) 6 (3.6)
Pyrexia 52 (31.5) 1 (0.6)
Fatigue 48 (29.1) 4 (2.4)
Nausea 45 (27.3) 1 (0.6)
Injection site erythema 43 (26.1) 0
Headache 40 (24.2) 1 (0.6)
Arthralgia 42 (25.5) 1 (0.6)
Constipation 36 (21.8) 0
Cough 44 (26.7) 0

Median treatment duration: 8.5 mo (range: 0.2-24.4)
• 1 AE led to dose reduction
• 8 AEs led to discontinuation(5 due to infection)
• 7 treatment-related deaths (4 due to COVID-19)
• All cases of ICANS resolved

CRS
• Any Grade: 72.1%
• Grade 3 or 4: 0.6%

ICANS
• Any Grade: 3%
• No grade 3 or 4 ICANS events



MajesTEC-1: Reduction in Grade ≥3 Infection

Usmani et al., ASCO 2023

Pts who switched to Q2W by 1 year had fewer grade ≥3 treatment-emergent infections 
compared to those who remained on QW (15.6% vs 33.3%)



Overview of Elranatamab

Elranatamab is another bispecific BCMA-
directed CD3 T-cell engager

On August 14, 2023, Elranatamab received 
FDA approval for patients with relapsed or 
refractory multiple myeloma who have 
received at least four prior lines of therapy



MagnetisMM-3: Trial Design

Lesokin et al., Nat Med 2023



MagnetisMM-3: Response

Lesokin et al., Nat Med 2023



MagnetisMM-3: PFS and OS

Lesokin et al., Nat Med 2023

PFS OS

Overall Population
mo (95% CI)

Pts with ≥CR
mo (95% CI)

Median Duration of Response NE (12.0 – NE)

Median PFS NE (9.9 – NE) NE (NE – NE)

Median OS NE (13.9 – NE) NE (NE – NE)



MagnetisMM-3: Safety

Lesokin et al., Nat Med 2023

Treatment-Emergent 
Adverse Effect, n (%) Any grade Grade 3/4

Any TEAE 123 
(100%) 87 (70.7%)

Hematologic
Anemia 60 (48.8%) 46 (37.4%)
Neutropenia 60 (48.8%) 60 (48.8%)
Thrombocytopenia 38 (30.9%) 29 (23.6%)
Lymphopenia 33 (26.8%) 31 (25.2%)

Non-Hematologic
Cytokine release syndrome 71 (57.7%) 0
Diarrhea 52 (42.3%) 2 (1.6%)
Fatigue 45 (36.6%) 4 (3.3%)
Decreased appetite 41 (33.3%) 1 (0.8%)
Pyrexia 37 (30.1%) 5 (4.1%)
COVID-19 related 36 (29.3%) 19 (15.4%)
Injection site reaction 33 (26.8%) 0
Nausea 33 (26.8%) 0
Hypokalemia 32 (26.0%) 13 (10.6%)
Cough 31 (25.2%) 0
Headache 29 (23.6%) 0

Grade 3 or 4 treatment-emergent AEs were 
reported in 87 patients (70.7%).

Dose Interruption or Reduction

Dose interruption: 77.2% 
• Infection: 50.4%
• Hematologic: 40.7%
• Neutropenia: 35%

Dose reduction: 28.5%



Dosing Schedules

Elranatamab FDA Label Teclistamab FDA Label

https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/761345s000lbl.pdf 
https://www.accessdata.fda.gov/drugsatfda_docs/label/2022/761291s000lbl.pdf 

Q2W and Q4W Explored in MajesTEC-1



Overview of Talquetamab

Talquetamab is a novel bispecific GPRC5D-
directed CD3 T-cell engager

On August 9, 2023, Talquetamab received 
FDA approval for patients with relapsed or 
refractory multiple myeloma who have 
received at least four prior lines of therapy



MonumenTAL-1: Study Design

Phase 1

• Measurable MM

• Intolerant to or 

progressed on 

established 

therapies

• ECOG PS ≤1

Phase 2

• Measurable MM

• ≥ prior LOT

• ECOG PS ≤2 

Eligibility Criteria

Primary Endpoint

• ORR

Secondary Endpoint

• DOR

• PFS

• OS

• Safety

• Immunogenicity

• Pharmacodynamics

Endpoints0.4mg/kg SC QW
(TCR naïve)

0.8mg/kg SC Q2W
(TCR naïve)

0.4mg/kg SC QW or 
0.8mg/kg SC Q2W

(PRIOR TCR)

Prior anti-BCMA ADC 

allowed

Prior anti-BCMA ADC 
allowed

Prior anti-BCMA 
CART, or BsAb 

allowed

Adapted from Schinke et al., ASCO 2023



MonumenTAL-1: Objective Response Rate

Chari et al., ASH 2022

Timing, months
0.4 mg/kg

SC QW
n=143

0.8 mg/kg
SC Q2W
n=145

Median (range) follow-up, efficacy
14.9

(0.5b–29.0)
8.6

(0.2b–22.5)

Median (range) time to first responsec
1.2

(0.2–10.9)
1.3

(0.2–9.2)

Median (range) time to best responsec
2.2

(0.8–12.7)
2.7

(0.3–12.5)

14.7% 15.9%

25.9% 24.8%

9.8% 12.4%

23.8% 20.0%

0
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100
PR VGPR CR sCR

74.1%
(106/143)

73.1%
(106/145)

≥VGPR: 
59.4%

0.4 mg/kg 
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0.8 mg/kg 
SC Q2W
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≥VGPR: 
57.2%

100%

80%

60%

40%

20%

0%

Triple-class refractory: 72.6% (95% CI, 63.1–80.9) 
and 71.0% (95% CI, 61.1–79.6)

Penta-drug refractory: 71.4% (95% CI, 55.4–84.3) 
and 70.6% (95% CI, 52.5–84.9)

ORR was consistent across subgroups including 
baseline ISS stage III disease, baseline cytogenetic 
risk, number of prior therapies, refractoriness to prior 
therapy, and belantamab exposure, except among 
patients with baseline plasmacytomas



MonumenTAL-1: Duration of Response

Chari et al., ASH 2022
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100%

80%

60%

40%

20%

0%
0 3 6 9 12 15

Duration of response, mo

18 21 24 27 30

106 87 67 50 39 8 7 5 2 1 0
48 47 45 39 34 7 6 5 2 1 0

Patients at risk

DOR, 0.4 mg/kg SC QWa

mDOR: 9.3 (6.6–12.7)

mDOR: NE (20.2–NE)

All responders
≥CR

mPFS: 7.5 months (95% CI: 5.7–9.4; 33% censored) mPFS: 11.9 months (95% CI: 8.4–NE; 61% censored)



MonumenTAL-1: 
Adverse Effects

Chari et al., ASH 2022

AEs (≥20% of any RP2D 
cohort)

0.4 mg/kg SC QW
(n=143)

Median Follow-up, 11.0 months 

0.8 mg/kg SC Q2W
(n=145)

Median Follow-up, 5.1 months

Any Grade
n (%)

Grade 3/4
(%)

Any Grade
(%)

Grade 3/4
(%)

CRS 113 (79.0) 3 (2.1) 105 (72.4) 1 (0.7)

Anemia 64 (44.8) 45 (31.5) 57 (39.3) 36 (24.8)

Neutropenia 49 (34.3) 44 (30.8) 41 (28.3) 32 (22.1)

Lymphopenia 40 (28.0) 37 (25.9) 38 (26.2) 37 (25.5)

Thrombocytopenia 39 (27.3) 29 (20.3) 39 (26.9) 24 (16.6)

Skin-related AEsd 80 (55.9) 0 98 (67.6) 1 (0.7)

Nail-related AEse 74 (51.7) 0 63 (43.4) 0

Dysgeusiaf 69 (48.3) NA 67 (46.2) NA

Rash-related AEsg 56 (39.2) 2 (1.4) 39 (26.9) 8 (5.5)

Weight decreased 57 (39.9) 3 (2.1) 47 (32.4) 2 (1.4)

Pyrexia 53 (37.1) 4 (2.8) 35 (24.1) 1 (0.7)

Asthenia 37 (25.9) 3 (2.1) 13 (9.0) 2 (1.4)

Dry mouth 36 (25.2) 0 53 (36.6) 0

Diarrhea 34 (23.8) 3 (2.1) 32 (22.1) 0

Dysphagia 34 (23.8) 0 33 (22.8) 3 (2.1)

Fatigue 32 (22.4) 5 (3.5) 29 (20.0) 1 (0.7)

Decreased appetite 25 (17.5) 2 (1.4) 29 (20.0) 2 (1.4)

Most high-grade AEs were cytopenias

Infections

0.4 mg/kg QW
• Any Grade: 57.3%
• Grade 3/4: 16.8%
• Opportunistic Infection: 3.5%
• COVID-19: 9.1%

• Grade 3/4: 0.7%

0.8 mg/kg Q2W
• Any Grade: 50.3%
• Grade 3/4: 11.7%
• Opportunistic Infection: 2.8%
• COVID-19: 11.0%

• Grade 3/4: 2.1%



MonumenTAL-1: Prospective Dose 
Reduction Maintains Response

• Patients with prospective dose reduction were 
required to be in response (n=19)

• Dose reduction occurred at a median of 3.1 mo
(range, 2.3 – 4.2) relative to treatment start

Chari et al. ASH 2023.

Prospective 
Dose Reduction 

Cohort
(n=19)

0.8 mg/kg Q2W 
Registrational 

Cohort 
(n=145)

Median PFS, 
mo (95% CI)

13.2 (8.8 – NE) 14.2 (9.6 – NE)

12-mo PFS rate, % 50.1% 54.4%

Median DOR, 
mo (95% CI)

NE (8.3 – NE) NE (13.0 – NE)



Conclusion

• CAR-T and bispecific antibodies are excellent targeted therapy options for 
RRMM patients who have failed at least four prior lines of therapy.

• There are now two FDA-approved, BCMA-directed BsAbs. Teclistamab and 
elranatamab have similar efficacy and safety profiles and are both 
excellent, off-the-shelf options.

• Talquetamab is the first FDA-approved GPRC5D-targeting agent in RRMM 
and is effective in patients who have developed resistance to BCMA-
directed therapies.

• Infections, CRS, and ICANS are seen with all three agents. 
• Talquetamab is associated with lower rate of infections, but patients 

experience unique skin, nail, and taste-related toxicities. Dose reduction 
appears to be an effective strategy to manage GPRC5D-related toxicity.



and more to come….

Proteasome 
Inhibitors

Bortezomib

Carfilzomib 

Ixazomib

Immunomodulat
ory Agents

Lenalidomide 

Pomalidomide

Thalidomide

Monoclonal 
Antibodies

Daratumumab

Isatuximab

Elotuzumab

Felzartamab

TAK 079

SAR 442085

BCMA-Specific 
Targets

Teclistamab

Idecabtagene 
vicleucel

Ciltacabtagene 
autoleucel

JCARH125

REGN-5458

Elranatamab

AMG701

Small-Molecule 
Inhibitors

Selinexor

Venetoclax        
[if t(11;14)]

Panobinostat

CELMoDs

Iberdomide

Mezigdomide

Novel Bispecifics

Talquetamab
(GPRC5D/CD3)

Cevostamab
(FcRH5/CD3)

Rajkumar SV, et al. Am J Hematol. 2020;95:548; Su C, et al. J Hematol Onco. 2021;14:115. 
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Melissa.alsina@moffitt.org
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