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ZUMA-12 Study Design

a Administered after leukapheresis and completed prior to initiating lymphodepleting chemotherapy. Therapies allowed were corticosteroids, localized radiation, and HDMP+R. PET-CT was required after bridging.
1. Cheson BD, et al. J Clin Oncol. 2014;32:3059-3068.
Axi-cel, axicabtagene ciloleucel; CAR, chimeric antigen receptor; CR, complete response; CT, computed tomography; DOR, duration of response; DS, Deauville score; ECOG PS, Eastern Cooperative Oncology Group 
performance status; EFS, event-free survival; HDMP+R, high-dose methylprednisolone plus rituximab; HGBL, high-grade B-cell lymphoma; IPI, International Prognostic Index; IV, intravenous; LBCL, large B-cell 
lymphoma; mAb, monoclonal antibody; ORR, objective response rate; OS, overall survival; PET, positron-emission tomography; PFS, progression-free survival. 

Phase 2

Lymphodepleting 
Chemotherapy 

+ Axi-Cel Infusion 

• Lymphodepletion: 
Fludarabine 30 mg/m2

IV and 
cyclophosphamide 
500 mg/m2 IV on 
Days −5, −4, and −3

• Axi-Cel: Single IV 
infusion of 2×106

CAR T cells/kg on 
Day 0 
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Primary Endpoint
• CR (investigator-assessed per 

Lugano 2014 classification1)

Key Secondary Endpoints
• ORR
• DOR
• EFS
• PFS
• OS
• Safety
• CAR T cells in blood and 

cytokine levels in serum

High-Risk LBCL
• HGBL, with MYC and BCL2 and/or BCL6

translocations (double- or triple-hit), or 
• LBCL with IPI score ≥3 any time before 

enrollment

Dynamic Risk Assessment
• Positive interim PET (DS 4 or 5) after 

2 cycles of an anti-CD20 mAb + 
anthracycline-containing regimen

Additional Key Inclusion Criteria
• Age ≥18 years
• ECOG PS 0-1 
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Objective Response Rate

5

• In the efficacy-evaluable population, the CR rate was slightly higher than in the primary analysis1

due to an additional number of patients converting from PR to CR
• Responses were ongoing in 73% of response-evaluable patients at data cutoff
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92% ORRa

86% CR
(n=32)

5% PR 
(n=2)

5%
(n=2) 3%

(n=1)

Efficacy Evaluable
n=37

Overall CR rate, % (95% CI) 86 (71-95)

DHL/THL and IPI score ≥3 (n/N) 4/4
100 (40-100)

DHL/THL only (n/N) 5/6
83 (36-100)

IPI score ≥3 only (n/N) 23/27
85 (66-96)

Patients converted from PR/SD to CR, n (%) 9 (24)
PR to CR 8 (22)
SD to CR 1 (3)

Chavez et al. ASH 2023, Abstract 894

At data cutoff, median follow-up for all patients treated with axi-cel was  40.9 months (range, 29.5-50.2) 
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Adverse Events and Deaths

• No new cases of CRS or neurologic events of any grade occurred since the prior data cut and all 
cases previously reported1 were resolved by data cutoff

• Since the primary analysis,1 prolonged cytopeniab of any grade occurred in only 1 patient and was 
resolved by data cutoff

a AEs were graded per CTCAE version 5.0. Neurologic events were identified based on modified Topp et al 2015.2 CRS events were graded according to a modification of the criteria of Lee and colleagues.3 

b Present on Day ≥30 post-infusion. 
1. Neelapu SS, et al. Nat Med. 2022;28:735-742. 2. Topp CW, et al. Psychother Psychosom. 2015;84:167-176. 3. Lee DW, et al. Blood. 2014;124:188-195. 
AE, adverse event; axi-cel, axicabtagene ciloleucel; CRS, cytokine release syndrome; CTCAE, Common Terminology Criteria for Adverse Events; PD, progressive disease; TEAE, treatment-emergent adverse event. 

New TEAEs After Primary Analysis, n (%) All Treated
(N=40)

Any TEAEa 5 (13)
Grade ≥3 3 (8)

Serious TEAEs 3 (8)
Any infection/infestation 4 (10)

Grade ≥3 2 (5)
COVID-related infections 3 (8)
Device related infection 1 (3)
Sinusitis 1 (3)

• In total, there were 8 deaths in ZUMA-12
- 5 were due to PD (1 occurring after the 

primary analysis data cutoff)1

- 1 COVID-19 (Day 350; Grade 5 and 
unrelated to axi-cel)

- 1 esophageal adenocarcinoma (Day 535, 
occurring after the primary analysis data 
cutoff; Grade 5 and unrelated to axi-cel)1

- 1 septic shock (Day 287; unrelated to axi-cel) 

Chavez et al. ASH 2023, Abstract 894



Lisocabtagene maraleucel as second-line therapy for relapsed or refractory large B-cell lymphoma in 
patients not intended for hematopoietic stem cell transplant:  final analysis of the phase 2 PILOT study

Sehgal et al. Abstract number 105



PILOT

Liso-cel—treated 
analysis set (n = 61)

Age, y
Median (range)
≥ 65 to < 75, n (%)
≥ 75, n (%)

74 (53—84)
27 (44)
28 (46)

Histology, n (%)
DLBCL NOS
Transformed FL
HGBCL
FL3B

33 (54)
9 (15)

18 (30)
1 (2)

Relapsed or refractory, n (%)
Relapsed total / ≤ 12 mo / > 12 mo
Refractorya

28 (46) / 13 (21) / 15 (25)
33 (54)

Received bridging therapy,b n (%) 32 (52)

Baseline demographics and disease characteristics

Sehgal et al. Abstract number 105

Transplant not intended characteristics 

Liso-cel—treated 
analysis set (n = 61)

Age, y
≥ 70, n (%) 48 (79)

Screening ECOG PS of 2, n (%) 16 (26)

CrCl < 60 mL/min, n (%) 15 (25)

DLCO ≤ 60%,a n (%) 4 (7)

LVEF < 50%, n (%) 1 (2)

AST/ALT > 2 × ULN, n (%) 0 



Liso-cel—treated efficacy analysis set (n = 61)

Abstract number 105

PFS by BOR

Total
(n = 61)

CR
(n = 33)

12-mo rate
(95% CI)b

46.6%
(33.4—58.8)

78.4%
(59.9—89.1)

18-mo rate
(95% CI)b

42.9% 
(29.9—55.2)

72.1%
(53.2—84.4)



Adverse events of special interest in the TE 
and post-TE periods

TE period
(n = 61)

Post-TE period
(n = 57)

CRS,a n (%)

Any grade 23 (38) 0
Grade 1/2 22 (36) 0
Grade 3/4 1 (2) 0
Grade 5 0 0

NEs,b n (%)
Any grade 19 (31) 0

Grade 1/2 16 (26) 0

Grade 3/4 3 (5) 0
Grade 5 0 0

Prolonged cytopenia at Day 29,c n (%) 52 (85) N/A
Grade ≥ 3 infections, n (%) 4 (7) 1 (2)
Hypogammaglobulinemia, n (%) 5 (8) 1 (2)
Second primary malignancy, n (%) 0 2 (4)

• Bacteremia and sepsis (n = 1)

• Squamous cell carcinoma of skin 
and malignant external ear 
neoplasm (n = 1)

• Myelodysplastic syndrome (n = 1)

Abstract number 105

treatment-emergent (TE) period (≤ 90
days after liso-cel administration)



Multicenter, real-world study in patients with relapsed 
or refractory large B-cell lymphoma who received 

lisocabtagene maraleucel in the United States

Jennifer L. Crombie,1 Loretta J. Nastoupil,2 Charalambos Andreadis,3 Iris Isufi,4 Bradley Hunter,5
Allison Winter,6 Brian Hess,7 Stefan K. Barta,8 Michael J. Frigault,9 M. Lia Palomba,10 Natalie 
Grover,11 Michael D. Jain,12 Tamara K. Moyo,13 Sagar S. Patel,14 Priyanka A. Pophali,15 David 
Bernasconi,16 Charimar Santiago Parrilla,17 Amani Kitali,18 Fei Fei Liu,18 Mecide Gharibo,18
Marcelo C. Pasquini17

1Dana-Farber Cancer Institute, Boston, MA, USA; 2The University of Texas MD Anderson Cancer Center, Houston, TX, USA; 3Helen 
Diller Family Comprehensive Cancer Center, University of California, San Francisco, San Francisco, CA, USA; 4Yale University School of 
Medicine, New Haven, CT, USA; 5Intermountain LDS Hospital, Salt Lake City, UT, USA; 6Cleveland Clinic Taussig Cancer Institute, 
Cleveland, OH, USA; 7Medical University of South Carolina, Charleston, SC, USA; 8Abramson Cancer Center at the University of 
Pennsylvania, Philadelphia, PA, USA; 9Massachusetts General Hospital, Boston, MA, USA; 10Memorial Sloan Kettering Cancer Center, 
New York, NY, USA; 11University of North Carolina at Chapel Hill, Chapel Hill, NC, USA; 12Moffitt Cancer Center, Tampa, FL, USA; 
13Atrium Health, Levine Cancer Institute, Charlotte, NC, USA; 14Huntsman Cancer Institute, University of Utah, Salt Lake City, UT, USA; 
15University of Wisconsin, Carbone Cancer Center, Madison, WI, USA; 16Celgene, a Bristol Myers Squibb Company, Boudry, 
Switzerland; 17Center for International Blood and Marrow Transplant Research, Medical College of Wisconsin, Milwaukee, WI, USA; 
18Bristol Myers Squibb, Princeton, NJ, USA

Abstract number 104

• Liso-cel is an autologous, CD19-
directed, 4-1BB CAR T cell product 
composed of CD8+ and CD4+ CAR+

T cells 
• Approved in the United States for 

the treatment of adults with R/R 
LBCL after ≥ 1 lines of systemic 
therapy

• Report real-world clinical 
effectiveness and safety of 
commercial liso-cel in patients 
with R/R LBCL based on a 
postmarketing study using data 
collected at the Center for 
International Blood and Marrow 
Transplant Research (CIBMTR)



Of the total patient population, 211 (53%) were 
not eligible for TRANSCEND NHL 001 because of:

• Severity of comorbidities

• ECOG performance status

Total
(N = 396)

Male, n (%) 247 (62)
Median (range) age, y 70 (23—91)

< 65, n (%) 129 (33)
≥ 65, n (%) 267 (67)
≥ 75, n (%) 117 (30)

Histology, n (%)
DLBCL 332 (84)

DLBCL not otherwise specified 323 (82)
Transformed from CLL (Richter transformation) 26 (7)
Transformed from other lymphoma histology 83 (21)

Primary mediastinal B-cell lymphoma 2 (1)
Follicular lymphoma grade 3B 3 (1)
High-grade B-cell lymphoma (HGBCL) 42 (11)

HGBCL with c-MYC and either BCL2 and/or BCL6
translocation at infusion 35 (9)

Other 12 (3)
ECOG PS of 0—1 / 2 / 3—4, n (%) 332 (84) / 24 (6) / 2 (1)
Comorbidities, n (%) 301 (76)
Active CNS involvement, n (%) 21 (5)
IPI score (before liso-cel infusion), n (%)

0—2 259 (65)
3—5 137 (35)

Median (range) prior lines of therapy and HSCT 3 (1—12)
Received ≥ 2 lines of prior systemic therapy, n (%) 343 (87)
HSCT, n (%)

Autologous 56 (14)
Allogeneic 4 (1)

Received bridging therapy for disease control, n (%) 134 (34)
Received standard LDC (FLU/CY), n (%) 354 (89)
Median (IQR) time from leukapheresis to liso-cel infusion, d 37 (34‒42)

Baseline demographics and disease characteristics

Abstract number 104
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Eligible for response assessment (n = 388)

CR rateORR

76%
95% CI, 71.5‒80% 

63%
95% CI, 58‒68% 

Median (range) time to initial response, mo, 1 (0—10) 
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Efficacy in TRANSCEND noneligible population

211 207 205 190 158 146 130 103 95 87 84 80 77
396 382 375 350 294 273 240 174 158 146 140 135 126

0 1 2 3 4 5 6 7 8 9 10 11 12

202 192 171 156 124 115 102 81 76 69 66 64 60
378 352 316 283 224 212 188 134 123 113 106 104 95

Response rates

CRORR

76%
95% CI, 70‒82% 64%

95% CI, 57‒70%

DOR

TRANSCEND noneligible
(n = 155)a,b

Probability of maintaining response at 6 mo, % (95% CI) 78 (70—84)

Probability of maintaining response at 12 mo, % (95% CI) 64 (52—73)

OS

PFS

TRANSCEND noneligible
(n = 202)a,b

Probability of PFS at 6 mo, % (95% CI) 65 (58—71.5)

Probability of PFS at 12 mo, % (95% CI) 54 (46—61.5)
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TRANSCEND noneligible
(n = 211)a,b

Probability of OS at 6 mo, % (95% CI) 80 (74—85)

Probability of OS at 12 mo, % (95% CI) 67.5 (59—74)
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155 148 138 118 103 94 80 68 63 55 45 34 14
288 267 247 211 179 159 131 107 102 88 71 58 25

Total
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Adverse events of special interest and deaths

aDefined as any infection requiring treatment; bDefined as grade 4 thrombocytopenia and/or neutropenia persistent at 30 days after infusion; cAcute respiratory distress syndrome, acute 
respiratory failure with hypoxia, cardiac failure, cardiopulmonary arrest, CNS failure, gastrointestinal hemorrhage, idiopathic pneumonia syndrome, metabolic encephalopathy, obstructive 
shock, prior malignancy, pulmonary embolism, respiratory failure, septic shock, suicide, and unknown (n = 1 each).
CNS, central nervous system; CRS, cytokine release syndrome; ICANS, immune effector cell—associated neurotoxicity syndrome.

Adverse event of special interest
Total

(N = 396)
Clinically significant infections,a n (%) 162 (41)

Viral 113 (29)
Bacterial 77 (19)
Other 24 (6)
Fungal 8 (2)
Parasitic 1 (< 1)

Prolonged cytopenia,b n (%) 49 (12)
Hypogammaglobulinemia, n (%) 219 (55)

Median (range) time to onset, d 34 (1‒716)
Median (range) time to resolution, d 148.5 (11‒373)

Tumor lysis syndrome, n (%) 2 (< 1)
Grade 3 or 4 2 (< 1)

Grade 3 or 4 organ toxicity, n (%) 20 (5)
Second primary malignancy, n (%) 13 (3)

Squamous cell skin malignancy 5 (1)
Myelodysplasia 3 (1)
Basal cell skin malignancy 2 (< 1)
Gastrointestinal malignancy 2 (< 1)
Melanoma 1 (< 1)
Myeloproliferative neoplasm 1 (< 1)

Deaths
N = 113

Primary disease
n = 74
65%

Otherc
n = 16
14% 

COVID-19
n = 5 

Pulmonary failure
n = 5 

Not
provided

n = 5 

CRS
n = 3 

ICANS
n = 3 

Viral infection
n = 2 

Safety was consistent between the two age subgroups of < 65 
and ≥ 65 years, and between the TRANSCEND noneligible 
subgroup and the Total patient population

Abstract number 104



Improved Overall Survival With Axicabtagene Ciloleucel vs Standard of 
Care in Second-Line Large B-Cell Lymphoma Among the Elderly: 

A Subgroup Analysis of ZUMA-7

Kersten et al. ASH 2023, Abstract 1761
• In ZUMA-7 (NCT03391466), the first randomized, global, multicenter, Phase 3 study of axi-cel versus standard of 

care (SOC) as second-line treatment in patients with early R/R LBCL, axi-cel showed significantly improved 
event-free survival (EFS) compared with second-line SOC (hazard ratio [HR], 0.398, P<.0001; median 8.3 versus 2.0 
months, respectively; 24-month EFS rate: 41% versus 16%, respectively; 24.9-month median follow-up)1

– Similar findings were observed among patients aged ≥65 years, whereby axi-cel was safely administered and resulted in 
improved EFS, response rates, and quality of life compared with SOC2

• At a median follow-up of 47.2 months, results from the ZUMA-7 primary overall survival (OS) analysis demonstrated 
superior OS in the intention-to-treat (ITT) population (HR, 0.726; 95% CI, 0.540-0.977; one-sided P=.0168)3

1. Locke FL, et al. N Engl J Med. 2022;386:640-654. 2. Westin JR, et al. Clin Cancer Res. 2023;29:1894-1905. 3. Westin JR, et al. N Engl J Med. 2023;389:148-157.



18
Kersten et al. ASH 2023, Abstract 1761

OS of Axi-Cel Versus SOC in Patients 
Aged ≥65 Years and ≥70 Years

PFS of Axi-Cel Versus SOC in Patients 
Aged  ≥65 Years and ≥70 Years



Key Safety Data Among Elderly Patients 
Since Start of Treatment

Axi-Cel, ≥65 Years
N=49

SOC, ≥65 Years
N=55

Any Grade Grade ≥3 Any Grade Grade ≥3

AEs of Interest, n (%)

CRS 48 (98) 4 (8) - -

Neurologic event 33 (67) 13 (27) 14 (25) 1 (2)

Hypogammaglobulinemia 10 (20) 0 (0) 1 (2) 0 (0)

Cytopenia 41 (84) 41 (84) 45 (82) 42 (76)

Infections 30 (61) 14 (29) 21 (38) 9 (16)

Reason for Death, n (%) 25 (51) 29 (53)

Progressive disease 20 (41) 20 (36)

Grade 5 AE during protocol-specific reporting period 2 (4)a 1 (2)b

New or secondary malignancy 1 (2%)  acute myeloid leukemia 0 (0)

Other reason for death 2 (4) 8 (15)

Definitive therapy–related mortality 0 (0) 1 (2)

Kersten et al. ASH 2023, Abstract 1761



Pre- and post-treatment immune contexture correlates with 
long term response in large B cell lymphoma patients 

treated with Axicabtagene ciloleucel (axi-cel)

Mattie et al. ASH 2023, Abstract 226



• The association between immune cell subset density and 
probability to relapse was evaluated in a subset of ZUMA-1 
patients. 

Tumor immune contexture analysis

26 patients treated
• 11 relapsed (6 CR/5 PR) 
• 15 durable response (15 CR)

32 tumor biopsies
• 15 at baseline (13 CR/2 PR)
• 17 post-infusion (13 CR/4 PR)

• MULTIOMICS ANALYSIS• SAMPLING

Macrophages

M1M2 hybrid M2M1 M1M2 hybridM1 

Macrophage plasticity

T helper Lineage

T cell subset

• Brightplex®  T cell infiltration 
CD3 CD8 FOXP3 TIM3 PD1 LAG3 TOX

• Brightplex® regulatory T cell subtyping 
CD3 CD8 GATA3 TBET RORg BCL6 FOXP3

• Brightplex® T cell activation/exhaustion 
CD3 CD8 TIM3 LAG3 PD1 GZMB KI67

• Brightplex® Macrophage 
CD68 CD64 CD163 CD204 CD206 PDL1

• Brightplex® MDSC 
CD3 CD11B CD68 CD14 CD15 LOX1 S100A9

• +   Transcriptomic analysis, nCounter® PanCancer panel 

Mattie et al. ASH 2023, Abstract 226



Axicel impact on Tumor Immune Contexture in DLBCL
Th2 mediates M2 Polarization

After Axi-cel infusion 
• Switch from M2 protumoral macrophages to hybrid M1M2 

macrophages phenotype (p<0.0001)
• Global increase of T lymphocyte  subset cell density

(Especially in Ongoing Responder: TC1/TC2 p=0.023)

à Axi-cel drastically impacts the tumor immune contexture 
correlated with ongoing response

Anti-inflammatoryPro-inflammatory

M2

Axi-cel promotes M2 to M1M2 polarization

M1 M1M2 M2

IL-4
IL-13

IFNg

Axi-cel
infusion

Axi-cel infusion impacts macrophage plasticity

Chi-square
<0,0001
N=30

Th 1 Th 2Th 1 Th 2

Mattie et al. ASH 2023, Abstract 226
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Summary

Conclusion
• Warrants validation to determine if baseline proportion of protumor M2 macrophage 

predicts axi-cel relapse.
• Axi-cel treatment significantly impacts densities of  specific T cell subpopulations 

and macrophage proportions
à Leading to a drastic change of the tumor immune contexture correlated with ongoing 
response.

Results
• Low proinflammatory M1 macrophage density seen at baseline and post-infusion 
• In relapsed patients, a higher proportion of protumoral M2 macrophage was 

observed at baseline (p<0.0001)

After axi-cel infusion
• Post-infusion, a significant shift in M2 to M1M2 macrophage proportions (M1, 

M1M2, M2) (p<0,0001) was observed.
• Ongoing response was associated with a significant increase of cell densities:

ü CD4 and CD8 naïve T cells
ü T helper Th2 
ü Cytotoxic T lymphocyte TC2 and TC1+TC2

Axi-cel promotes M2 to M1M2 polarization
M1 M1M2 M2

T lymphocyte change 
after infusion correlates with OR

DECREASE / INCREASE 
after infusion

Ongoing
Response

Relapsed

Paired
samples

Th 1 Th 2

Relapsed
Ongoing
Response

M2 macrophage proportion at baseline
could predict axi-cel relapse

Chi-square
<0,0001
N=16

Mattie et al. ASH 2023, Abstract 226



Pts who are intended to receive CAR-T, commonly require interim therapy before leukapheresis, where in a small 

fraction may achieve a complete remission (CR). Having chemosensitive disease, these pts can be considered for 

auto-HCT. Also, there are reports indicating the efficacy of CAR-T therapy in CR pts (Strati et al., Haematologica, 

2023; Wudhikarn et al., Blood Adv, 2022)

Shadman S, et al. Abstract #781. Presented at the 65th ASH



No. Patients in CR 360

CAR-T 79

Tisa-Cel 53%

Axi-Cel 46%

Liso-Cell 1%

Auto-HCT 281

LBCL who were in a CR
Pts aged 18-75 years with DLBCL or primary mediastinal lymphoma who received 
CAR-T (between 2018-2021) or auto-HCT (between 2015-2021) while in a CR by 
PET or CT endpoints.

Shadman S, et al. Abstract #781. Presented at the 65th ASH



Median follow-up:
CAR-T - 24.7 months (range 3.3-49.4) 
Auto-HCT  - 49.7 months (range 3.0-95.4) 

CAR-T Auto-HCT

2-years RR 48% 27.8% p < 0.001

2-year PFS 47.8% 66.2% p < 0.001

2-year OS 65.6% 78.9% P=0.037

2-year TRM 4.1% 5.9% P=0.673

Patients with early (12 months) treatment failure

No. Patients 57 163

2-years RR 45.9% 22.8% P<0.001

2-year PFS 48.3% 70.9% P<0.001

No differences in 2 year OS or TRM

Univariate analysis

Multivariate analysis
CAR-T was associated with higher risk of relapse (HR 2.18; p < 0.0001) and 
an inferior PFS (HR 1.83; p=0.0011) compared to auto-HCT. There was no 
difference in the risk of TRM (HR 0.59; p=0.36) or OS (HR 1.44; p=0.12). Shadman S, et al. Abstract #781. Presented at the 65th ASH
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