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BCMA: B cell maturation antigen

 Member of TNFR (TNFRS17)
 Regulate B cell proliferation and survival, 

maturation to plasma cells
 Expression/ activation associated with myeloma 

cell growth/ survival
 Exclusively expressed on the surface of 

plasmablasts and differentiated PCs

Cho et al, Frontiers in Immunol, 2018
Tobon et al, Autoimm Dis, 2013



Idecabtagene vicleucel (ide-cel, bb2121), <br />a BCMA-targeted CAR T cell therapy, in patients with relapsed and refractory multiple myeloma (RRMM): initial KarMMa results

Presented By Nikhil Munshi at ASCO 2020



Best Overall Response

Munshi et al, ASCO 2020

CRS: 84%
Neurotox: 18% 

Median # prior 
regimens: 6



Progression-Free Survival 

Munshi et al, ASCO 2020



Progression-Free Survival 

Munshi et al, ASCO 2020



KarMMa: Updated OS1

1. Anderson LD, et al. ASCO 2021. Abstract 8016.



Ide-cel package

 Safety ✅
 Efficacy ✅
 PFS ✅
 Likely improvement of PFS over conventional care ✅
 QOL improvement ✅



Additional information can be viewed by 
scanning the QR code or accessing this link: 

https://www.oncologysciencehub.com/ASH202
1/Cilta-cel/ThomasMartin  

The QR code is intended to provide scientific 
information for individual reference, and the 

information should not be altered or 
reproduced in any way.
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CARTITUDE-1: Introduction

Ciltacabtagene autoleucel (cilta-cel; JNJ-68284528) is a chimeric antigen 
receptor T-cell therapy for the treatment of patients with RRMM1

• In the phase 1b/2 CARTITUDE-1 study, early, deep, and durable responses 
were observed with a single cilta-cel infusion in heavily pretreated patients 
with RRMM1

– At a median follow-up of 12.4 months 

 Cilta-cel had a manageable safety profile

 ORR and sCR were 97% and 67%, respectively 

 Overall 12-month PFS and OS rates were 77% and 89%, respectively

 Median PFS and duration of response were not reached (95% CI,
16.8–not estimable and 15.9–not estimable, respectively)

• Here, we report updated results from the CARTITUDE-1 study with a 
longer duration of follow-up (median ~2 years)a
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CARTITUDE-1: Efficacy Response

• Median time to first response was 1 month (range, 0.9–10.7)

• Median time to best response was 2.6 months (range, 0.9–17.8)

• Median time to CR or better was 2.9 months (range, 0.9–17.8)

• Median duration of response was not estimable (21.8 months–NE)3.1%
12.4%

82.5%
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ORRa: 97.9% (95/97)

sCR VGPR PRBest responseb =

≥VGPR: 
94.9%

sCR: 
82.5%

Responses deepened over time from the 1-year 
follow-up

Best response 
at any time

Median–1 year 
follow-up

Median–2 years
follow-up

sCR, % 67 83

• Med prior lines =6
• No new safety signals; MNT 

incidence has decreased to 
0.5% in CARTITUDE program



CARTITUDE-1: Progression-Free Survival and Overall Survival

80 80 78 73 71 64 61 35 19 4 1 1

2-year PFS: 71.0% (95% CI, 57.6–80.9)
Median PFS not reached (95% CI, 25.2–NE)
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Overall Survival

Patients at risk
All patients 97 96 91 88 85 81 78 46 23 8 2 1 0

2-year OS: 74.0% (95% CI, 61.9–82.7) 
Median OS not reached (95% CI, 27.2 months–NE)



CARTITUDE-1: Progression-Free Survival and Overall Survival by 
MRD Negativity (10-5) sustained for ≥ 6 and 12 months
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• Of the 61 patients evaluable for MRD, 92% were MRD-negative (at 10-5)



Updated clinical and correlative results from the 
Phase I CRB-402 study of the BCMA-targeted 
CAR T cell therapy bb21217 in patients with 
relapsed and refractory multiple myeloma

ASH 2021
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• bb21217 uses the same CAR molecule as bb2121,1  but is cultured 
with the PI3K inhibitor, bb007, to enrich for T cells displaying a 
memory-like phenotype 

• CAR T cells enriched for this phenotype may persist and function for 
longer than non-enriched CAR T cells2

• Hypothesized that persistence of functional CAR T cells after 
infusion may be one determinant of duration of response

Memory-like phenotype
T-cell plasticity
Long-lived
Self-renewal

Effector-like phenotype
Terminally differentiated

Short-lived
No self-renewal

BCMA, B-cell maturation antigen; CAR, chimeric antigen receptor; CCR7, C-C chemokine receptor type 7; DP, drug product; EOMES, eomesodermin; 
GZB granzyme B; LEF, Lymphoid enhancer binding factor; PI3K, phosphoinositide 3  kinase; TCM/TEFF/TEM/TN/TSCM, central memory/effector/effector 
memory/naïve/stem cell memory T cell; PBMC, peripheral blood mononuclear cell 
1. Friedman KM, et al. Hum Gene Ther. 2018;29:585–601; 2. Fraietta JA, et al. Nat Med. 2018;24:563–571; 3. Alsina M, et al. Presented at ASH 2020; 
Abstract #130.

bb21217: Anti-BCMA CAR T Cell Therapy 
Product for Multiple Myeloma

bb21217 Process Enriches Drug Product for T Cells 
Displaying Memory-Like Phenotype3

0.00

0.20

0.40

0.60 GZB
**

PBMC DP

0.00

0.25

0.50

0.75

1.00 CCR7
***

PBMC DP

N=59
*** P<0.001; ** 0.001 < P < 0.01; * 0.01 < P < 0.05

0.00

0.25

0.50

0.75

1.00 CD27
***

PBMC DP

0.00

0.20

0.40

0.60

0.80 EOMES
*

PBMC DP

0.00

0.25

0.50

0.75

1.00 LEF1
***

PBMC DP

Pr
op

or
tio

n

0.00

0.10

0.20

0.30

0.40

0.50 CD57
***

PBMC DP

Pr
op

or
tio

n



CAR, chimeric antigen receptor; CR, complete response; mo, month; MRD, minimal residual disease; ORR, objective response rate; PD, progressive disease; PR, partial response; sCR, stringent complete response; VGPR, very good partial response. 
aResponse confirmed by a consecutive response of the same category or better. Includes subjects whose response is recorded as “inevaluable” or ”not done”; bAmong evaluable patients. MRD assessment by Adaptive next-generation sequencing; 

Data cut-off: 16JUL2021

Patients in the 450 group treated with bb21217 produced using an updated manufacturing 
process (n=32) had similar ORR (81%) and CR (41%) to that of the 450 group as a whole. 

Tumor Response and MRD Status
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Duration of Response

Duration of Response by Best Response

CI, confidence interval; DOR, duration of response; mo, month; NE, not estimable; PFS progression free survival. 

Data cut-off: 16JUL2021

Dose N Events Median DOR
(95% CI), mo

150 × 106 10 10 11.5 (3.3–17.6)
300 × 106 6 2 NE (6.4–NE)
450 × 106 34 9 NE (16.8–NE)

Overall 50 21 23.8 (16.8–NE)

Duration of Response by Dose
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sCR/CR 26 8 34.8 (17.0–NE)
VGPR 19 10 11.9 (9.4–NE)

PR 5 3 6.4 (2.9–NE)

Median PFS (Overall): 12.8 months (95% CI 7.3–18.6); Recommended P2 dose (450 x 106 CAR+ T cells): 18.0 months (95% CI 6.0–NE)
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Median DOR: 34.8 mo
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CD27/CD28 high
CD27/CD28 low

CD27/CD28 high
CD27/CD28 low

CD4+ CAR+ T cells 

CD8+ CAR+ T cells 

CD27/CD28 high 22 17 8 1 0
CD27/CD28 low 21 9 1 0 0

Drug Product: T Cell Phenotype (N=72)

High ≥median expression; Low <median expression

Effector signatures† †Naive signatures†

† Goldrath_Naive_vs_eff_CD8_Tcell_up; GSE11057_naive_Vs_eff_meory_CD4_Tcell_up; 
GSE9650_naive_vs_eff_CD8_Tcell_up
†† Kaech_Naive_vs_day8_eff_CD8_TCELL_DN; GSE9650_Naive_vs_Eff_CD8_Tcell_Dn; 
GSE11057_Naive_vs_eff_Memory_CD4_Tcell_Dn 
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UNIVERSAL Updated Phase 1 Data Validates the Feasibility of Allogeneic 
Anti-BCMA ALLO-715 Therapy for Relapsed/Refractory Multiple Myeloma
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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
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Anti-CD52 antibody

Prevents graft rejection

Minimizes GvHD

Human
Anti-BCMA 

scFv
Rituximab recognition 
domains (for safety)



Patient Flow

Part A Enrolled (N=48)

Part A Safety Population (N=43)

Part A Efficacy Population (N=43)

CAR+ T Cell Dose
Lymphodepletion Regimen

FCA39 FCA60 FCA90 CA39

40 x 106 Cells (DL1) 3 − − −

160 x 106 Cells (DL2) 4 − − 3

320 x 106 Cells (DL3) 11 10 3 3

480 x 106 Cells (DL4) 3 3 − −

Overall median follow-up time = 4 Months

• Patient flow includes patients 
enrolled in Part A of study

• Part A was a single dose of ALLO-
715 cells in dose escalation which 
was previously presented

• Multiple LD regimens were 
evaluated at DL3 and DL4

• This presentation focuses on the 
results from the expansion of DL3 

Median Time from Enrollment to Start of Treatment for All Patients: 5 Days

5 patients became ineligible due to organ failures from rapidly progressing disease



Encouraging Efficacy Seen with Additional Patients at DL3

• In the FCA 320M CAR+ cell 
dose group, 17 patients (71%) 
achieved an overall response 
rate (ORR)

• 11 (46%) were VGPR+, of 
those 6 (25%) were CR/sCR

Cell Dose &                          
LD Regimen

DL3 (320M CAR+ T Cells)* DL4 (480M CAR+ T Cells)

FCA39
N=11

FCA60
N=10

FCA90
N=3

FCA ALL
N=24

FCA39
N=3

FCA60
N=3

ORR†, n (%) 
(95% CI)

7 (64)
(31, 89)

8 (80)
(44, 98)

2 (67)
(9, 99)

17 (71)
(49, 87)

1 (33)
(0.8, 91)

2 (67)
(9, 99)

VGPR+ Rate, n (%) 5 (46) 5 (50) 1 (33) 11 (46) 0 2 (67)

CR/sCR Rate, n (%) 3 (27) 3 (30) 0 6 (25) 0 0

mDOR, months (95% 
CI) 8.3 (3.4, 11.3) NE (5.6, NE) 3.1 (2.4, 3.1) 8.3 (3.4, 11.3) 1.4 (NE, NE) NE (1.5, NE)

Median follow-up,  
months (range)** 3.3 (0.5, 3.8) 3.8 (3.1, 11.2) -- 3.8 (0.5, 11.2) -- 7.4 (7.4, 7.4)

* Three patients treated with 320M CAR+ cells and the CA LD regimen are not included above. Two of those responded with one pt achieving a CR
† Clinical response evaluation was based on IMWG response criteria, Kumar et al, 2016
** Median follow-up is for censored pts

Data Cutoff Date: October 14, 2021

Med prior lines = 5
CRS= 56%, neurotox = 
14%



Beyond BCMA??



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 Patients with Relapsed or 

Refractory Multiple Myeloma

Sham Mailankody, Claudia Diamonte, Lisa Fitzgerald, Peter Kane, Xiuyan Wang, Devanjan 
Sikder, Brigitte Sénéchal, Vladimir Bermudez, Diana Frias, Justina Morgan, Patrick Grant, 

Terence Purdon, Kinga Hosszu, Sean Devlin, Urvi Shah, Jonathan Landa, Alexander Lesokhin, 
Neha Korde, Hani Hassoun, Carlyn Tan, Malin Hultcrantz, Gunjan Shah, Heather Landau, 

David Chung, Michael Scordo, Mikhail Roshal, Ola Landgren, Ahmet Dogan, Sergio Giralt, Jae 
Park, Isabelle Rivière, Renier Brentjens, Eric L. Smith

ASH Annual Meeting 2021; Abstract 827



GPRC5D: Highly expressed in myeloma; limited 
normal tissue expression

Smith EL. et al. Science Translational Medicine 2019

Bone marrow

Skin



25 X106 CAR+ T 
cells (n=3)

50 X106 CAR+ T 
cells (n=3)

150 X106 CAR+ T 
cells (n=6)

450 X106 CAR+ T 
cells (n=5)

Total
(N=17)

Median (range) age, years (range) 60 (38-76) 50 (39-56) 59 (40-74) 65 (63-73) 60 (38-76)

Male, n (%) 2 (67) 3 (100) 4 (67) 4 (80) 13 (77)

High-risk cytogenetics, n (%)* 3 (100) 2 (67) 3 (60) 5 (100) 13 (77)

Extramedullary plasmacytoma, n (%) 3 (100) 1 (33) 3 (50) 0 (0) 7 (41)

Non-secretory myeloma 2 (67) 0 (0) 1 (20) 0 (0) 3 (18)

Prior Lines of Therapy, median 
(range) 6 (6-8) 7 (4-8) 7 (5-14) 6 (5-12) 6 (4-14)

Refractory to last line, n (%) 3 (100) 3 (100) 5 (83) 3 (60) 14 (82)

Penta-exposed, n (%) 3 (100) 3 (100) 6 (100) 5 (100) 17 (100)

Triple-refractory, n (%) 3 (100) 3 (100) 6 (100) 4 (80) 16 (94)

Prior Autologous Transplant, n (%) 3 (100) 3 (100) 6 (100) 5 (100) 17 (100)

Prior Allogeneic Transplant, n (%) 0 (0) 2 (67) 1 (0) 0 (0) 3 (18)

Prior BCMA therapy, n (%)** 1 (33) 1 (33) 4 (67) 4 (80) 10 (59)

Prior CART therapy, n (%) 0 (0) 1 (33) 3 (50) 4 (80) 8 (47)

Bridging therapy, n (%)
Refractory to bridging, n (%)

3 (100)
3 (100)

3 (100)
3 (100)

6 (100)
5 (83)

4 (80)
4 (80)

16 (94)
15 (88)

*includes t (4;14), 1q amplification, del 17p, t (14;16)
**includes any BCMA bispecific antibody, antibody drug conjugate, or CART therapy

Baseline Characteristics (n=17)



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)

Minimal Response or better, n 
(%) 2 (67) 3 (100) 3 (60) 5 (100) 13 (81)

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

Very Good Partial Response 
or better, n (%) 1 (33) 2 (67) 0 (0) 4 (80) 7 (44)

Complete Response or better, 
n (%) 0 (0) 1 (33) 0 (0) 3 (60) 4 (25)

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

Clinical Responses (n=16)

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)

* MRD assessment by multicolor flow cytometry (sensitivity: 1 in 105)

CRS= 93%, neurotox = 6%
Nail changes = 56%
Rash= 19%
Dysgeusia = 6%











CAR T has arrived…now what??

 Label: 4 lines of treatment
 Hypothetical patient:

1. VRD ASCT len maintenance
2. DPD/ DKD/ IKD
3. KCD/ PCD
4. ???

 But what about the #myelennial patients??
 KRD, D-VRD may make this a little more challenging
  but no one ever said single agent dex couldn’t be a line…
 How will we decide between CAR and T cell engager?



Conclusions

 Autologous BCMA CAR T cells
 Exciting therapies on the horizon
 But no cures yet!
 The future is immunotherapy bright

- I suspect 2nd line by 2023
- No worries – always room for new CELMoDs, alkylating agents 

and Selinexor
- Room for personalization

 Now have to consider: cost, quality of life, accessibility, referral 
patterns, logistics



THANK YOU!

THANK YOU!
@ninashah33
#myelennial
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