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Networked iPads are available.

For assistance, please raise your hand. Devices will be collected at the conclusion of the activity.

Review Program Slides: Tap the Program Slides button to review speaker 
presentations and other program content.

Answer Survey Questions: Complete the pre- and postmeeting surveys. 

Ask a Question: Tap Ask a Question to submit a challenging case or question for 
discussion. We will aim to address as many questions as possible during the 
program.

Complete Your Evaluation: Tap the CME Evaluation button to complete your 
evaluation electronically to receive credit for your participation. 

Clinicians in the Meeting Room



Review Program Slides: A link to the program slides will be posted in the chat 
room at the start of the program.

Answer Survey Questions: Complete the pre- and postmeeting surveys. 

Ask a Question: Submit a challenging case or question for discussion using the 
Zoom chat room.

Get CME Credit: A CME credit link will be provided in the chat room at the 
conclusion of the program.

Clinicians Attending via Zoom



About the Enduring Program

• The live meeting is being video 
and audio recorded.

• The proceedings from today will 
be edited and developed into 
an enduring web-based 
video/PowerPoint program. 
An email will be sent to all attendees when the activity is 
available. 

• To learn more about our education programs, visit our website, 
www.ResearchToPractice.com
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Agenda

Module 1: Front-Line Treatment of Multiple Myeloma (MM) — Dr Orlowski
► Real World Cases and Questions—

Module 2: Integration of Novel Therapies into the Management of 
Relapsed/Refractory MM — Dr Fonseca
► Real World Cases and Questions—

Module 3: Current Role of Chimeric Antigen Receptor (CAR) T-Cell Therapy 
for MM — Dr Raje
► Real World Cases and Questions—

Module 4: Bispecific Antibodies in the Treatment of MM — Dr Berdeja
► Real World Cases and Questions—

Module 5: Other Investigational Novel Agents for MM — Dr Lonial
► Real World Cases and Questions—



Module 1: Front-Line Treatment of Multiple Myeloma 
(MM) — Dr Orlowski



Case Presentation: 50-year-old woman with NDMM and 1q 
gain who presents with a pathologic fracture and receives 
daratumumab/RVd

Dr Tina Bhatnagar (Wheeling, West Virginia)



Case Presentation: Otherwise healthy 89-year-old 
man with NDMM who is disinclined to undergo
aggressive therapy

Dr Erik Rupard
(West Reading, Pennsylvania)

Case Presentation: 79-year-old transplant-
ineligible woman with NDMM

Dr Hans Lee 
(Houston, Texas)



Induction Therapy for Newly 
Diagnosed Multiple Myeloma

Robert Z. Orlowski, M.D., Ph.D.
Director, Myeloma Section, & Deputy Chair, Department of 

Lymphoma/Myeloma
Florence Maude Thomas Cancer Research Professor

Principal Investigator, MD Anderson SCOR in High Risk Plasma Cell 
Dyscrasias

Chair, SWOG Myeloma Committee



NCCN Guidelines (V2.2023)

https://www.nccn.org/guidelines



VRd : SWOG S0777



OS by Age



Daratumumab & Isatuximab

Lee, HT et al. Biochem Biophys Res Commun. 536: 26, 2021.
Deckert, J et al. Clin Cancer Res. 20: 4574, 2014.

• CD38 bound to Fab of Dara

• CD38 bound to 
Fab of Isa



Multiple Mechanisms of Action

Romano, A et al. Front Oncol. 2021 Jul 8;11:684561. doi: 10.3389/fonc.2021.684561.



CASSIOPEIA : D-VTd vs. VTd



First Randomization Data



Second Randomization Data



Intriguing Question

• Is Dara needed in 
both induction & 
maint., or is one 
or the other 
sufficient?



Final Analysis of GRIFFIN



Outcomes Data



Long Term Outcomes



GMMG-HD7 Trial : Isatuximab

• Addition of Isa to VRd for transplant-eligible 
myeloma patients



MRD status

Response & MRD Data



GMMG-CONCEPT Trial : Isa + KRd



Interim Analysis

• A: Transplant eligible; B: Transplant ineligible

Median 12-month PFS 79.6% (CI: 68.3%; 90.9%) 
Median 24-month PFS 75.5% (CI: 63.5%; 87.6%)



NCCN Guidelines (V2.2023)

https://www.nccn.org/guidelines



ALCYONE Trial



PFS1, 2, and OS



MAIA Study



PFS & OS Updates



Using MRD to Guide Therapy



Outcomes



Conclusions

• For transplant-eligible patients
– VRd remains a standard of care
– Emerging quadruplets with a-CD38 mAbs
– PERSEUS (Dara) & GMMG-HD7 (Isa)

• For transplant-ineligible patients
– VRd-lite or DaraRd
– CEPHEUS (Dara) & IMROZ (Isa)
– S2209: VRd-lite-R vs. DRd-R vs. DRd-DR



Remaining Questions

• Possibility for molecularly-, risk-, or response-adapted 
therapy?

• Modifications of current regimen to achieve CR and MRD-
negativity in closer to 100%?

• Transition to fixed duration of treatment versus treat to 
progression to preserve options at time of relapse?



Discussion Question

From a clinical perspective, daratumumab and isatuximab
seem very similar/the same. 

Agree
Disagree, daratumumab seems to have a better profile
Disagree, isatuximab seems to have a better profile
I’m not sure 



Module 2: Integration of Novel Therapies into 
the Management of Relapsed/Refractory MM 

— Dr Fonseca



Case Presentation: 69-year-old man with high-risk, 
t(4;14) multiregimen-refractory MM with travel 
limitations who receives belantamab mafodotin

Dr Syed Zafar 
(Fort Myers, Florida)

Case Presentation: 69-year-old transplant-eligible 
man with well-controlled HIV-1 and standard-risk 
NDMM

Dr Neil Morganstein
(Summit, New Jersey)



Dr Henna Malik 
(Houston, Texas)

Case Presentation: 56-year-old man with NDMM 
who received RVd à maintenance lenalidomide, 
which was discontinued by the patient after 1 year

Dr Erik Rupard
(West Reading, Pennsylvania)

Case Presentation: 72-year-old woman who 
receives daratumumab, bortezomib and 
dexamethasone for relapsed MM 6 years after 
RVd à ASCT à maintenance bortezomib



Rafael Fonseca, M.D.
Chief Innovation Officer

Mayo Clinic in Arizona
Multiple Myeloma

Phoenix, Arizona Rochester, Minnesota Jacksonville, Florida

Mayo Clinic College of Medicine
Mayo Clinic Comprehensive Cancer Center
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APOLLO Dara-Pd

Dimopoulos et al ASH 2020

Cycle duration: 28 days
Treatment until PD or unacceptable toxicity

Key eligibility 
criteria:

• RRMM
• ³1 prior line with 

both lenalidomide 
and a PI

• ECOG PS ≤2
• CrCl ≥30 mL/min

1:
1 

ra
nd

om
iz

at
io

n
D-Pd

D: 1,800 mg SCa QW Cycles 1-2, 
Q2W Cycles 3-6, Q4W Cycles 7+

P: 4 mg PO Days 1-21
d: 40 mgb PO Days 1, 8, 15, 22

Pd
P: 4 mg PO Days 1-21
d: 40 mgb PO Days 1, 8, 15, 22

Post-
treatment 
follow-up 
Q4W for 

patients who 
discontinued 
treatmentc

Survival 
follow-up 
every 12 

weeks 
following PD 

or start of 
subsequent 

therapy

Primary endpoint:
• PFS
Secondary endpoints:
• ORR, ≥VGPR, ≥CRd

• MRDe

• OS
• Time to response
• Duration of response
• Time to next therapy
• Safety
• HRQoL

Stratification factors
• Number of lines of prior therapy

(1 vs 2-3 vs ³4)
• ISS disease stage (I vs II vs III)
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APOLLO Dara-Pd

Dimopoulos et al ASH 2020
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35%

• Median PFS among patients refractory to lenalidomide was 9.9 months for D-Pd and 6.5 months for Pd

Median follow up 17 mos
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APOLLO Dara-Pd

Dimopoulos et al ASH 2020

18
27

26 16

15

9

0
10

20
30

40
50
60

70
80

D-Pd
(n = 151)

Pd
(n = 153)

Pa
tie

nt
s,

 %

≥VGPR:
51%d

≥CR:
25%d

Odds ratio, 2.68 (95% CI, 1.65-4.35); P <0.0001b
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• Primary endpoint: PFS
• Key secondary endpoints: ORR, OS, safety

ICARIA: Isatuximab + Pd

aIsatuximab 10 mg/kg IV on d 1, 8, 15, and 22 in the first cycle; d 1 and 15 in subsequent cycles. Pomalidomide 4 mg on d 1-21. Dexamethasone 40 mg for patients aged <75 y and 20 mg 
for patients aged ≥75 y on d 1, 8, 15, and 22.
1. Richardson PG, et al. ASCO 2019. Abstract 8004; 2. https://clinicaltrials.gov/ct2/show/NCT02990338. Accessed September 6, 2019.

R/R MM
• ≥2 prior lines of therapy
• Prior IMiD and PI
• Progressed ≤60 d of prior 

therapy
(N = 300)

R

Isatuximaba + pomalidomide + 
dexamethasone 28-d cycles

(n = 150)

Pomalidomide + dexamethasone
(n = 150)

Until disease 
progression, 
occurrence of 

unacceptable AEs, or 
patient’s decision to 

discontinue 
the study

Richardson PG, et al. ASCO 2019. Abstract 8004.
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ICARIA-MM: Response

• Median time to first response: Isa-Pd = 35 
days vs Pd = 58 days

• True CR rate in Isa-Pd underestimated 
because of isatuximab interference with M-
protein measurement

Isa-Pd 
(n = 154)

Pd
(n = 153)

nCR, % 15.6 3.3

• MRD negativity at 10-5 (ITT): 5.2% for Isa-Pd vs 
0% for Pd

Isa-Pd
(n = 154)

Pd
(n = 153)

ORR = 60.4%

ORR = 35.3%

CR/sCR: 2.0%≥ VGPR: 
8.5%

CR/sCR: 4.5%

≥ VGPR: 
31.8%

P <.001

Richardson PG, et al. ASCO 2019. Abstract 8004.
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ICARIA-MM: OS

Richardson PG, et al. Lancet Oncology Feb 2022.
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ICARIA-MM Study design

Disease 
progression,

unacceptable 
toxicities,

patient request

RRMM

1:1

Isa-Pd
n=154

R
an

do
m

iz
at

io
n

Pd
n=153

á
D8

á
D22

á
D22

Week 1 Week 2 Week 3 Week 4

á
D15

Isatuximab 10 mg/kg
á
D1

á
D8

á
D15

Pomalidomide 4 mg

Dexamethasone 40 mg
á
D1

Cycle 1 Week 1 Week 2 Week 3 Week 4

Isatuximab 10 mg/kg
á
D1

á
D15

Subsequent cycles

Days 1–21

á
D8

á
D22

á
D15

Pomalidomide 4 mg

Dexamethasone 40 mg
á
D1

Days 1–21
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ICARIA-MM Background and objectives

• A prespecified updated overall analysis at 24 months after the primary analysis 
demonstrated:1

• Median OS of 24.6 months (95% CI: 20.3–31.3) with Isa-Pd and 17.7 months 
(95% CI: 14.4–26.2) with Pd (HR 0.76; 95% CI: 0.57–1.01)

• This final OS analysis of ICARIA-MM was planned when 220 death events occurred. 
Efficacy was assessed in randomized patients. Safety was assessed in patients 
receiving ≥1 study dose

Richardson PG, et al. Lancet Oncol. 2022;23:416–427.
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220 OS events: 106 (68.8%) in Isa-Pd; 114 (74.5%) in Pd*

ICARIA-MM Final OS analysis

*Cutoff date: January 27, 2022.
†One-sided p-value, significance level is set to 0.02.

CI, confidence interval; HR, hazard ratio; Isa-Pd, isatuximab plus pomalidomide and dexamethasone; mOS, median overall survival; OS, overall 
survival; Pd, pomalidomide and dexamethasone.

153 137 116 103 93 82 72 66 65 58 49 44 42 39 36 36 33 18 3Pd
154 145 127 119 109 102 91 84 75 68 63 61 54 50 48 45 44 23 8Isa-Pd

Number at Risk

Isa-Pd: 
mOS: 24.57 months
(95% CI: 20.304–31.310)

Pd: 
mOS: 17.71 months 
(95% CI: 14.390–26.218)

HR = 0.776 (95% CI: 0.594–1.1015); log-rank p=0.0319†
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CANDOR (KdD vs Kd in RRMM)

*Carfilzomib dose was 20 mg/m2 on days 1 and 2 of cycle 1. †PO or IV weekly; 20 mg for patients > 75 years. ‡8 mg/kg on days 1 and 2 of cycle 1; 16 mg/kg weekly thereafter for cycles 1–2; Q2W for cycles 3–6; and Q4W 
thereafter. §Disease progression was determined locally by investigators in an unblinded manner and centrally by the sponsor using a validated computer algorithm (ORCA) in a blinded manner.
CI, confidence interval; CR, complete response; HR, hazard ratio; IV, intravenous; Kd, carfilzomib, dexamethasone; KdD, carfilzomib, dexamethasone, daratumumab; MRD, minimal residual disease; ORCA, Onyx Response 
Computer Algorithm; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; PO, per oral; PR, partial response; Q2W, once every 2 weeks; Q4W, once every 4 weeks; Ran, randomized; RRMM, relapsed 
or refractory multiple myeloma.
1. Dimopoulos M, et al. Lancet. 2020;396:186-97.  2. Dimopoulos M, et al. Presented at 62nd ASH Annual Meeting and Exposition; Dec 5–8, 2020; Virtual. Abstract 2325. 

Primary endpoint: PFS§
Select secondary endpoints: ORR, MRD-negative CR at 12 months, OS, safety

N = 466
Key inclusion criteria:
• RRMM
• 1–3 prior lines of therapy
• ≥ PR to ≥ 1 line

28-day cycles until disease progression 

Ran
2:1

KdD (n = 312)
Carfilzomib* (20/56 mg/m2 IV; days 1, 2, 8, 9, 15, 16)

+ 
Dexamethasone† (40 mg)

+
Daratumumab‡ (16 mg/kg IV)

Kd (n = 154)
Carfilzomib* (20/56 mg/m2 IV; days 1, 2, 8, 9, 15, 16)

+ 
Dexamethasone† (40 mg)

• The CANDOR study previously demonstrated that KdD improved progression-free survival (PFS) vs Kd (HR 0.63, 
95% CI 0.46–0.85) in patients with RRMM1

• This abstract reports updated efficacy and safety outcomes from CANDOR up to the data cut-off of ~36 months after 
enrollment of the first patient2

Lancet Oncology. 23(1):65-76, 2022 01
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CANDOR (KdD vs Kd in RRMM)

With ~11 months of additional follow-up, median PFS was 
improved in patients treated with KdD (28.6 months) versus Kd (15.2 months)

KdD (n = 312) Kd (n = 154)
Patients with PFS 
events, n (%) 140 (44.9) 85 (55.2)

Median PFS,* 
months 28.6 15.2

HR (95% CI) 0.59 (0.45–0.78)

*By ORCA. †One fatal AE in the KdD arm (due to arrhythmia) and one fatal AE in the Kd arm (due to COVID-19 pneumonia) had occurred since the primary analysis.
AE, adverse event; CI, confidence interval; HR, hazard ratio; Kd, carfilzomib, dexamethasone; KdD, carfilzomib, dexamethasone, daratumumab; ORCA, Onyx Response Computer Algorithm; PFS, progression-free survival; RRMM, 
relapsed or refractory multiple myeloma.
Dimopoulos M, et al. Presented at 62nd ASH Annual Meeting and Exposition; Dec 5–8, 2020; Virtual. Abstract 2325. 

Number at Risk
KdD 312 279 235 210 189 178 159 146 136 105 30 6 0

Kd 154 120 99 83 69 57 47 44 39 28 4 1 0
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9 12 15 18 2
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Safety
KdD 

(n = 312)
Kd 

(n = 154)

Grade ≥ 3 AEs, % 87.0 75.8

Fatal AEs,† % 8.8 4.6

Carfilzomib discontinuation 
due to AEs, % 26.0 22.2

Exposure-adjusted AE rates,
per 100 patient-years:

Grade ≥ 3 AEs
Fatal AEs

171.2
6.9

151.9
5.6

• Safety was consistent with previously reported results
• KdD continues to show a favorable benefit-risk profile

Lancet Oncology. 23(1):65-76, 2022 01
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CANDOR (KdD vs Kd in RRMM)

Lancet Oncology. 23(1):65-76, 2022 01
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IKEMA

Moreau et al Lancet 2021 https://doi.org/10.1016/S0140-6736(21)00592-41
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1. Moreau P, et al. COMy 2022

IKEMA Updated PFS – IRC assessment
by FDA censoring rules*

Isa-Kd
mPFS: 41.7 months
(95% CI: 27.1–NC)

Kd
mPFS: 20.8 months 
(95% CI: 16.2–28.2)HR 0.59 (95.4% CI: 0.42–0.83)

Time (Months)

123 106 98 83 72 60 52 43 36 32 28 23 21 16 10 3 2
179Isa-Kd

Number at Risk

Kd
163 150 136 127 113 106 92 85 79 74 70 63 61 49 18 1
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PFS analysis by IRC using FDA censoring rules showed consistent results with the interim analysis
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1. Moreau P, et al. COMy 2022

IKEMA Depth of response

MRD negativity rate with Isa-Kd in the ITT population was 33.5% (29.6% at IA)
MRD negativity and CR rate with Isa-Kd in the ITT population was 26.3% (20.1% at IA)
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MRD neg rate (NGS 10-5)
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Odds ratio Isa-Kd vs Kd (95% CI)
2.78 (1.55–4.99)

Odds ratio Isa-Kd vs Kd (95% CI)
2.57 (1.35–4.88)Odds ratio Isa-Kd vs Kd (95% CI)

2.09 (1.26–3.48)

MRD neg MRD neg and CR 
patients
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Isa-Kd MRD–

More patients in the Isa-Kd arm achieved MRD–. In both arms, more patients achieving MRD–
remained on treatment.

MRD–
(n=79)

MRD+
(n=223)

ITT population, n (%) Isa-Kd
(n=60)

Kd
(n=19)

Isa-Kd
(n=119)

Kd
(n=104)

Randomized and treated 60 (100) 19 (100) 117 (98.3) 103 (99.0)

Patients still on treatment 29 (48.3) 6 (31.6) 20 (16.8) 5 (4.8)

Patients with definitive 
treatment discontinuation 31 (51.7) 13 (68.4) 97 (81.5) 98 (94.2)

Patient disposition by MRD status

Patient disposition and progression-free survival by MRD status

Number at risk
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119 104 91 77 68 58 54 47 40 36 34 32 29 28 25 5 0Isa-Kd MRD+

60 60 60 59 59 56 54 48 48 45 41 40 35 34 25 13 1Isa-Kd MRD–

104 89 80 66 56 46 37 29 26 20 18 14 14 10 5 2 1Kd MRD+

19 19 19 19 17 17 16 14 13 12 11 9 7 6 5 1 1Kd MRD–

Isa-Kd MRD+
Kd MRD+

Kd MRD–

Censor

PFS by MRD status*

HR 0.675 (95% CI: 0.483–0.943)

HR 0.928 (95% CI: 0.344–2.506)
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• Belantamab mafodotin
• Humanized, afucosylated IgG1 

anti-BCMA antibody
• Conjugated to a microtubule 

disrupting agent MMAF via a 
stable, protease-resistant 
maleimidocaproyl linker
• Preclinical studies demonstrate 

its selective and potent activity

Tai YT, et al. Blood. 2014;123: Abstract 3128.

Belantamab Mafodotin: BCMA-Targeted ADC

BCMA

Effector 
Cell

Mechanisms of Action:
1. ADC mechanism
2. ADCC mechanism
3. Immunogenic cell death

x

BCMA

BCMA

BCMA

GSK2857916

Lysosome

Fc
Receptor

ADCC

ADC

Cell death

Malignant
Plasma

Cell

• Target specific
• Enhanced ADCC

Fc region of
the antibody

• Stable in 
circulationLinker

• MMAF (non—cell-
permeable, highly 
potent auristatin)

Drug



Cancer 2021;127(22):4198-212.



DREAMM-2: Single-Agent Belantamab Mafodotin
Efficacy Outcomes

Lonial S et al. Cancer 2021;127(22):4198-212; ASH 2020;Abstract 1417. 

Patients with
3-6 prior therapies (n = 47)

Patients with 
≥7 prior therapies (n = 50)

ORR, % (97.5% CI) 32 (21.7-43.6) 30 (16.5-46.6)

Median DoR (95% CI estimates), months 11.0 (4.2-NR) 13.1 (4.0-NR)

Probability of DoR ≥6 months, % 
(95% CI estimates) 63 (31-83) 73 (44-89)

Median PFS (95% CI estimates), months 2.8 (1.6-3.6) 2.2 (1.2-3.6)

Probability of PFS at 6 months, %
(95% CI estimates) 35 (20-50) 30 (17-43)

ORR = overall response rate; CI = confidence interval; DoR = duration of response; NR = not reached; PFS = progression-free survival



DREAMM-2: Longitudinal Outcomes

Progression-Free Survival Overall Survival (OS)

Expected median OS in triple-class refractory myeloma: 8.6 months

Lonial S et al. Cancer 2021;127(22):4198-212.



DREAMM-2: Frequency of Corneal and Vision-Related Events

Lonial S et al. Cancer 2021;127(22):4198-212.

BCVA = best corrected visual acuity



Update on Belantamab Mafodotin-blmf US Marketing 
Authorization
Press Release: November 22, 2022

“[The manufacturer] today announced it has initiated the process for withdrawal of the US 
marketing authorisation for belantamab mafodotin-blmf following the request of the US Food and 
Drug Administration (FDA). This request was based on the previously announced outcome of the 
DREAMM-3 phase III confirmatory trial, which did not meet the requirements of the FDA 
Accelerated Approval regulations. Belantamab mafodotin is a monotherapy treatment for adult 
patients with relapsed or refractory multiple myeloma (RRMM) who have received at least four 
prior therapies including an anti-CD38 monoclonal antibody, a proteasome inhibitor, and an 
immunomodulatory agent.

[The] Chief Medical Officer said, ‘We respect the Agency’s approach to the accelerated approval 
regulations and associated process. Multiple myeloma is a challenging disease, with poor 
outcomes for patients whose disease has become resistant to standard-of-care treatments. We 
will continue the DREAMM clinical trial programme and work with the US FDA on a path forward 
for this important treatment option for patients with multiple myeloma.’”

www.gsk.com/en-gb/media/press-releases/gsk-provides-update-on-blenrep-us-marketing-authorisation/



Summary of Select Clinical Trials of Belantamab Mafodotin
(Belamaf) Combination Approaches for R/R Multiple Myeloma 

Popat R et al. ASH 2020;Abstract 1419; Quach H et al. ASCO 2022;Abstract 8017; Suvannasankha A et al. EHA 2022;Abstract P940; 
Trudel S et al. ASH 2021;Abstract 2736.

Trial Characteristics ORR Safety

DREAMM-6
(NCT03544281)

• Phase I/II
• Arm A: belamaf + len/dex (n = 45)
• Arm B: belamaf +bor/dex (n = 18)

• Arm A: highest ORR of 
75% in the 1.9 mg/kg 
Q4W dose

• Arm B: 78%

Arm A Grade ≥3 AEs:
• Thrombocytopenia – 3 (7%)
• Keratopathy – 15 (33%)
Arm B Grade ≥3 AEs:
• Thrombocytopenia – 12 (67%)
• Keratopathy – 11 (61%)

DREAMM-4
(NCT03848845)

§ Phase I/II (N = 34)
§ Belamaf + pembrolizumab
§ Dose escalation belamaf 2.5 mg/kg 

and 3.4 mg/kg

• 47% at RP2D of          
2.5 mg/kg

All grades:
• Thrombocytopenia – 12 (35%)
• Keratopathy – 26 (76%)

ALGONQUIN
(NCT03715478)

§ Phase I/II (N = 56)
§ Belamaf + pom/dex

• ≥PR/VGPR 89%/72% 
across all dosing cohorts

Grade ≥3 TEAEs:
• Thrombocytopenia – 19 (34%)
• Keratopathy – 39 (70%)

ORR = overall response rate; AEs = adverse events; PR = partial response; VGPR = very good partial response; TEAEs = treatment-emergent AEs



Ongoing Phase III Trials of Belantamab Mafodotin

Study N Setting Treatment arms

Estimated 
primary
completion

DREAMM-3
(NCT04162210) 380

• Relapsed/refractory multiple 
myeloma (RRMM)

• ≥2 prior lines of treatment, 
including ≥2 consecutive cycles of 
both lenalidomide and a 
proteasome inhibitor (separately 
or in combination)

• Belantamab mafodotin
• Pomalidomide/low-dose 

dexamethasone
June 2022

DREAMM-8
(NCT04484623) 450

• RRMM
• ≥1 prior line of treatment, 

including a lenalidomide-
containing regimen

• Belantamab mafodotin + 
Pomalidomide/dexamethasone

• Bortezomib + 
Pomalidomide/dexamethasone

March 2023

DREAMM-7
(NCT04246047) 575 • RRMM

• ≥1 prior line of treatment

• Belantamab mafodotin + 
Bortezomib/dexamethasone

• Daratumumab + 
Bortezomib/dexamethasone

April 2023

www.clinicaltrials.gov. Accessed August 2022.



Chari A et al. N Engl J Med 2019;381:727-38.

STORM: Overall Response and Duration of Response

Overall response: 26%
Median duration of response: 4.4 months
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BOSTON Trial: Phase 3 – Vd vs SVd

Meletios A. Dimopoulos ASCO 2020

Stratification: Prior PI therapies (Yes vs No)
Number of prior anti-MM regimens (1 vs >1)
R-ISS stage at study entry (Stage III vs Stage I/II)

5HT-3 prophylactic recommended in SVd arm

Primary endpoint: PFS
Key secondary endpoints:
• ORR
• ≥VGPR
• Grade ≥2 PN
Secondary endpoints:
• OS
• DoR
• TTNT
• Safety
Efficacy Assessed by IRC

Ra
nd

om
iza

tio
n 

1:
1 SVd Weekly

35-day cycles

Selinexor (oral) 100 mg Days 1, 8, 15, 22, 29
Bortezomib (SC) 1.3 mg/m2 Days 1, 8, 15, 22
Dexamethasone (oral) 20 mg Days 1, 2, 8, 9, 15, 16, 22, 23, 29, 30

Vd
Twice Weekly
21-day cycles
Cycles 1-8

Bortezomib (SC) 1.3 mg/m2 Days 1, 4, 8, 11
Dexamethasone (oral) 20 mg Days 1, 2, 4, 5, 8, 9, 11, 12
If IRC confirmed PD: crossover to SVd or Sd permitted

PD
 o

r u
na

cc
ep

ta
bl

e 
to

xi
ci

ty

Vd Weekly*
35-Day cycles
Cycles ≥9

Planned 40% lower bortezomib and 25% lower dexamethasone dose 
at 24 weeks (8 cycles) in SVd arm vs. Vd arm
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Intention-to-treat (ITT) population N=402, Data cut-off February 18, 2020
*Hazard Ratio 95% CI=0.53–0.93 one-sided P value.

BOSTON Trial: PFS

Meletios A. Dimopoulos ASCO 2020
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BOSTON Trial: Forest Plot

Meletios A. Dimopoulos ASCO 2020
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t(11;14) Myeloma is not a risk category

Fonseca et al Blood 2002
Lakshaman et al Leukemia 32,131 (2018)

Hayman at al Blood 20011
Tiedeman et al Leukemia 2008

• 15% of all MM
• 50% pPCL
• 50% light chain amyloidosis
• Common in IgM MM
• Diploid
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Venetoclax

R Fonseca Unpublished information



@rfonsi1, fonseca.rafael@mayo.edu

Venetoclax-Bd highly active in t(11;14) or high BCL-2 
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t(11;14) RRMM

At least 1 prior line 
of therapy, including 

a PI and IMiD

Part 1a: Escalation
(n=3 minimum/cohort)

Part 1b: VenDd Expansion

RRMM

Nonrefractory to PIs 
and received 

1–3 prior lines of 
therapy

Part 2a: Escalation
(n=3 minimum/cohort)

Part 2b: VenDVd Expansion

Study Design and Objectives

Ven 400 mg
+ Dd

Ven 800 mg
+ Dd

Ven 400 mg
+ DVd

Ven 800 mg
+ DVd Ven DVd (N=24)

VenDd (N=24)

Primary objectives
§ Safety, tolerability, and preliminary efficacy 

(ORR) of VenDd and VenDVd regimens

Secondary objectives
§ Safety profiles of VenDd and VenDVd in the 

expansion phases
§ PFS, DOR, TTP, and MRD

Dose escalation decisions were based on a Bayesian optimal interval design and number of patients with DLT.
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Best M-Protein Response



Discussion Question

Most myeloma investigators utilize selinexor for relapsed/
refractory MM and most often use the “BOSTON” approach of 
weekly selinexor and bortezomib when giving this agent. 

Agree
Disagree
I’m not sure



Module 3: Current Role of Chimeric Antigen Receptor 
(CAR) T-Cell Therapy for MM — Dr Raje



Case Presentation: 71-year-old man with NDMM who 
receives induction daratumumab/RVd

Dr Spencer Bachow (Boca Raton, Florida)



Case Presentation: 63-year-old woman with 
relapsed MM and pathologic fractures, s/p 
induction daratumumab/Rd and palliative RT 
for bone disease

Dr Tina Bhatnagar 
(Wheeling, West Virginia)

Case Presentation: 76-year-old woman with 
refractory MM 6 months after induction 
daratumumab/RVd lite

Dr Kimberly Ku 
(Bloomington, Illinois)





Current Role of Chimeric Antigen Receptor 
(CAR) T-Cell Therapy for MM

Noopur Raje, MD
Center for Multiple Myeloma

MGH Cancer Center

Professor of Medicine
Harvard Medical School



Current Role of Chimeric Antigen Receptor (CAR) T-Cell Therapy for MM — Dr Raje

Structural makeup and manufacturing of available BCMA-directed CAR T-cell platforms
Results from the Phase II KarMMa trial evaluating idecabtagene vicleucel (ide-cel) for R/R MM
Key data from the CARTITUDE-1 trial of ciltacabtagene autoleucel (cilta-cel) for pretreated MM

Available and emerging data with ide-cel and cilta-cel in earlier lines of treatment
Spectrum, incidence and severity of toxicities with BCMA-targeted CAR T-cell therapies

Early data with non-BCMA CAR T-cell platforms (eg, BMS-986393)



CAR T cell therapy: mechanism of action

Antigen-binding domain

Hinge and transmembrane domain

Co-stimulatory domain (CD28 or 4-1BB)

CD3-zeta intracellular signalling domain

VL

VH

T cell

• Confer the high-affinity antigen specificity of an antibody 
to an autologous cytotoxic T cell

• Living drug, single infusion
• No need for immune suppression 
• No risk of graft-versus-host disease

Surface 
antigen

KillingRecognition Signalling
Activation 

and 
proliferation

T cell Tumour

Cell death

Signalling

Activation

CAR, chimeric antigen receptor; VH, variable heavy chain; VL, variable light chain.
Abramson JS. Transfus Med Rev. 2020;34:29-33. 
Images adapted from Shinshu University. Available from: www.shinshu-u.ac.jp/english/topics/research/shinshu_university_a_1.html. 



CAR T-cell Therapy

Klebanoff et al., Nature Rev. Clin. Oncol 2014

In ALL and lymphoma, patient’s T-cells are collected and engineered to target CD19

In myeloma, CAR T-cells target myeloma-specific antigens, e.g. BCMA

BCMA
BCMA

BCMA

multiple myeloma
Lymphodepleting
chemotherapy



Idecabtagene-Vicleucel
(ide-cel): Approved March 
2021

• Autologous CAR T-cell
• Anti-BCMA scFv
• 4-1BB costimulatory domain
• CD3z intracellular signaling 

domain 

JNJ-4528 CAR

VHHVHH

Binding domains

CD3z

4-1BB

Ciltacabtagene Autoleucel
(JNJ-4528): Approved Feb 
2022
• Autologous CAR T-cell
• Two BCMA-targeting sites 

(increased avidity)
• 4-1BB signaling domain
• CD3z intracellular signaling domain

**FDA Label:
• Four Prior Lines of Therapy
• Previously treated with IMID, PI and anti-CD38 

monoclonal antibody



Ide-cel vs. Cilta-cel
Cilta-Cel Ide-Cel

SAFETY
CRS (all; grade 3 or 4) 95% (5%) 84% (5%)

Median Onset CRS 7 days 1 day
ICANS (all, gr 3 or 4) 17% (2%) 18% (3%)

Infections (all, gr 3 or 4) 58% (20%) 69% (22%)

Grade 3 or 4 neutropenia > 1 
mo

10% 41%

Grade 3 or 4 
thrombocytopenia > 1 mo

25% 48%

Delayed neurotoxicity (all, 
gr 3 or 4)

12% (9%) None

EFFICACY
ORR: CR rate 98%; 82.5% 73%; 33%
MRD negativity 92% (evaluable) 26%

PFS NR; 24 mo 60.5% Median 8.8 months

OS NR; 24 mo: 74% Median 19 mo



Administration kinetics and manufacturing failure

FDA Approved 
CAR-T cell 
product 

Reference 
Publication 

Number 
enrolled 

Median interval 
between 
apheresis and 
CAR-T infusion 

Manufacturing 
failure rate 

Feasibility (% of 
enrolled 
patients 
receiving CAR-
T product) 

Ide-cel
(MM) 

Munshi
NEJM 2021 

N= 140 15 days 1% 92% 

Cilta-cel
(MM) 

Berdeja
Lancet 2021 

N=113 29 days 0% 86% 

Dhakal B B J Haem 2021



• Most commonly used first line regimen RVD +/- ASCT, with increasing use of 
quadruplets with the addition of daratumumab

• Patients frequently on multiagent maintenance therapy with lenalidomide +/- a 
proteasome inhibitor +/- daratumumab depending on risk of disease

• Increasing numbers of patients are refractory to CD38 monoclonal antibodies 
earlier in the disease course

• Thus, a patient may become triple class refractory as early as second line and 
frequently in 3rd line

• This would be ideal time for referral so subsequent salvage therapy can be planned 
in anticipation of CAR T-cell therapy 

• Supply constraints with CAR T-cell therapy ongoing and demand is likely to exceed 
supply for the foreseeable future

• Other BCMA-directed therapy with bispecific antibodies and antibody-drug 
conjugates and optimal sequence remains an open question

Practical Real-World Considerations 



PFS of CAR T-cells in multiple myeloma 
compared with diffuse large B-cell lymphoma

Axicabtagene ciloleucel (ZUMA-1)

Tisagenlecleucel (JULIET)

Idecabtagene vicleucel (KarMMa)

Room for improvement with CAR T….
Different biology of myeloma v. lymphoma….

Lisocabtagene maraleucel (TRANSCEND NHL 001)

2-year PFS: 60.5% (95% CI, 48.5–70.4)
Median PFS: Not reached (95% CI, 22.8 months–NE)

2-year PFS: 71.0% (95% CI, 57.6–80.9)
Median PFS: Not reached (95% CI, 25.2–NE)
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Cilta-cel (CARTITUDE)



Early Phase Trials:

• KarMMa 3: 2-4 lines of treatment
• KarMMa 2: early relapse
• KarMMa 4: High risk

• CARTITUDE 2: early relapse
• CARTITUDE 4: 1-3 lines of treatment
• CARTITUDE 5: Upfront NT patients
• CARTITUDE 6: Upfront TE

Combination Trials:
• KarMMa 7



CR, complete response; CRS, cytokine release syndrome; Cy, cytarabine; Flu, fludarabine; ORR, overall response rate; 
PD, pharmacodynamics; PK, pharmacokinetics; PR, partial response; sCR, stringent CR; VGPR, very good partial response

Cohort A

Cohort B

Hillengass J et al. EHA 2022;abstract P959 (poster presentation)
Agha M et al. EHA 2022;abstract S185 (oral presentation)

Using CAR T-cell therapy at earlier lines of 
therapy: CARTITUDE-2



Cytokine Release Syndrome
• Triggered by: Activation of T-cells à release cytokines/ 

chemokines (esp. IL-6, IFN-gamma)
• Onset: typically within first week
• Risk factors: Bulky disease, 

comorbidities, sepsis
• Suspect if: 1+ of the following
– Fever
– Hypotension < 90 mm Hg
– Hypoxia < 90%
– Evidence of organ toxicity

Neelapu et al. Nat Rev Clin Oncol 2018
Morris et al. Nat Rev Immunology 2021



CRS Grading and Management
CRS Grade 1 CRS Grade 2 CRS Grade 3 CRS Grade 4

Fever Temperature >38oC

With either:

Hypotension None Not requiring vasopressors Requiring one 
vasopressor (w/ or w/o 
vasopressin)

Requiring multiple 
vasopressors (excluding 

vasopressin)

and/or:

Hypoxia None O2 NC (<6 L/min) or blow-by High-flow NC (>6 L/min), 
facemask, non-
rebreather, or venturi 
mask 

CPAP, BiPAP, intubation

MANAGEMENT

- Antipyretics
- Infectious w/u
- Antibiotics
*<24 hrs: Consider 
tocilizumab if not 
responsive to 
antipyretics

- IV Fluids
- Tocilizumab q8hr up to 

2-3 doses
- If early onset or no 

response to toci:
Dexamethasone 10 mg IV

- ICU monitoring
- Tocilizumab
- Dexamethasone 

10 mg q8-12 hrs until 
< grade 1

- ICU management
- Tocilizumab
- Dexamethasone 20 mg IV 

q6 hrs
- If no improvement after 24 

hours: Methylpred 1g/d 
and/or anakinra

Lee et al., BBMT 2019



Immune effector cell-associated neurotoxicity 
syndrome: ICANS

• Triggered by: Passive diffusion of cytokines into the brain, trafficking of 
CAR T-cells into CNS, monocyte recruitment and macrophage activation
• Onset: Biphasic (early or after CRS resolved)
• Suspect if:

– Diminished attention
– Language disturbance
– Impaired handwriting
– Confusion, disorientation
– Agitation
– Aphasia, somnolence
– Tremors, seizures
– Motor weakness, 

incontinence
Neelapu et al. Nat Rev Clin Oncol 2018
Morris et al. Nat Rev Immunology 2021



ICANS Grading and Management

104

Grade 1 Grade 2 Grade 3 Grade 4
ICE Score 7-9 3-6 0-2 0 (unarousable or unable to 

perform)

Depressed level of 
consciousness

Awakens 
spontaneously

Awakens to voice Awakens only to 
tactile stimulus

Unarousable or requires 
repetitive tactile stimuli to 
arouse; stupor or coma

Seizure N/A N/A Prolonged seizure / status 
epilepticus 

Motor findings N/A N/A Paralysis

Raised ICP/ cerebral 
edema 

N/A N/A Focal/local edema 
on imaging

Diffuse edema on imaging; 
posturing; CN6 palsy; 
papilledema; Cushing’s triad

MANAGEMENT - Head CT
- MRI? LP? EEG? 
- Dex if high-risk

G1 +
- Dex 10 mg q8-12 
hours until grade <
1, then taper

G2 + 
- Dex 10-20 mg IV 

q6-12 hrs until 
grade < 1

- Cerebral edema 
management

- Antiepileptics

G3 + 
- Dex 20 mg q6hrs until grade 

<1
- Methlpred 1g/d if no 

improvement
- Anakinra? Siltuximab? IT 

chemo?

Lee et al., BBMT 2019



Other CAR-T toxicities
• Cytopenias

– Supportive care
• Macrophage activation-like syndrome

– Measure ferritin, IL-2R, NK cell 
activation, coags

– Anakinra
• Immunosuppression

– IVIg
– Antimicrobial prophylaxis
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B-cell maturation antigen (BCMA) is a prominent tumor- 
associated target for chimeric antigen receptor (CAR)-T cell 
therapy in multiple myeloma (MM). Here, we describe the case 
of a patient with MM who was enrolled in the CARTITUDE-1 
trial (NCT03548207) and who developed a progressive move-
ment disorder with features of parkinsonism approximately 
3 months after ciltacabtagene autoleucel BCMA-targeted 
CAR-T cell infusion, associated with CAR-T cell persistence 
in the blood and cerebrospinal fluid, and basal ganglia lym-
phocytic infiltration. We show BCMA expression on neurons 
and astrocytes in the patient’s basal ganglia. Public transcrip-
tomic datasets further confirm BCMA RNA expression in the 
caudate of normal human brains, suggesting that this might 
be an on-target effect of anti-BCMA therapy. Given reports 
of three patients with grade 3 or higher parkinsonism on the 
phase 2 ciltacabtagene autoleucel trial and of grade 3 par-
kinsonism in the idecabtagene vicleucel package insert, our 
findings support close neurological monitoring of patients on 
BCMA-targeted T cell therapies.

MM is a plasma cell disorder that accounts for ~10% of hemato-
logic malignancies1. MM is considered incurable and is character-
ized by multiple relapses of increasingly refractory disease. Immune 
therapies (including bispecific antibodies and CAR-T cells) have 
emerged in clinical trials with promising efficacy in MM2–4. BCMA 
(also referred to as TNFRSF17 or CD269) has attracted interest as 
a tumor-associated target in MM. BCMA is expressed on mature B 
lymphocytes (for example, plasma cells)5–7, and its overexpression 
and activation are associated with MM progression8. The ligands 
for BCMA, APRIL and BAFF, are present in the bone marrow and 
induce differentiation, growth and long-term survival of plasma 

cells9,10. Two BCMA-targeted CAR-T cells have demonstrated effi-
cacy in phase 2 clinical trials in MM, with overall response rates 
ranging from 73% (idecabtagene vicleucel (ide-cel)) to 97% (cilt-
acabtagene autoleucel (cilta-cel))3,11–13.

Cytokine release syndrome (CRS) is a form of systemic 
inflammatory response syndrome characterized by the eleva-
tion of pro-inflammatory cytokines and has been reported in 
BCMA-targeted CAR-T cell trials. Severity ranges from a mild reac-
tion with flu-like symptoms to a life-threatening cytokine storm and 
fulminant hemophagocytic lymphohistiocytosis. The exact timing 
and duration of CRS in BCMA-targeted CAR-T therapy are vari-
able, but most cases present early (within 2 weeks of CAR-T infu-
sion) and are of low-grade severity, manageable with supportive 
care, steroids, tocilizumab, anakinra and other cytokine inhibitors.

Neurotoxicity has been described in BCMA-targeted CAR-T 
therapy, typically as transient encephalopathy (immune effector 
cell-associated neurotoxicity syndrome (ICANS))14,15. Reported 
symptoms include headache, confusion, hallucinations, dysphasia, 
ataxia, apraxia, tremor and seizures. In a meta-analysis of clini-
cal trials of BCMA-targeted CAR-T, the incidence of neurotoxic-
ity (grade ≥3) was 18%16. ICANS usually presents concurrently or 
shortly after CRS, and management coincides with CRS interven-
tions, including cytokine inhibitors and corticosteroids. Of note, as 
reported here, the patient displayed delayed neurotoxicity outside 
the CRS window.

The patient, a 58-year-old male, was diagnosed with smolder-
ing MM in 2004, which progressed to active myeloma in 2015. He 
presented with relapsed/refractory disease after six previous lines 
of therapy. The patient was refractory to multiple drugs, including 
daratumumab, lenalidomide, pomalidomide and carfilzomib, and 

Neurocognitive and hypokinetic movement 
disorder with features of parkinsonism after 
BCMA-targeting CAR-T cell therapy
Oliver Van Oekelen! !1,2,17, Adolfo Aleman! !1,2,17, Bhaskar Upadhyaya2,3,4, Sandra Schnakenberg5,6, 
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region of the basal ganglia (Fig. 2e). BCMA staining was performed 
(Methods), and we found BCMA expression on a subset of neurons 
and astrocytes in the caudate nucleus as well as on a layer of neurons 
in the adjacent frontal cortex (Fig. 2f and Extended Data Fig. 10).

The value of BCMA as a tumor-associated target in MM depends 
on the selective expression on (malignant) plasma cells. Even though 
BCMA expression has been extensively characterized on hematopoi-
etic lineages, studies on other tissues are limited6,7,19. We found that 
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Fig. 2 | BCMA is expressed in the caudate nucleus of healthy donors and postmortem in the patient after CAR-T cell therapy. a, FDG-PET/CT shows 
decreased uptake in the caudate nucleus after development of neurotoxicity (POST, right, day 134 after CAR-T infusion), compared to previous imaging 
before development of neurotoxicity symptoms (PRE, left, day 77 after CAR-T infusion). Prior FDG-PET/CT imaging (before CAR-T infusion) was similar to 
the pre-neurotoxicity scan. The scatter plot on the right illustrates the normalized z-score of different regions of the brain before and after CAR-T infusion. 
The caudate is highlighted. The normalized score is calculated using MIMneuro, comparing the image with a library of 43 FDG neurologic controls 
(41–80 years old). b, Visual representation of the expression of DRD1 and TNFRSF17 (BCMA) in a single patient from the Allen Brain Atlas. Expression of 
both genes (left, red = high) overlaps with the caudate nucleus region shown in three dimensions (right, purple). Image credit: Allen Institute for Brain 
Science (2010). c, H&E staining of the caudate nucleus subependymal region (×10 magnification; scale bar, 200!µm). d, GFAP immunohistochemistry of 
the caudate nucleus subependymal region (×10 magnification; scale bar, 200!µm). e, CD3 immunohistochemistry of the caudate nucleus subependymal 
region (×10 magnification; scale bar, 200!µm). f, BCMA immunohistochemistry of the caudate nucleus subependymal region (×10 magnification; scale 
bar, 200!µm; inset, ×40 magnification showing a neuron staining positively). c–f, Images shown are representative slides from the caudate nucleus from 
the patient described in this case report (n!=!1). For each stain, at least three slides were available showing similar results.
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What’s next?



The First Allogeneic anti-BCMA CAR T Study for R/R 
Multiple Myeloma
• BCMA cell therapy has demonstrated unprecedented efficacy, but is not 

readily available to all patients

• Allogeneic chimeric antigen receptor (CAR) T cell therapy has the 
potential for all eligible patients to receive therapy on demand and 
supports re-dosing

• ALLO-715 (anti-BCMA) is an allogeneic CAR T cell product utilizing 
TALEN®* gene editing specifically designed to  

– Disrupt TCRα constant gene – to reduce the risk graft-versus-host 
disease (GvHD)

– Edit CD52 gene – permits use of ALLO-647 (a humanized anti-CD52 
mAb) to selectively deplete host T cells while protecting donor cells

1. TALEN-mediated CD52 KO allows selective lymphodepletion with ALLO-647
2. TALEN-mediated TRAC KO eliminates TCRα expression to minimize risk of GvHD*TALEN® gene editing is a technology pioneered and controlled by Cellectis.
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Cilta-cel: Durable Responses After Loss of Cilta-cel
Persistence in the Periphery

Zudaire et al. ASH 2019. Abstract 928.

§ 27/29 patients are progression-free 
at median 6-mo follow-up

Abstract #3832 
Phase I study of CART-ddBCMA: a CART-Therapy Utilizing a Novel 
Synthetic Binding Domain for the Treatment of Subjects with 
Relapsed or Refractory Multiple Myeloma
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Background
• CART-ddBCMA is an autologous CAR-T containing a novel computationally designed synthetic protein1

binding domain (non-scFv) engineered to reduce the risk of  immunogenicity and is highly stable

• Phase 1 first-in-human trial is in progress, enrolling patients with relapsed and refractory myeloma

⎼ Prior IMiD, PI, and CD38-targeted therapy

⎼ Received ≥3 prior therapies or triple refractory

⎼ 2 Dose Levels were evaluated, 6 subjects enrolled in each. 

⎼DL1 = 100 x 106 CAR+ cells;  DL2 = 300 x 106 CAR+ cells

⎼ An expansion cohort is being enrolled in DL1

1Qin, Haiying, et al. “Chimeric antigen receptors 
incorporating D domains targeting CD123 direct 
potent mono- and bi-specific 
antitumor activity of T cells.” Molecular Therapy 27.7 
(2019): 1262-1274

2

CART-ddBCMA
cell infusion, Day 

0

Response and
Safety Assessments

Long term
Safety 

Follow-up

Consent, 
screening, 
enrollment

Cell processing &
release

Bridging Therapy

LD Chemo
Cy (300 mg/m2), Flu (30 mg/m2)

Day -5, -4, -3

Apheresis

ASH 2021 Annual Meeting, December 2021, Abstract # 3832

Autologous drug products successfully and 
consistently manufactured for all subjects

• VCN median 2.33 (1.33–3.55)

• CAR expression median 74% (61–87%)

CAR-T containing a novel computationally designed synthetic 
protein binding domain (non-scFv) engineered to increase 

stability and decrease immunogenicity



Fully Human BCMA CAR T cells in Combination with a Gamma 
Secretase Inhibitor to Increase BCMA Expression in R/R 

Multiple Myeloma

Cowan et al ASH 2021. Cowan et al, ASH 2021

Cyclophosphamide 300 mg/m2 x 3 days



GSI in BCMA CAR T cells

Cowan et al, ASH 2021

Depth and Duration of Response
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• Needs to be studied in prior BCMA therapy
• Concern for increased neurotoxicity

Gamma Secretase Inhibition Increases BCMA 
Surface Density



Phase I First-in-Class Trial of MCARH109, a G Protein Coupled 
Receptor Class C Group 5 Member D (GPRC5D) Targeted CAR T 
Cell Therapy in Relapsed or Refractory Multiple Myeloma

Study Design

Key eligibility criteria:
- 3 or more lines of therapy; Prior PI, IMiD, CD38 antibody-based therapy
- Prior BCMA and CART allowed; Non-secretory myeloma allowed
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GPRC5D Targeted CAR T Cell Therapy in RR Multiple Myeloma
Clinical Response (N=16)

Response 25 X106 CAR+ T 
cells (n=3)

50 X106 CAR+ T 
cells (n=3)

150 X106 CAR+ T 
cells (n=5)

450 X106 CAR+ T 
cells (n=5)

Total
(N=16)

PR or better, n (%) 1 (33) 3 (100) 2 (40) 5 (100) 11 (69)

VGPR or better, n (%) 1 (33) 2 (67) 0 (0) 4 (80) 7 (44)

CR or better (%) 0 (0) 1 (33) 0 (0) 3 (60) 4 (25)

MRD negativity, n (%) 2 (67) 2 (67) 2 (40) 2 (50) 8 (50)

Response Prior BCMA therapy
(n=10)

Prior CAR T therapy
(n=8)

Partial Response or better, n (%) 8 (80) 6 (75)

Complete Response or better 3 (30) 3 (38)

BM MRD negativity*, n (%) 5 (50) 2 (25)



Opportunities for combination treatment: biological rationale

IMiD effect on T cells

⬆ T cell proliferation 
IL2 production 
Th1-type cytokines (IFN-g)
Costimulation (CD28)

⬇ Th2-type cytokines (IL4)
Immunosuppressive cytokines (IL10)
FOXP3 expression

• Lenalidomide enhances CAR T Cell 
function in MM preclinical models

Anti-CD38 mAbs:
- Induction of T cell expansion 
- Depletion of CD38+ T regulatory cells 
- Depletion of CD38+ MDSCs
- Depletion of CD38+ B regulatory cells

Anti-SLAMF7 mAbs:
- CD8+ T cells express SLAMF7
- Synergize with anti-PD1 mAbs in 
activating T cells

Checkpoint Axis:

- PD1 engagement on activated 
T cells induces a functionally 
exhausted state

- Anti-PD-1 mAbs augment CAR 
T cell activity in preclinical
models



Future of CAR T cells and/or BiTES in Multiple 
Myeloma

Kitsada Wudhikarn,Sham Mailankody,Eric L. Smith, Future of CAR T cells in 
multiple myeloma, Hematology Am Soc Hematol Educ Program, 2020, Figure 1.

Copyright © 2021 American Society of Hematology 
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Current Understanding and Future Directions

• CAR T cells are an effective strategy in RR MM
• BCMA is a validated target
• Future will be to define how to combine/sequence with other 

immunotherapies
• Bring upfront
• Next generation approaches will focus on improving efficacy 

and DOR



Module 4: Bispecific Antibodies in the Treatment of 
MM — Dr Berdeja



Case Presentation: 70-year-old man with t(4;14) NDMM who 
initiates RVd, which is put on hold to treat severe depression

Dr Warren Brenner (Boca Raton, Florida)



Case Presentation: 76-year-old woman with multiregimen-
refractory del(17p) MM who is considered for BCMA-directed 
therapy

Dr Spencer Bachow (Boca Raton, Florida)



CONFIDENTIAL – Contains proprietary information.
Not intended for external distribution.

Bispecific Antibodies in the Treatment 
of Multiple Myeloma

Jesús G. Berdeja, M.D.
Director of Myeloma Research
Sarah Cannon Research Institute
Nashville, TN, USA



Bispecific antibodies: Many platforms, many targets

FcR
H
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Adapted from: 
Lejeune. Front. Immunol. 11:762, 2020.  Wudhikarn. Hematology Am Soc Hematol Educ Program. 2020;2020:272.

BiTE
Bispecific T-cell Engager

DART
Dual Affinity Re-Targeting BAT

BsAb Armed Activated T-Cell

Xmab CrossMAb DuoBody TriFAb
Trifunctional Antibody 



T cell redirecting bispecific antibodies

Shah N, et al. Leukemia. 2020;34:985-1005

(BCMAxCD3)



Teclistamab
MajesTEC-1: Study Design
• Phase 1/2, dose escalation study to evaluate teclistamab in patients with RRMM 
• ≥3 prior lines of therapy
• No prior BCMA-targeted therapy

Primary endpoints: Phase 1 - safety and determine RP2D.  Phase 2 - ORR
Key secondary endpoints: DOR, ≥VGPR, ≥ CR, sCR, TTR, MRD status, PFS, OS, safety, 
pharmacokinetics, immunogenicity, PRO

1
2

Dosing Overview

Premedication
• Limited to step-up and first full 

dose
• No steroid requirement after 1st

full dose
• Step-up doses 0.06 and 0.3 mg/kg 

within 1 wk of 1st full dose
• Initial Q2wk IV dose changed to IV 

or SC Qwk

Teclistimab Dosing

IV Dosing
• 0.3-720 mcg/kg 

SC Dosing

• 80-3000mcg/kg

Moreau et al. NEJM 2022, 387(6):495-505.

RP2D 1500 mcg/kg SC qWk



MajesTEC-1: Patient Baseline Characteristics 

1
2

Characteristic Safety Analysis 
N=165

Age (years), median (range)

Age ≥75 years, n (%)

Male, n (%)

Race, n (%)

White

African-American/Black

Othera

Bone marrow plasma cells ≥60%b, n (%)

Extramedullary plasmacytomas ≥1c, n (%)

High-risk cytogeneticsd, n (%)

ISS stagee, n (%)

I

II

III

Characteristic Safety Analysis 
N=165

Baseline renal function, n (%)

<60 mL/min/1.73m2

≥60 mL/min/1.73m2

Time since diagnosis (years), median (range)

Prior lines of therapy, median (range)

Prior stem cell transplantation, n (%)

Exposure status, n (%)

Triple-class exposedf

Penta-drug exposedg

Selinexor

Refractory status, n (%)

Triple-class refractoryf

Penta-drug refractoryg

Refractory to last line of therapy

Moreau et al. NEJM 2022, 387(6):495-505.
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MajesTEC-1: Response

oAt a median follow-up of 14.1 months:
§ ORR was 63.0% (95% CI: 55.2–70.4) 
§ ≥ VGPR 58.8%

oMedian time to first response: 1.2 months
oMRD negativity rateb

§ 26.7% at a threshold of 10-5

§ 46% for patients who achieved ≥CR

1
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Moreau et al. NEJM 2022, 387(6):495-505.



MajesTEC-1: Durability of Response

Moreau et al. NEJM 2022, 387(6):495-505.

Median DOR 18.4 mos – Median PFS 11.3 mos – Median OS 18.3 mos



MajesTEC-1: Overall Safety Profile

1
2

o 2 patients discontinued due to AEs (G3 adenoviral pneumonia 
and G4 PML) 

o Infections occurred in 126 (76%) (grade 3/4: 45%) 

o 19 deaths due to AEs (5 felt to be related to teclistimab)

§ COVID-19(2); Pneumonia (1), Hepatic failure (1); PML (1)

o CRS occurred in 72%
§ All CRS events were grade 1/2, except for 1 transient-grade 

3 CRS event that fully resolved
§ Median time to onset of CRS 2 days
§ 97% of events were confined to step-up and cycle 1

o Neurotoxicity was seen in 14%
§ Most were headaches 8.5%
§ ICANS was seen in 3.0%

Safety Analysis Set
N=165

AEs ≥20%, n (%) Any Grade Grade 3/4

Hematologic

Neutropenia 117 (71) 106 (64)

Anemia 86 (52) 51 (37)

Thrombocytopenia 66 (40) 35 (21)

Lymphopenia 57 (35) 54 (33)

Nonhematologic

CRS 119 (72) 1 (0.6)

Diarrhea 47 (29) 6 (4)

Fatigue 46 (28) 4 (2)

Nausea 45 (27) 1 (0.6)

Injection site erythema 43 (26) 0 (0)

Headache 39 (24) 1 (0.6)

Moreau et al. NEJM 2022, 387(6):495-505.



First FDA-Approved BCMA-Targeted Bispecific Ab

Indication

Teclistamab

§Adults with R/R multiple myeloma after ≥4 prior 
lines of therapy, including an immunomodulatory 
agent, a proteasome inhibitor, and an anti-CD38 
monoclonal Ab

Teclistamab PI.



Teclistamab1,2,3 Linvoseltamab4 ABBV-3835 elranatamab6 Alnuctamab8

Construct
Study

DuoBody
MajesTEC-1

Veloci-Bi Fc
Phase 1

Triple chain: 2 BCMA
Phase 1

DuoBody
Magnetissm-3

2+1 CrossMab
Phase I

Dose/Sched IV/SC q1-2wk (Step up)
RP2D 1500mcg/kg SC qwk

3-800mg IV (split W1,2)
qwk, q2 wks wk16+

0.25-120-mg (no step up)
IV Q3wks

RP2D 40mg & 60mg IV 
q3wks

76mg SC QWk
(2 step up 12mg and 32mg)

0.005-10mg IV qwk (Step up)
10mg-60mg SC Q1wk C1-3, 

Q2wx C4-6,Q4wk C6+

Population
165 (Ph1 40, Ph2 125)

Median 5 LOT
78% triple refractory

167
Median 6 LOT

90% triple refractory

66*
Median 5 LOT

82% triple refractory

123
Median 5 LOT

97% triple refractory
32% EMD

47*
Median 4 LOT

62% triple refractory

Safety 
All Grade (Gr 3+)

CRS 72%(0.6%)
Neurotox 14%
ICANS 3%(0)

Infections 76%(45%)

CRS 48%(0.6%)
ICANS 4%(0)
Infections ?

CRS 72%(2%)
ICANS <1%

Infections 43%(22%)

CRS 56%(0)
ICANS 3%(0)

Infections 62%(32%)
PN 17%

CRS 53%(0)
ICANS 1 pt, gr 1

Infections ?

Response 
ORR(VGPR+)

63% (59%) 75%  @200-800mg 63%(47%) @40-60mg 61% 51% [77% @ ≥30mg dose]

Durability
DOR 18.4 mos
PFS 11.3 mos
OS 18.3 mos

Misc Cohort A results
Excluded prior BCMA
Cohort C Prior BCMA3

ORR(VGPR+) 52.5%(47.5%)

Formerly REGN5458
RP2D 200mg 

Formerly TNB-383B
*Dose levels 40/60 only

- 7Magnetissm-1 K-M 
estimate DOR 17.1m

*SC only
- Dose expansion 10mg & 

30mg SC

BCMA:CD3 BISPECIFICS IN MULTIPLE MYELOMA

1Moreau et al. NEJM 2022, 387(6):495-505. 2Nooka et al. ASCO 2022, Abs 8007. 3Touzeau et al. ASCO 2022, Abs 8013.  
4Bumma et al. ASH 2022, Abs 4555.  5Voorhees et al. ASH 2022, Abs 1919.  6Bahlis et al. ASH 2022, Abs 159.
7Raje et al. ASH 2022, Abs 158.  8Wong et al. ASH 2022, Abs 162.



• MajesTEC-1: 40 pts enrolled in 
cohort C, all prior BCMA
o 29(72.5%) prior ADC
o 15(37.5%) prior BCMA CART

• ORR(>VGPR) 
o All – 52.5%(47.5%)
o ADC-exposed 55.2%(48.3%)
o CART 53.3%(46.7%)

• Med DOR NR
• Safety profile no different than 

entire population

BCMA Bispecific Ab after prior BCMA Treatments

• MagnetisMM-1: 55 total pts 
enrolled
o 13(24%) prior BCMA

§ 8 prior BCMA-ADC
§ 9 prior CAR-T

• ORR(>VGPR) 
o All – 64%(58.2%)
o Prior BCMA - 54%(46%)
o Not broken down by type of prior BCMA

Teclistamab Elranatamab

Touzeau et al.  ASCO 2022, Abs 8013 Jakubowiak et al.  ASCO 2022, Abs 8014



FcRH5 – Fc Receptor-homolog 5

• Expressed exclusively in B cell lineage

• Near ubiquitous expression on MM cells

Non-BCMA Targets

GPRC5D: G Protein-Coupled Receptor Class C Group 5 Member D
• Orphan G protein-coupled receptor of unknown function

• Limited expression, primarily in plasma cells, skin and salivary glands

• Highly expressed in MM cells

Li et al. Cancer Cell 2017;31:383–95. Sumiyoshi et al. EHA 2021. Smith Sci Transl Med  2019;11(485). 
Pillarisetti Blood 135(15):1232. Atamaniuk Eur J Clin Invest 42(9):953. Bacac Clin Cancer Res 2018;24:4785-97.

Cevostamab



Cevostamab1 Talquetamab2 RG62343

Target
Study FcRH5:CD3 GPRC5D:CD3

MonumenTAL-1 GPRC5D:CD3

Dose/Sched 0.15-198mg (Step up)
IV q3wk x 17cycles

405mcg/kg SC qwk (step up)*
800mcg/kg SC q2wkw (step up)

6-10000 mcg IV q2w (Step up)
30-7200mcg SC q2wks

Population

161 (*60)
Med LOT 6

85% triple refractory
33.5% prior BCMA

288 (143 + 145)
Med LOT 5

74% triple refractory
27% and 16% prior BCMA

51 IV, 54 SC
Med LOT 5,4

63%, 73% triple refractory
20%, 21% prior BCMA

Safety
All grade (Grade 3+)

CRS 81% (1%)
ICANS 14%(1%)

Infections 45%(~20%)

CRS 79%(2%), 72%(1%)
ICANS NR

Infections 57%(19%), 50%(13%)

CRS 82%(2%), 79%(2%)
ICANS 9%(2%)

Infections 57% (20%), 37%(24%)

Response
ORR (VGPR+)

57% (33%) @ 132-198mg*
63% prior BCMA

73%(58%)*
Prior BCMA NR

71%(57%), 60%(40%)
56% prior BCMA

Misc

Treatment stops after 1 yr

• Lesokhin. Poster 1924, 
Saturday

• Trudel. Oral Abs 567 
preemptive tocilizumab

*Response for 400 q wk dosing,
800 q 2wks at ASH
- On target toxicity:
Dysgeusia 48%, 46%
Skin-related 56%,58%
Nails 52%/43%

On target toxicity:
GI/tongue 71%,74%

Skin 72%, 81%
Nails 17%, 22%

1Trudel et al. ASH 2021, Abs 157. 2Chari et al. ASH 2022, Abs 157. 3Carlo-Stella et al. ASH 2022, Abs 161.

Non-BCMA Bispecifics in Multiple Myeloma



Bispecifics combinations
MajesTEC-21 MagnetisMM-52 TRIMM-23

Bispecific teclistamab elranatamab talquetamab

Treatment Tec 0.72 or 1.5mg/kg qwk
+ Dara + Len 25mg Elra qwk x 6 cycles then q 2 wks + Dara Talc 405 SC q1wk and 800 SC q2wk + 

Dara

Eligibility 1-3 LOT, inc PI/IMiD ≥ 3 LOT, inc PI/IMiD ≥ 3 LOT or double refractory PI/IMiD; 
prior anti-CD38 allowed

Population 32 28 29

# Prior Tx 2 (31% prior anti-CD38) 5 (18% triple refractory) 6 (79% prior anti-CD38)

ORR 90% (29 evaluable pts) Will be presented 80%

≥VGPR immature Will be presented 67%

CRS All Grades 
(Grade 3/4)

81%(0)
-med TT onset 2 days

50%(0)
-med TT onset 2 days

55%(0%)
-med TT onset 12-24h

Other Tox ICANS 0
Neutropenia 75%(69%)
Infections* 75%(28%)

ICANS 0
Neutropenia 29% (28%)

Neutropenia 41%(31%)
Dysgeusia 48%

Notes *URI, pneumonia, COVID
Phase 3 MajesTEC-7 planned

Part 2: Ph3 randomized - elra mono, 
elra+dara or elra+dara+pom

-55% prior BCMA Rx

1Searle et al. ASH 2022, Abs 160. 2Grosicki et al. ASH 2022, Abs 1921. 3Chari et al. ASH 2021, Abs 161.



• Teclistamab
o MajesTEC-4 (Zamagni. Poster 3242, Sun Dec 11)

§ Phase 3 Tec/Len v Len as maintenance post ASCT
o MajesTEC-7: (Krishnan. Poster 4558, Mon Dec 12)

§ Phase 3 Tec/Dara/Len vs DRd in NDTIE pts

• Elranatamab
o MagnetisMM-4: (Landgren. Poster 4567, Mon Dec 12)

§ Phase 1b multicohort study, currently 2 cohorts
§ Cohorts: Elranatamab +nirogacestat or 

Elranatamab+Len/dex

• Abbv-383
o Combination (Rodriguez. Poster 3257. Sun, Dec 11)

§ Phase Ib multicohort study, currently 4 planned
§ Cohorts: Abbv-383 + pom/dex or len/dex or dara/dex or 

nirogacestat

Sampling of Future Directions – TIP @ ASH 2022
• Linvoseltamab (REGN5458)

o Phase Ib multcohort study, currently 4 planned 
(Rodriguez Otero. Poster 1936. Sat, Dec 10)
§ Cohorts: Linvo+Dara; Linvo+Carfilz; Linvo+Len; 

Linvo+Btz

o Phase II study of linvoseltamab monotherapy or as 
induction/consolidation with ASCT (Ferreri. Poster 
4551. Mon, Dec 12)
§ Patient population: NDMM both transplant eligible and 

ineligible

• Talquetamab
o MonumenTAL-3 (Cohen. Poster 1925, Sat, Dec 10)

§ Phase 3, 3 arm study of Talq+Dara vs talq+Dara+Pom
vs DaraPomDex

§ Patient Population: RRMM ≥1 prior LOT, including PI 
and IMiD



o Several BCMA:CD3 bispecifics showing impressive, durable responses

§ Teclistamab is the first to be FDA-approved

o New targets beyond BCMA
§ GPRC5D and FcRH5

o Safety profile appears similar across all studies

§ Nearly all CRS events were grade 1–2 and generally confined to first step-up and 
full doses

§ Infections are a concern and need to be monitored closely, consider prophylaxis
o Combination studies ongoing
o Unlike autologous CAR T, these are off-the-shelf

Take Home Message



Module 5: Other Investigational Novel Agents for MM 
— Dr Lonial



Case Presentation: 84-year-old woman with CHF and 
t(4;14), t(11;14); t(14;16) MM who receives dose-reduced RVd
and develops chalazion eye toxicity

Dr Jennifer Dallas (Charlotte, North Carolina)



Other investigational Agents

Sagar Lonial, MD
Professor and Chair

Department of Hematology and Medical Oncology
Anne and Bernard Gray Professor in Cancer

Chief Medical Officer, Winship Cancer Institute
Emory University School of Medicine
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t(11;14) Myeloma
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TRANSLOCATION (11;14) MYELOMA

§ Approximately 15% of myeloma
§ Characteristic lymphoplasmacytoid morphology
§ Most common abnormality in primary plasma cell leukemia
§ Prevalent in AL amyloidosis
§ More likely light chain myeloma
§ More common in rare variants: IgM; IgD; non secretory
§ Expression of CD20 more common



Emory experience in pts with t(11;14)



Outcomes of t(11;14) myeloma patients treated 
with modern therapy are decreased 
compared to standard risk patients
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TARGETING BCL2 IS EFFECTIVE IN PATIENTS WITH t(11;14) MYELOMA

Kumar et al., Blood , 2018

Kaufman et al., Am. J. Hematol., 2021

Jonathan Kaufman
Shaji Kumar



BELLINI Final Survival Analysis: Study Design

Slide credit: clinicaloptions.com

§ Double-blind, randomized 2:1, placebo-controlled phase III trial

§ Primary endpoint: PFS (per IRC)

§ Key secondary endpoints: ORR, ≥VGPR, OS, QoL/PRO parameters (PFS was 
investigator-assessed in final OS analysis)

Patients with R/R MM after 
1-3 prior lines of therapy; 

not refractory to PI therapy
(N = 291)

Venetoclax 800 mg QD +
Bortezomib 1.3 mg/m2 + Dexamethasone 20 mg

(n = 194) 

Placebo +
Bortezomib 1.3 mg/m2 + Dexamethasone 20 mg

(n = 97) 

PD

Cycles 1-8: 21-day cycles with bortezomib on Days 1, 4, 8, 11 and dexamethasone on 
Days 1, 2, 4, 5, 8, 9, 11, 12; cycles 9+: 35-day cycles, bortezomib on Days 1, 8, 15, 22 
and dexamethasone on Days 1, 2, 8, 9, 15, 16, 22, 23

Stratification by bortezomib sensitive vs naive 
and prior lines of therapy (1 vs 2-3)

Kumar. ASH 2021. Abstr 84.

http://www.clinicaloptions.com/


BELLINI Final Survival Analysis: PFS, OS in All Patients

Slide credit: clinicaloptions.comKumar. ASH 2021. Abstr 84. Reproduced with permission.

Investigator-Assessed PFS in All Patients OS in All Patients
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BELLINI Final Survival Analysis: PFS, OS in t(11;14) 
Subgroup

Slide credit: clinicaloptions.comKumar. ASH 2021. Abstr 84. Reproduced with permission.

Investigator-Assessed PFS in Patients 
With t(11;14)

OS in Patients With t(11;14)

PFS
Median, mo
HR (95% CI)
P value

OS
Events
Median, mo
HR (95% CI)
P value
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.0014
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Venetoclax/Dara/Dex vs Bortezomib/Dara/Dex in 
t(11;14) R/R MM: Part 3 Study Design
§ Open-label, randomized phase I/II study (trial not fully accrued)

§ Primary objective: safety and preliminary efficacy

Slide credit: clinicaloptions.comKaufman. ASH 2021. Abstr 817. 

Patients with t(11;14) 
R/R MM after ≥1 prior 

therapy including IMiD; not 
refractory to PIs or CD38 

antibodies; ECOG PS ≤2, no 
PN grade ≥3 or ≥2 with pain 

within 2 wk of first dose
(N = 41)

Venetoclax 400 mg QD +
Daratumumab 1800 mg SC +

Dexamethasone 40 mg QW PO or IV
(n = 15)

Bortezomib 1.3 mg/m² SC or IV
Daratumumab 1800 mg SC +

Dexamethasone 20 mg PO or IV
(n = 19)

Venetoclax 800 mg QD +
Daratumumab 1800 mg SC +

Dexamethasone 40 mg QW PO or IV
(n = 7)

Cycle Venetoclax Dara Dex

1-2 (28 days) Once daily D1, 8, 
15, 22 Weekly

3-6 (28 days) Once daily D1, 15 Weekly

7+ (28 days) Once daily D1 Weekly

Cycle Bortez Dara Dex

1-3 (21 days) D1, 4, 8, 11 D1, 8, 
15

D1, 2, 
4, 5, 8, 
9, 11, 
12, 15

4-8 (21 days) D1, 4, 8, 11 D1

D1, 2, 
4, 5, 8, 
9, 11, 

12

9+ (28 days) -- D1 D1

http://www.clinicaloptions.com/


VenDd arms achieved deep responses including MRD negativity

sCR, stringent complete response, CR, complete response; ORR, overall response rate; VGPR, very good partial response; PR, partial response, MRD, minimal residual disease; Ven, venetoclax; 
Ven400, venetoclax 400 mg; Ven800, venetoclax 800 mg; D, daratumumab; d, dexamethasone; V, bortezomib
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Venetoclax/Dara/Dex vs Bortezomib/Dara/Dex in 
t(11;14) R/R MM: Duration of Response

Slide credit: clinicaloptions.com

Median Mo on 
Treatment

Time on Study (Mo)

6.0 (0.2-16.5)

8.5 (1.8-15.9)

3.9 (0.5-14.8)

Ve
ne

to
cl

ax
 

40
0 

m
g 

+ 
da

ra
/d

ex

Ve
ne

to
cl

ax
 

80
0 

m
g 

+ 
da

ra
/d

ex

Bo
rt

ez
om

ib
 

+ 
da

ra
/d

ex

200 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

PFS
PD
sCR
CR
VGPR
PR 
SD
MR
NE
Achieved MRD at 10-5

Ongoing

*
*x

*

*

* *
*

*

*

Kaufman. ASH 2021. Abstr 817. Reproduced with permission. 
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• IBER binds to CRBN with higher affinity and degrades 
the target proteins Ikaros and Aiolos more potently 
compared with LEN and POM1

• IBER has marked synergistic
tumoricidal and immune-stimulatory effects in 
combination with BORT or DARA in preclinical MM 
models3-6

Iberdomide

• BORT, bortezomib; DARA, daratumumab; DSMO, dimethyl sulfoxide; EC50, half-maximal effective concentration; FITC, fluorescein isothiocyanate.

• 1. Bjorklund CC, et al. Leukemia 2020:34:1197–1201. 2. Adapted with permission from Matyskiela ME, et al. J Med Chem 2018;61:535-542 © 2018 American Chemical Society. 3. Amatangelo M, et al. Blood 2018; 132:1935; 4. 
Lonial S, et al. Blood 2019;134:3119. 5. Amatangelo M, et al. Presented at ASH 2020; December 5-8. Abstract 1358. 6. Amatangelo M, et al. Presented at ASH 2020; December 5-8. Abstract 1359.

EC50, nM2 Ikaros Aiolos

LEN 67 87

POM 24 22

IBER 1 0.5

LEN2 IBER2

van de Donk NWCJ, et al. ASH 2020. Abstract 724.



EHA2022 Hybrid Congress

CC-220-MM-001: phase1/2 study design

Iberdomide (IBER; CC-220) is an investigational product, currently not approved by any regulatory agency.
a DEX given at a dose of 40 mg (20 mg in patients ≥ 75 years of age) on D1, 8, 15, and 22 of each 28-day cycle; b DEX given at a dose of 40 mg (20 mg in patients ≥ 75 years of age) on D1, 8, and 15 of each 21-day cycle. CFZ 
dosed once weekly (cohort G1) or twice weekly (cohort G2); c 1.6 mg QD.
PD, progressive disease; QD, once daily; RP2D, recommended phase 2 dose.
van de Donk NWCJ, et al. Oral presentation at ASH 2020; abstract 724.

Cohort A
IBER

21/28-day cycles
0.30 mg QD
0.45 mg QD
0.60 mg QD
0.75 mg QD
0.90 mg QD
1.0 mg QD

Cohort B
IBER + DEXa

21/28-day cycles
0.30 mg QD
0.45 mg QD
0.60 mg QD
0.75 mg QD
0.90 mg QD
1.0 mg QD
1.1 mg QD
1.2 mg QD
1.3 mg QD
1.6 mg QD

Cohort E
IBER + DARA + DEXa

21/28-day cycles

1.0 mg QD
1.1 mg QD
1.2 mg QD
1.3 mg QD
1.6 mg QD

Cohort F
IBER + BORT + DEXb

14/21-day cycles

1.0 mg QD
1.1 mg QD

1.3 mg QD
1.6 mg QD

Cohort G
IBER + CFZ + DEXa

21/28-day cycles

1.1 mg QD

Ph
as

e 
1

Cohort D
IBER (RP2D)c

+ DEXa

Cohort C
IBER (RP2D)

• RRMM
• Prior LEN or POM
• Prior PI
• Documented PD during or 

within 60 days of last anti-
myeloma therapy

Ph
as

e 
2



EHA2022 Hybrid Congress

CC-220-MM-001: response rates and safety

Iberdomide (IBER; CC-220) is an investigational product, currently not approved by any regulatory agency.
a PR or better. Evaluable patients include patients who have received ³ 1 dose of IBER, had measurable disease at baseline, and ³ 1 post-baseline response assessment; b Refractory to LEN or POM; c Refractory to ³ 1 IMiD®

agent, 1 PI, 1 anti-CD38 mAb, and 1 steroid. 
mAb, monoclonal antibody; MR, minimal response; ORR, overall response rate; PI, proteasome inhibitor; PR, partial response; SD, stable disease; TEAE, treatment-emergent adverse event; VGPR, very good partial response. 
Lonial S, et al. Oral presentation at ASCO 2019; abstract 8006. Lonial S, et al. Blood 2019;134:abstract 3119.

Common (> 20% all grade) 
TEAEs and events of 
interest, n (%)

Cohort B (IBER + DEX)
(N = 75)

All grade Grade 3 Grade 4

Anaemia 32 (42.7) 20 (26.7) 1 (1.3)

Neutropenia 30 (40.0) 13 (17.3) 12 (16.0)

Febrile neutropenia 4 (5.3) 4 (5.3) 0

Thrombocytopenia 13 (17.3) 3 (4.0) 5 (6.7)

Infection 38 (50.7) 16 (21.3) 1 (1.3)

Fatigue 26 (34.7) 0 1 (1.3)

Insomnia 23 (30.7) 0 0

Back pain 16 (21.3) 6 (8.0) 0

Muscle spasms 15 (20.0) 0 0

Diarrhoea 15 (20.0) 0 0

Constipation 11 (14.7) 1 (1.3) 0

Peripheral sensory neuropathy 4 (5.3) 1 (1.3) 0

Deep vein thrombosis 1 (1.3) 0 0

Pulmonary embolism 1 (1.3) 1 (1.3) 0

VGPR

PR

MR

SD

PD

All evaluable
(n = 69)

IMiD®-agent refractoryb
(n = 66)

Quad-class refractoryc
(n = 37)
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CC-220-MM-001: cohort D and I (dose-expansion phase)
Response

Iberdomide (IBER; CC-220) is an investigational product, currently not approved by any regulatory agency.
Numbers have been rounded-off to nearest integer. 
a PR or better; b 2 patients in SD and MR discontinued treatment because of death due to COVID-19; c Includes all treated patients who have post-baseline efficacy assessment or have discontinued treatment before any post-baseline efficacy 
assessment (2 patients were in C1 with no post-baseline efficacy assessments so were excluded from analysis).
CBR, clinical benefit rate; COVID, coronavirus disease; CR, complete response; DCR, disease control rate; NE, not evaluable; sCR, stringent complete response.
Lonial S, et al. Oral presentation at ASH 2021; abstract 162.
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• IBER + DEX in combination with DARA or BORT or 
CFZ showed a favourable safety profile in patients 
with heavily pretreated RRMM; TEAEs were mainly 
haematologic and well manageable

• The RP2D was determined at 1.6 mg in the IberDd 
cohort, while dose evaluation continues in the 
IberVd and IberKd cohorts

• Efficacy was observed even among patients 
refractory to IMiD® agents, DARA, and PIs

Iberdomide (IBER; CC-220) is an investigational product, currently not approved by any regulatory agency.
Numbers have been rounded-off to nearest integer. 
a PR or better; b Excludes treated patients who did not reach any post-baseline efficacy assessment and were still on treatment at time of data cut-off.
Lonial S, et al. Oral presentation at EHA 2021; abstract S187.
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BORT, or CFZ (Cohorts E, F and G) in patients with RRMM



Mezigdomide (CC-92480) is a Novel CELMoD® Agent1,2

CC-92480 is an investigational product, currently not approved by any regulatory agency.
a DF15R; b DF15, H929, and OPM-2; c H929R1, H929R2, OPM-2R1, OPM-2R2, and OPM-2R3. IC50, 50% inhibitory concentration; Ymin, maximum degradation point.

1. Hansen JD, et al. J Med Chem 2020;63:6648–6676; 2. Wong L, et al. Blood 2019;134(suppl 1). Abstract 1815; 3. Richardson PG, et al. Oral presentation at ASCO 2020; abstract 8500.

Efficient substrate degradation leading to apoptosis and potent antiproliferative activity in LEN and POM resistance3

Aiolos degradation efficiency1
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CC-92480-MM-001: efficacy and safety in patients with 
heavily pretreated RRMM

Mezigdomide (CC-92480) is an investigational product, currently not approved by any regulatory agency.
Numbers have been rounded-off to nearest integer. 
a PR or better; b 1 patient in the 21/28-day 1.0-mg QD cohort had an unconfirmed VGPR at time of data cut-off; c 2 patients in the 21/28-day 0.8-mg QD cohort had an unconfirmed PR at time of data cut-off; d 1 patient in 
the 21/28-day 0.8-mg QD cohort had an unconfirmed PD at time of data cut-off; e CBR defined as MR; f DCR defined as SD; g 1 patient had a pending response assessment at time of data cut-off; h Includes Medical Dictionary 
for Regulatory Activities Terminology version 22.0 preferred terms pneumonia, pneumocystis jirovecii pneumonia, respiratory syncytial viral pneumonia, and staphylococcal pneumonia. 
AE, adverse event; G-CSF, granulocyte-colony stimulating factor.
Richardson PG, et al. Oral presentation at ASCO 2020; abstract 8500.

Common (> 20% all grade) TEAEs 
and events of interest, n (%)

All doses (N = 76)

Grade 3 Grade 4
Neutropenia 23 (30.3) 26 (34.2)
Febrile neutropenia 4 (5.3) 1 (1.3)
Anaemia 24 (31.6) –
Thrombocytopenia 5 (6.6) 7 (9.2)
Fatigue 7 (9.2) –
Pyrexia 3 (3.9) –
Peripheral sensory neuropathy – –
Diarrhoea 1 (1.3) –
Nausea 1 (1.3) –
Deep vein thrombosis – –
Infections 25 (32.9) 2 (2.6)
Pneumoniah 11 (14.5) –

• Prophylactic G-CSF was not permitted during C1

• Neutropenia was managed with dose interruption/reduction and G-CSF

• Dose reduction of CC-92480 occurred in 17 (22.4%) patients

• No patients discontinued due to treatment-related AEs

3 (3.9)
15 (19.7)

37 (48.7)

5 (50.0)
4 (36.4)

4 (5.3)

1 (10.0)

1 (9.1)

9 (11.8)

2 (20.0)

3 (27.3)

6 (7.9)
2 (20.0)

2 (18.2)

1 (1.3)
1 (9.1)

0

20

40

60

80

100

All evaluable
(n = 76)ᵍ

10/14 days × 2
1.0 mg QD
(n = 10)

21/28 days
1.0 mg QD
(n = 11)

Re
sp

on
se

, 
n 

(%
)

CR

VGPRᵇ

PRᶜ

MR

SD

PDᵈ

NE

ORRa 21.1% ORRa 54.5%ORRa 40.0%

MTD RP2D

CBRe

26.3%

DCRf

75.0%

CBRe

50.0%

DCRf

100%

CBRe

63.6%

DCRf

100%



18th International Myeloma Workshop, 2021

Responses in patients with EMP
• Only patients on continuous schedules are shown

CC-92480 is an investigational product, currently not approved by any regulatory agency. 
a 1 patient in the 21/28-day 1.0 mg q.d. cohort had an unconfirmed VGPR as of the data cut-off date. b 1 patient in the 21/28-day 
0.8 mg q.d. cohort had an unconfirmed PR as of the data cut-off date. c 1 patient in the 21/28-day 0.8 mg q.d. cohort had an 
unconfirmed PD as of the data cut-off date. EMP, extramedullary plasmacytoma; PET, positron emission tomography.
Richardson PG, et al. Oral presentation at ASCO 2020; abstract 8500.

PET scan pretreatment

PET scan post CC-92480 C3D1
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CFT7455: A novel small molecule protein degrader, mechanism of action and pharmacologic characteristics 
• Novel small molecule binds to Cereblon E3 ligase (CRBN)
• Creates a new surface on CRBN for interaction with the transcription factors IKZF1/3
• As a result, IKZF1/3 are ubiquitinated by the CRBN E3 ligase and degraded by the proteasome (Figure 2.)
• The high CRBN binding affinity (IC50=0.9nM) of CFT7455 enables rapid, deep, and durable degradation of IKZF1/3 resulting in 

apoptosis and potent activity in MM cell lines and multiple types of NHL cell lines in vitro
• In vivo, oral administration of CFT7455 in mice led to regression of MM and lymphoma in xenograft models
• CFT7455 promotes T-Cell activation1,5

CFT7455
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Across ~8,000 proteins assessed in DL-40 xenograft, in vivo, the 
only proteins observed to be downregulated by CFT7455 are the 

intended targets IKZF1 and IKZF3

Figure 2: Mechanism of Action for CFT7455 
Figure 1. 

Figure 3: In Vivo Global Proteomics

CFT 7455

Berdeja et al, ASH 2021



Other Precision Medicine options

Ø My DRUG trial presented by Kumar et al at ASCO 
demonstrated that mutation driven care could offer benefit 
in the right subsets
– BRAF mutated
– IDH mutated

Likely that Combination therapy will be needed for durable 
responses due to clonal escape



Conclusions

Ø Precision medicine is here, particularly for t(11;14) 
myeloma

Ø Venetoclax doesn’t need ramp up or caution used in CLL
Ø Combination therapy is often the way to go
Ø CELMoDs are here and not only have more potency, may 

have better AE profile
Ø Combinations here are the way as well
Ø Mutations may be important with the right agents and at the 

right time
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