
• PFS in this analysis was measured post hoc from cilta-cel infusion
– Per protocol, pre–cilta-cel disease evaluations were to occur at apheresis, on day 1 ± 7

of each bridging cycle, starting cycle 2, and ≤7 days prior to start of lymphodepletion

Binod Dhakal1, Shinsuke Iida2, M Hasib Sidiqi3,4, Elena Zamagni5, Sung-Soo Yoon6, Natalie Callander7, Cyrille Touzeau8-10, 
Quanlin Li11, Agnes Balogh12, Ana Slaughter13, Nina Benachour12, Carolina Lonardi14, Arnab Ghosh15, Martin Vogel16, 
Nikoletta Lendvai15, Tamar Lengil15, Mythili Koneru17*, Nitin Patel17, Octavio Costa Filho17*, Vrinda Mahajan17, 
Joaquín Martínez-López18, Kwee Yong19, Katja Weisel20, Xavier Leleu21

Effectiveness of Bridging 
Therapy Corresponds to 
Improved Outcomes After 
Ciltacabtagene Autoleucel: 
Phase 3 CARTITUDE-4 
Study of Patients With 
Relapsed, Lenalidomide-
Refractory Multiple 
Myeloma

Analysis population

• 208 patients were randomized to cilta-cel and
211 to SOC; baseline characteristics were
previously reported1

• 196 patients in the cilta-cel arm received both
bridging therapy and cilta-cel
– Median follow-up from randomization:

33.7 months
– Median follow-up from infusion:

30.4 months

• Among the 196 patients infused with cilta-cel:
– 176 received cilta-cel as study treatment
– 20 patients had PD on bridging therapy and

received cilta-cel as subsequent therapy
– Most were bridged with DPd (n=172; 87.8%)
 Cilta-cel as study treatment subgroup:

158/176 (89.8%)
 Cilta-cel as subsequent therapy

subgroup: 14/20 (70.0%)
• Number of bridging therapy cycles:

– Cilta-cel as study treatment subgroup:
 DPd: median 2 (range, 1–6)
 PVd: median 3 (range, 2–4)

– Cilta-cel as subsequent therapy subgroup:
 DPd: median 2 (range, 1–4)
 PVd: median 2 (range, 1–3)

• Treatment responses to bridging (before
lymphodepletion) are shown in Table 1

• In CARTITUDE-4, a single infusion of ciltacabtagene autoleucel
(cilta-cel) significantly improved progression-free survival (PFS) and
overall survival (OS) vs standard of care (SOC) in patients with
relapsed lenalidomide-refractory multiple myeloma (MM) after
1–3 prior lines of therapy (LOT)1,2; at median 33.6-month follow-up2:
– PFS: weighted hazard ratio (HR)=0.29; nominal P<0.0001
– OS: HR=0.55; P=0.0009

• Effective tumor burden reduction using bridging therapy has been
shown to correlate with better PFS in patients treated with cilta-cel3

– In CARTITUDE-4 patients who received cilta-cel as study
treatment, a ≥25% tumor burden reduction after bridging
correlated with longer PFS3

• Here, we further investigate the correlation between response to
bridging therapy with the efficacy and safety outcomes after
cilta-cel infusion

PFS and OS with cilta-cel by response to bridging therapy

• Patients with deeper responses (ie, ≥PR) to bridging therapy had improved PFS and OS
after cilta-cel (Figures 3 and 4)

Outcomes in patients who received cilta-cel as subsequent therapy

• Of 20 patients who received cilta-cel as subsequent therapy:
– 8 received salvage therapy after PD (on bridging therapy) and before cilta-cel,

resulting in median 3 (range, 2–5) prior LOT before infusion of cilta-cel as
subsequent therapy

– 9 patients had ≥4 prior LOT and would have been ineligible for CARTITUDE-4

• In patients with PD during bridging, median PFS from infusion of cilta-cel as
subsequent therapy was 7.4 months

• By data cut-off, 14 PFS events (including 12 OS events) had occurred after cilta-cel
infusion in this subgroup
– 6 deaths were due to adverse events (AEs); half (n=3) were infections during the first

2 months after cilta-cel (Table 2)
– While patients with PD on bridging therapy, as a group, had worse outcomes,

6 (30.0%) patients derived significant benefit from cilta-cel and were progression free
at median 28.6 (range, 25.4–35.7) months after cilta-cel

Safety by response to bridging therapy

• Rates of most AEs of special interest were lower in patients who achieved deeper
treatment responses to bridging therapy, prior to cilta-cel infusion (Table 2)
– There were no cases of immune effector cell (IEC)-parkinsonism in patients who

achieved ≥PR before cilta-cel infusion
– Nonrelapse mortality rates were highest in patients with PD during bridging
– Rates of prolonged grade 3/4 thrombocytopenia and neutropenia were lowest in

patients with ≥VGPR before cilta-cel
– Cranial nerve palsy (CNP) rate was lowest in patients with PD during bridging; the

pathophysiology of CNP is not well understood and seems to be both distinct from
that of IEC-parkinsonism and unrelated to disease burden before CAR-T infusion

Introduction Methods
• CARTITUDE-4 study design is shown in Figure 1
• Patients who were infused with cilta-cel as study treatment or as

subsequent therapy were included in this analysis (Figure 2)

Figure 2: Study population
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Key Takeaway

Conclusions
Deeper response to bridging therapy correlated with longer PFS and 
OS after cilta-cel

Effective bridging therapy correlated with better efficacy and 
safety outcomes after cilta-cel, emphasizing the need to optimize 
bridging therapy

Presented by B Dhakal at the 67th American Society of Hematology (ASH) Annual Meeting; December 6–9, 2025; Orlando, FL, USA

2215

No cases of IEC-parkinsonism in patients who achieved ≥PR with 
bridging therapy

Patients with poorer responses to bridging therapy were more likely 
to have fatal infections, prolonged thrombocytopenia and 
neutropenia, and higher rates of nonrelapse mortality following 
cilta-cel infusion
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Figure 1: Study design

aPhysicians’ choice. bAdministered until disease progression. BCMA, B-cell maturation antigen; CAR, chimeric antigen receptor; DPd, daratumumab, pomalidomide, and dexamethasone; ECOG PS, Eastern Cooperative 
Oncology Group performance status; IMiD, immunomodulatory drug; ISS, International Staging System; PI, proteasome inhibitor; PVd, pomalidomide, bortezomib, and dexamethasone. 

a32 had PD (n=30) or died (n=2) during bridging /lymphodepletion, before receiving cilta-cel as study treatment, 
of which 20 received cilta-cel as subsequent therapy. PD, disease progression.

Table 2: AEs of special interest

*Occurred in a patient with unconfirmed PD at cilta-cel infusion.
aAmong 3 patients who were NE for response to bridging therapy, there were 2 CRS cases, 2 grade 3/4 infections, and 1 CNP case. bDeaths not due to PD were considered nonrelapse
mortality at any time prior to clinical data cut-off. cDid not recover to grade 2 by day 60 post cilta-cel.
CRS, cytokine release syndrome; ICANS, immune effector cell–associated neurotoxicity syndrome.

AE, n (%) ≥VGPR
(N=42)

PR
(N=70)

MR/SD
(N=61)

PD
(N=20)

CRSa 28 (66.7) 53 (75.7) 51 (83.6) 17 (85.0)

ICANS 2 (4.8) 3 (4.3) 3 (4.9) 7 (35.0)

CNPa 5 (11.9) 5 (7.1) 5 (8.2) 1 (5.0)

IEC-parkinsonism 0 0 1 (1.6)* 1 (5.0)

Grade 3/4 infectionsa 17 (40.5) 25 (35.7) 25 (41.0) 6 (30.0)

Nonrelapse mortality 3 (7.1) 6 (8.6) 11 (18.0) 6 (30.0)

Fatal infections 1 (2.4) 3 (4.3) 8 (13.1) 3 (15.0)
Prolonged grade 3/4c 
cytopenias

Thrombocytopenia 4 (9.5) 8 (11.4) 7 (11.5) 10 (50.0)

Neutropenia 1 (2.4) 11 (15.7) 6 (9.8) 2 (10.0)

Anemia 0 1 (1.4) 1 (1.6) 3 (15.0)

Table 1: Response to bridging therapy 
(before lymphodepletion) 

MR, minimal disease; NE, not evaluable; PR, partial response; SD, stable disease; VGPR, very 
good partial response.

Response to 
bridging therapy

Number of patients
(N=196)

≥VGPR, n (%) 42 (21.4)

PR, n (%) 70 (35.7)

MR/SD, n (%) 61 (31.1)

PD, n (%) 20 (10.2)

NE, n (%) 3 (1.5)

Apheresis 
(start of study 
treatment)

Follow-up

1:1 randomization
Stratified by: 

• Choice of
PVd/DPd

• ISS stage
• Number of prior

LOT

Bridging
PVd or 
DPda

≥1 cycle

PVd or DPda,b
SOC arm

Lymphodepletion

T-cell transduction and expansion

Day 1:
Cilta-cel 
infusion

(Target: 0.75 × 106

CAR+ T cells/kg)

Cilta-cel arm

Screening
Key inclusion criteria: 
• Age ≥18 years with MM
• 1–3 prior LOT (including PI

+ IMiD)
• Lenalidomide refractory
• ECOG PS ≤1

Key exclusion criteria:
• Prior CAR-T or

BCMA-targeting therapy

419 randomized

208 randomized to cilta-cel

176 received cilta-cel as study treatmenta

208 received apheresis/
bridging

211 randomized to SOC

208 received SOC
therapy 

20 received cilta-cel as subsequent therapy 

Figure 4: OS from cilta-cel infusion by response to bridging therapy
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Figure 3: PFS from cilta-cel infusion by response to bridging therapy
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Number at risk

≥VGPR
(N=42)

PR
(N=70)

MR/SD
(N=61)

PD
(N=20)

30-month PFS rate, % 75.9 72.9 56.5 30.0

≥VGPR
(N=42)

PR
(N=70)

MR/SD
(N=61)

PD
(N=20)

30-month OS rate, % 85.1 91.4 74.8 40.0
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