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KarMMa-3: design, baseline characteristics and PFS 

Rodriguez-Otero P. et al, N Engl J Med 2023; 388:1002-1014; 

Einsele H, et al. IMS 2023 encore Poster P008.

Characteristic Ide-cel (n = 254) Standard regimens (n = 132)

Median (range) age, years 63 (30–81) 63 (42–83)
Sex, male, n (%) 156 (61) 79 (60)

Median (range) time from diagnosis to screening, 
years

4.1 (0.2–21.8) 4.0 (0.7–17.7)

High tumor burden, n (%)a 71 (28) 34 (26)
Extramedullary disease, n (%)b 61 (24) 32 (24)

Treatment Ide-cel (n = 254) Standard regimens (n = 132)

Median (range) number of prior regimens 3 (2–4) 3 (2–4)

Median (range) time to progression on last prior 
antimyeloma therapy, months

7.1 (0.7–67.7) 6.9 (0.4–66.0)

Refractory status, n (%)
IMiD agent refractory 224 (88) 124 (94)
PI refractory 189 (74) 95 (72)
Daratumumaba 242 (95) 123 (93)
Double-class refractoryb 169 (67) 91 (69)
Triple-class refractoryc 164 (65) 89 (67)

• Median 445 (175–529) × 106 CAR+ T cells 



KarMMa-3

PFS: subgroup analysis (ITT population)
Ide-cel

(n = 254)

Standard 

regimens 

(n = 132)

HR HR (95% CI)

All 149 93 0.51

Sex

Male 92/156 55/79 0.53

Female 57/98 38/53 0.47

Age group

< 65 93/150 51/78 0.57

65–74 49/92 36/45 0.42

75–84 7/12 6/9 0.59

Race

White 101/172 54/78 0.52

Asian 4/7 1/5 NC

Black or African American 8/18 13/18 0.50

Other 2/3 4/4 NC

Region

North America 84/144 60/82 0.50

0.44Europe 63/106 32/45

Japan 2/4 1/5 NC

R-ISS stage at baseline

I or II 113/200 78/108 0.48

III 27/31 8/14 0.86

Tumor burdena

< 50% 99/172 60/90 0.47

≥ 50% 44/71 28/34 0.60

Ide-cel 

(n = 254)

Standard 

regimens

(n = 132)

HR HR (95% CI)

High-risk cytogenetic abnormalitiesb

Yes 65/107 42/61 0.61

No 84/147 51/71 0.44

Extramedullary plasmacytoma

Yes 48/61 28/32 0.40

No 100/192 65/100 0.51

Daratumumab refractory

Yes 143/242 88/123 0.51

No 6/12 5/9 0.40

Double-class refractory

Yes 106/169 72/91 0.47

No 43/85 21/41 0.65

Triple-class refractoryc

Yes 103/164 70/89 0.46

No 46/90 23/43 0.65

Penta-drug refractoryd

Yes 12/15 3/5 0.63

No 137/239 90/127 0.49

No. of prior antimyeloma regimens

2 41/78 26/39 0.51

3 57/95 37/49 0.44

4 51/81 30/44 0.58

0.0 3.0

Favors Ide-cel

1.0

Favors standard 

regimens

0.0 3.0

Favors Ide-cel

1.0

Favors standard 

regimens 

The PFS benefit of ide-cel was consistently observed across multiple patient subgroups
Adapted from Rodríguez-Otero P, et al. Ide-cel or standard regimens in relapsed and refractory multiple myeloma. N Engl J Med 2023;388:1002–14. 
Per IRC based on IMWG criteria. Assumption of proportional hazards was assessed using a treatment*log(time) interaction term in each model. aDetermined by the higher value between bone marrow aspirate and bone marrow biopsy CD138+ plasma 
cell. Low: < 50%, High: ≥ 50%; bDefined as t(4;14), t(14;16), or del(17p); cRefractory to ≥ 1 each of an IMiD, a PI, and an anti-CD38 antibody; dRefractory to lenalidomide, pomalidomide, bortezomib, carfilzomib, and daratumumab. 
NC, not computed. 4
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Final PFS analysis at 30.9 months median follow-up

PFS was analyzed in the ITT population of all randomized patients in both arms and included early PFS events occurring between randomization and ide-cel infusion. PFS based on IMWG criteria per 
IRC. aBased on Kaplan–Meier approach; bStratified HR based on univariate Cox proportional hazard model. CI is 2-sided.

HR, hazard ratio; ide-cel, idecabtagene vicleucel; IMWG, International Myeloma Working Group; ITT, intent-to-treat; PFS, progression-free survival.

Patients at risk

Ide-cel Standard regimens

41%

19%
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Months since randomization

13.8 months HR 0.49
(95% CI, 0.38–0.63)

41%

Median PFSa Hazard ratiob

19%
4.4 months

18-month PFS rate

Ide-cel

Standard regimens

254 206 177 153 131 111 94 77 54 25 14 7 7 2

132 76 43 34 31 21 18 12 9 6 5 3 2 1
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Deep and durable responses with ide-cel
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Ide-cel
(n = 254)

Standard regimens
(n = 132)

Secondary endpoint

Ide-cel

(n = 254)

Standard 

regimens

(n = 132)

CR rate (95 % CI), %d 44 (38–50) 5 (2–9)

MRD-negative CR rate, n/N (%) 
(95% CI)e

57/163 (35)

(28–42)

1/54 (2)

(0–5)

Median (95% CI) DOR, months 16.6 (12.1–19.6) 9.7 (5.5–16.1)

Median PFS2, months 23.5 16.7

HR (95% CI) 0.79 (0.60–1.04)



Patient disposition
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aFollowing IRC-confirmed PD. Percentages used the standard regimens ITT population (n = 132) as the denominator; bAll randomized patients; cPatients who received the study treatment to which they were randomly 
assigned (identical to the previously reported safety population), percentage calculated based on ITT population; dIncluded 3 patients ongoing in survival follow-up who received leukapheresis but did not receive ide-cel 
infusion; eIncluded 2 patients who received leukapheresis but not ide-cel infusion; f2 patients are also ongoing in the pretreatment period. ITT, intent-to-treat; NA, not applicable.

Patients, n (%) Ide-cel

(n = 254)

Standard regimens

(n = 132)

Crossover from standard 

regimens to ide-cela

(n = 82)

ITT populationb 254 (100) 132 (100) -

Underwent leukapheresis 249 (98) - 82 (62)

Received bridging therapy 212 (83) - 68 (52)

Did not receive allocated study treatment 29 (11) 6 (5) 8 (6)

Treated populationc 225 (89) 126 (95) 74 (56)

Ongoing in study 136d (54) 10 (8) 52e (39)

Ongoing for PFS 53 (21) 7 (5) NA

Survival follow-up 83 (33) 3 (2) 50f (38)

KarMMa-3 updated analysis

Rodríguez-Otero P, et al. ASH 2023 Abstract 1028
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OS analysis confounded by substantial crossover

254 240 223 208 190 175 169 161 143 103 75 48 44 30 13 4 0

132 126 118 93 67 50 42 34 21 14 9 8 4 2 1 1 0

254 240 223 208 190 175 169 161 143 103 75 48 44 30 13 4 0

132 128 120 114 103 91 81 75 59 45 32 24 18 11 4 3 0

Sensitivity analysis adjusted for crossoverc

O
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Ide-cel

Standard 

regimens
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Patients at risk

Ide-cel Standard regimens

41.4 (30.9-NR) mo

Median (95% CI) OSa

23.4 (17.9-NR) mo
HR 0.72
(95% CI, 0.49–1.01)

Hazard ratiob

41.4 (30.9-NR) mo

37.9 (23.4-NR) mo

Median (95% CI) OSa

HR 1.01
(95% CI, 0.73–1.40)

Hazard ratiob

More than half of patients in standard regimens arm received ide-cel as subsequent therapy upon confirmed PD 

and the majority received ide-cel within 3–16 months of randomization

Prespecified crossover-adjusted analysis shows OS benefit of ide-cel

42% crossed over 
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Trend of OS benefit with ide-cel among treated patients

O
S
 (

%
)

NR HR 0.83
(95% CI, 0.58–1.18)

Median OSa Hazard ratiob

NR

Ide-cel Standard regimens

0 3 6 9 12 15 18 21 24 27 30 33 4836 39 42 45

100

80

60

40

20

0

Months since randomization
Patients at risk

Ide-cel

Standard regimens
225 223 212 200 185 171 165 157 139 99 71 45 41 28 13 4 0

126 123 115 109 101 89 79 73 58 44 31 23 18 11 4 3 0

• This is an exploratory analysis of the treated population without adjusting for crossover
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Safety profile of ide-cel remained consistent

Treated population, n (%) 

Ide-cel

(n = 225)

Standard regimens

(n = 126)

Any-grade AE 225 (100) 124 (98)

Serious AE 105 (47) 52 (41)

ITT population, n (%)

Ide-cel

(n = 254)

Standard regimens 

(n = 132)

Overall deaths 106 (42) 58 (44)

Cause of death

Disease progression 64 (25) 37 (28)

AEs 17 (7) 8 (6)

Other causes 23 (9) 12 (9)

SPMsa 2 (1) 1 (1)

• There were no new CRS or iiNT events with ide-cel since the interim analysis1 and no parkinsonism or Guillain-Barré 

syndrome were reported

• No SPMs of T-cell origin were reported in the ide-cel arm

• No new safety signals

Treated population, n (%) 

Ide-cel
(n = 225)

CRSb

Any grade 197 (88)

Grade 3/4 9 (4)

iiNTc

Any grade 34 (15)

Grade 3/4 7 (3)

Infections

Any grade 125 (56)

Grade 3/4 50 (22)

aDeaths due to SPMs in the ide-cel arm were leukemia (n = 1) and pancreatic adenocarcinoma (n = 1); death due to SPMs in the standard regimens arm was malignant neoplasm of unknown primary 
site (n = 1); bCRS was graded according to modified Lee’s criteria;2 maximum-grade events are reported, patients could have >1 event; cIncludes immune effector cell–associated neurotoxicity 
syndrome reported by investigator as a neurologic toxicity. 

AE, adverse event; CRS, cytokine release syndrome; ide-cel, idecabtagene vicleucel; iiNT, investigator-identified neurotoxicity; ITT, intent-to-treat; SPM, second primary malignancy.

1. Rodríguez-Otero P, et al. N Engl J Med 2023;388:1002–1014; 2. Lee DW, et al. Blood. 2014;124:188–195.



NEJM, January 24, 2024



CARTITUDE-4: study design and baseline characteristics



CARTITUDE-4: Patient Population and Follow-Up

• At November 1, 2022, data cut-off, median follow-up was 15.9 months (range, 0.1–27)

• First patient randomized on July 10, 2020, and last patient randomized on November 17, 2021

• Median time from first apheresis to cilta-cel infusion was 79 days
aDue to disease progression (n=30) or death (n=2) during bridging therapy/lymphodepletion. bHave not progressed. 

cilta-cel, ciltacabtagene autoleucel; ITT, intent-to-treat; LOT, line of therapy; SOC, standard of care; tx, treatment.

516 patients screened

97 screen failures

419 randomized

211 randomized to SOC

208 received SOC therapy

77 ongoing on SOC therapyb

208 randomized to cilta-cel

208 received apheresis/bridging

176 received cilta-cel as study tx

143 ongoing post-tx phaseb

32 did not receive cilta-cel as study txa

ITT population

Safety population

As-treated population

20 received cilta-cel as subsequent LOT



CARTITUDE-4: PFS (ITT Population)
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176
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133

146
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4
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0
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Week 8

6 9 12 15 18

Progression-free survival, months

21 24 27 30

166

116

 Cilta-cel arm

45

20

SOC arm

mPFS: not reached (95% CI, 22.8–NE)

mPFS: 11.8 mo (95% CI, 9.7–13.8)

Bridging phase, patients in cilta-cel arm were 

receiving the same treatment as the SOC arm

HR, 0.26 (95% CI, 0.18–0.38); P<0.0001b,c

(Prespecified Protocol Analysis)



PFS: Key Subgroup Analysis (ITT)

0 0.5 1 2

Number of lines of prior therapy

1

2 or 3
bISS staging

I 

II 

III

Presence of soft tissue 

plasmacytomas

Yes  

No
Tumor burden

Low 

Intermediate  

High

0.35 (0.19–0.66)

0.24 (0.16–0.37)

0.30 (0.19–0.48)

0.21 (0.11–0.42)

0.33 (0.11–0.95)

0.39 (0.21–0.75)

0.22 (0.14–0.34)

0.27 (0.17–0.44)

0.26 (0.12–0.56)

0.27 (0.13–0.56)

HR and 95% CI

Favor cilta-cel arm Favor SOC arm →

HRa

(95% CI)

0.24 (0.14–0.38)

0.26 (0.14–0.50)

0.15 (0.05–0.39)

0.27 (0.19–0.39)

0.23 (0.12–0.44)

0.27 (0.19–0.39)

0.24 (0.12–0.46)

Cytogenetic risk at study entry

High riskc

Any of 4 markers abnormal

At least 2 of 4 markers abnormal 

Excluding gain/amp(1q)

Standard risk 

Refractory to 

PI + IMiD

Anti-CD38 + IMiD

PI + anti-CD38 + IMiD

Last line of prior therapy

Prior exposure to 

Daratumumab 

Bortezomib

Bortezomib and daratumumab

0.25 (0.16–0.38)

0.33 (0.17–0.64)

0.26 (0.15–0.45)

0.40 (0.21–0.77)

HRa

(95% CI)HR and 95% CI

Favor cilta-cel arm Favor SOC arm →

0 0.5 1 2



CARTITUDE-4: PFS by prior LoT



ORR and MRD negativity rates
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sCR

≥CRd:  

73.1

≥CRd:  

21.8

Overall response ratea,b,c

Odds ratio:

3.0 (1.8–5.0); P<0.0001

84.6

(176/208)
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(142/211)



TEAEs, CRS and CAR-T-Related Neurotoxicity

Select TEAE ≥15%, n (%)

Safety population

Cilta-cel (n=208) SOC (n=208)

Any grade Grade 3/4 Any grade Grade 3/4

Any AE 208 (100) 201 (96.6) 208 (100) 196 (94.2)

Serious AE 92 (44.2) 67 (32.2) 81 (38.9) 70 (33.7)

Hematologic 197 (94.7) 196 (94.2) 185 (88.9) 179 (86.1)

Neutropenia 187 (89.9) 187 (89.9) 177 (85.1) 171 (82.2)

Anemia 113 (54.3) 74 (35.6) 54 (26.0) 30 (14.4)

Thrombocytopenia 113 (54.3) 86 (41.3) 65 (31.3) 39 (18.8)

Lymphopenia 46 (22.1) 43 (20.7) 29 (13.9) 25 (12.0)

Infections 129 (62.0) 56 (26.9) 148 (71.2) 51 (24.5)

Upper respiratory tracta 39 (18.8) 4 (1.9) 54 (26.0) 4 (1.9)

Lower respiratory tractb 19 (9.1) 9 (4.3) 36 (17.3) 8 (3.8)

COVID-19c 29 (13.9) 6 (2.9) 55 (26.4) 12 (5.8)

AEs, n (%)

As-treated patients (n=176)

Any 

grade

Grade  

3/4

Median  

time to  

onset, 

days

Median 

duration,  

days

Resolved,  

n

CRS 134 (76.1) 2 (1.1) 8 3 134

Neurotoxicitya 36 (20.5) 5 (2.8)

ICANS 8 (4.5) 0b 10 2 8

Otherc 30 (17.0) 4 (2.3)

Cranial nerve palsyd 16 (9.1) 2 (1.1) 21 77 14

Peripheral 

neuropathy
5 (2.8) 1 (0.6) 63 201 3

MNT 1 (0.6) 0 85 – 0

In the cilta-cel as-treated population:

• 30 patients had non-ICANS neurotoxicitiesc

– 16 cranial nerve palsies (14 recovered)

– 5 peripheral neuropathies

– 1 MNT (grade 1)

• Lower incidence and severity of CRS, ICANS, MNTs, and some  

cytopeniase observed with CARTITUDE-4 vs CARTITUDE-1

– Cilta-cel may be better tolerated when used earlier 

in treatment

– Effective bridging therapy enables better control of tumor 

burden prior to CAR-T infusion

– MNTs were lower likely related to patient management 

strategies implemented to mitigate this risk



Provided by BMS in response to unsolicited requests only. 
19

KarMMa-2 cohort 2: ide-cel for “functional” HR MM

aAfter lymphodepletion (cyclophosphamide 300 mg/m2 + fludarabine 30 mg/m2 × 3), patients received a single infusion of ide-cel at a range of 150–450 × 106 CAR+ T cells (up to an additional 20%; 20% 

over the protocol-specified dose constituted overdose); bAt investigator discretion, patients could receive maintenance treatment post-infusion; cMeasurable disease determined by M protein (serum 

protein electrophoresis ≥ 0.5 g/dL or urine protein electrophoresis ≥ 200 mg/24 hours) and/or light chain MM without measurable disease in serum or urine (serum immunoglobulin free light chain 

≥ 10 mg/dL and abnormal serum immunoglobulin κ:λ free light chain ratio); dMust contain a PI, an IMiD® agent, and dexamethasone.

ASCT, autologous stem cell transplantation; CAR, chimeric antigen receptor; CR, complete response; CRR, complete response rate; DOR, duration of response; ECOG, Eastern Cooperative Oncology 

Group; HRQoL, health-related quality of life; ide-cel, idecabtagene vicleucel; IMiD, immunomodulatory drug; IMWG, International Myeloma Working Group; MM, multiple myeloma; MRD, minimal 

residual disease; ORR, overall response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PI, proteasome inhibitor; PK, pharmacokinetics; sCR, stringent complete 

response; TTP, time to progression; TTR, time to response; VGPR, very good partial response.

Post-treatment follow-up Survival follow-up

Primary

endpoint

Cohort 2c: CRR (CR and sCR; by

investigator per IMWG criteria)

Secondary

endpoints

Cohort 2c: ORR, VGPR rate, TTR, DOR, 

PFS, TTP, OS, safety, PK, immunogenicity 

(anti-CAR antibody response), HRQoL

Exploratory

endpoints

r Cohort 2c: MRD, biomarkers

Cohort 2 (N = 99)

Clinical high-risk MM (1 regimen)

Cohort 2a (n = 37)

Early relapse (PD < 18 months from front-line therapy

including ASCT)

Cohort 2b (n = 31)

Early relapse (PD < 18 months from front-line therapy

without ASCT)

Cohort 2c (n = 31)

Key inclusion criteria

• Inadequate response (< VGPR; excluding PD) 70–110 days 

post–ASCT (single/tandem)

• ≥ 18 years of age

• Measurable diseasec

• Received ≥ 3 cycles of induction therapyd

• ECOG performance status score ≤ 1

Survival follow-up

Every 3 months up to 5 years

after the last patient received

the first ide-cel infusion

Ide–cel infusion

(150-450 × 106

CAR+ T cells)a

Minimum 24 months

or until PD post–ide–cel

infusion, whichever

is longerb

Post-treatment

follow-up

discontinuation

visit

• Efficacy and safety were analyzed

in all patients who received ide-cel

KarMMa-2

Dhodapkar M et al, ASH 2023



KarMMa-2 cohort 2c: clinical outcomes
KarMMa-2

PFS

DOR



Summary

• Ide-cel and cilta-cel significantly improved PFS vs SOC in patients with early

lines of RRMM

✓PFS benefit across many prespecified subgroups

• Both ide-cel and cilta-cel significantly increased the ORR and depth of

response vs SOC

• Relevance of the most effective bridging therapy

• The safety profile of ide-cel and cilta-cel was manageable and consistent with

prior studies in later LoT
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