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CAR-T 2L+



Axi-Cel Improved Overall Survival Versus Standard of Care

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Key Safety Data At Primary Overall Survival Analysis
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TRANSFORM: study design

SOCd

(3 cycles of salvage immunochemotherapy, 
followed by HDCT + ASCT)

Screening + 
leukapheresis

Crossover to liso-cel
Allowed if SOC failed based on IRC-

confirmed EFSe event

Liso-cel
(100 × 106 CAR+ T cells)

1:1 randomization

Stratification

Primary endpoint
• EFSe (per IRC)

Key secondary endpoints
• CR rate (per IRC), PFS (per IRC), OS

Other secondary endpoints
• Duration of response, ORR (per IRC), 

PFS on next line of treatment
• Safety, PROs

Exploratory endpoints
• Cellular kinetics
• B-cell aplasia

Key patient eligibility criteria
• Age 18—75 years
• Aggressive NHL

– DLBCL NOS (de novo or transformed from indolent NHL), HGBCL (double/triple hit) with
DLBCL histology, FL3B, PMBCL, THRBCL

• Refractory or relapsed ≤ 12 months after 1L treatment containing an anthracycline and a 
CD20-targeted agent

• ECOG PS ≤ 1
• Eligible for ASCT
• Secondary CNS lymphoma allowed
• LVEF > 40% for inclusion
• No minimum absolute lymphocyte count

• Refractory vs relapsed
• sAAIPI: 0/1 vs 2/3

PETb

LDCc

Bridging
therapy
alloweda

aPatients may have received a protocol-defined SOC regimen to stabilize their disease during liso-cel manufacturing; bOnly for patients who received bridging therapy; cLymphodepletion with 
fludarabine 30 mg/m2 and cyclophosphamide 300 mg/m2 for 3 days; dSOC was defined in the protocol as physician’s choice of R-DHAP, R-ICE, or R-GDP; eEFS was defined as time from 
randomization to death due to any cause, PD, failure to achieve CR or PR by 9 weeks post-randomization, or start of a new antineoplastic therapy, whichever occurred first.
EFS, event-free survival; FL3B, follicular lymphoma grade 3B; HGBCL, high-grade B-cell lymphoma; IRC, independent review committee; NOS, not otherwise specified; PMBCL, primary 
mediastinal large B-cell lymphoma; PRO, patient-reported outcome; sAAIPI, secondary age-adjusted International Prognostic Index; THRBCL, T-cell/histiocyte-rich large B-cell lymphoma.
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No. at risk 
Liso-cel 92
SOC 92

87 76 62 59 55 52 48 45 24 20 17 5 3 3 3 3 0
66 39 32 27 22 19 19 19 12 12 10 3 2 2 2 2 0

18-month EFS rate

Liso-cel SOC
52.6% 20.8%

(95% CI, 42.3—62.9) (95% CI, 12.2—29.5)

Median follow-up: 17.5 months
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NR, not reached.
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TRANSFORM: EFS per IRC (ITT set; primary endpoint)

EFS was defined as the time from randomization to death due to any cause, PD, failure to achieve CR or PR by 9 weeks post-randomization, or start of a new antineoplastic therapy due to 
efficacy concerns, whichever occurred first. This endpoint was not statistically retested for the primary analysis.

NR (95% CI, 9.5—NR)

2.4 months (95% CI, 2.2—4.9)

+ Censored

Stratified HR = 0.356
(95% CI, 0.243—0.522)



TRANSFORM AEs



AEs

• Most notable AE’s include CRS and ICANS
• Managed with antipyretics, anti-IL-6 agents, steroids and other advanced care 

with higher grade CRS
• High grade ICANS treatment should include anti-seizure +/- additional 

medications
• Other issues of note include HLH, profound/durable cytopenias and infections. 

Cytokine Release Syndrome ICANS
Product Any Grade Severe Any Grade Severe
Axi-cel 93% 13% 64% 28%
Tisa-cel 58% 23% 21% 12%
Liso-cel 37% 1% 25% 15%



AE’s (CRS/ICANS) ---Follicular Lymphoma

• Cytokine release syndrome occurred in 97 [78%] of 
124 with FL.

• Most cases were grade 1 or 2 (89 [72%] of 124 with FL

• Grade 3 or worse cytokine release syndrome occurred 
in eight [6%] of 124 with FL

• Median time to onset of cytokine release syndrome 
after infusion was 4 days (IQR 2–6) in patients with FL. 
Median duration was 6 days (IQR 4–8) in patients with 
FL

• Neurological events occurred in 70 [56%] of 124 with 
FL, grade 1 or 2 events occurred in 51 [41%] with FL, 
grade 3 or 4 events occurred in 19 (15%) with FL. 

• No grade 5 neurological events occurred.

ELARAZUMA-5



Cytokine Release Syndrome/Neurotoxicity

• No Grade 5 CRS occurred
Parameter N = 68
CRS, n (%)a

Any grade 62 (91)
Grade ≥ 3 10 (15)

Most common any grade symptoms of 
CRS, n (%)

Pyrexia 62 (91)
Hypotension 35 (51)
Hypoxia 23 (34)

AE management, n (%)
Tocilizumab 40 (59)
Corticosteroids 15 (22)

Median time to onset (range), days 2 (1 – 13)
Median duration of events, days 11
Patients with resolved events, n (%) 62/62 (100)

Parameter N = 68
Neurologic events, n (%)a

Any grade 43 (63)
Grade ≥ 3 21 (31)

Most common any grade symptoms, n 
(%)

Tremor 24 (35)
Encephalopathy 21 (31)
Confusional state 14 (21)

AE management, n (%)
Tocilizumab 18 (26)
Corticosteroids 26 (38)

Median time to onset (range), days 7 (1 – 32)
Median duration of events, days 12
Patients with resolved events, n (%) 37/43 (86)b

Wang M et al, KTE-X19 CAR T-Cell Therapy in Relapsed or Refractory Mantle-Cell Lymphoma. N Engl J Med. 2020 Apr 
2;382(14):1331-1342. doi: 10.1056/NEJMoa1914347. PMID: 32242358; PMCID: PMC7731441.



Other agents to manage ICANS/CRS
Agent MOA Data suggesting benefit
Anakinra IL-1 receptor antagonist Preclinical data supporting the role of IL-1 in mediating CRS/ICANS, 

alongside the impact of IL-1 blockade in treatment of CAR T-cell toxicitie
Emapalumab IFN-γ–blocking antibody Preclinical data supporting the role of IFN-γ in mediating CRS/ICANS, 

alongside the impact of IFN-γ blockade in treatment of CAR T-cell 
toxicities.98 Clinical experience is limited

Antithymocyte globulin 
(ATG)

Direct T-cell targeting Potential use is based on clinical efficacy of targeting T cells. Data on 
CRS/ICANS are limited

Alemtuzumab 
(anti-CD52)

Depletion of T and B cells 
by binding to CD52 on the 
cell surface

No published reports on its use for treatment of relapsed/refractory 
CRS/ICANS

Dasatinib TKI (BCR-ABL) Preclinical studies demonstrate the ability of dasatinib to suppress CAR T-
cell cytotoxicity, cytokine secretion, and proliferation

Ibrutinib BTK inhibitor Based on the role of ibrutinib to inhibit IL-2–induced tyrosine kinases, there 
is evidence of reduction in cytokine production in a preclinical model of 
CD19 CAR T cells. Emerging using ibrutinib suggest the potential of 
reducing CRS severity

Ruxolitinib or 
alternative JAK1 
inhibitors

JAK inhibitor Preclinical studies demonstrate a role of JAK pathway singling blockade and 
dose-dependent reduction of multiple cytokines implicated in CRS

• Adapted from Jain et al. Blood 2023 141(20):2340-2442



Late Complications



Locke et al. 2023
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• Infectious complications
• Prophylaxis including anti-fungal during the initial period when counts expected 

to be low.
• Prolongation of anti-viral therapy during 1st year
• Monitoring IgG levels and replace for values < 400

• Cytopenias
• Transfusions prn for thrombocytopenia/anemia
• GCSF
• Rare data on stem cell boost (if stem cells are available)

So what can you do for these issues???



Bispecifics



SC Administration and Step-up Dosing May Mitigate CRS (LBCL)

LBCL
N=157

CRS events, n (%)a 78 (49.7)

Grade 1 50 (31.8)
Grade 2 24 (15.3)

Grade 3 4 (2.5)

Median time to onset from first full dose, d 0.8 (20 h)
CRS resolution, n (%) 77 (98.7)

Median time to resolution from first full dose, d 2 (48 h)
Treated with tocilizumab, n (%) 22 (14.0)

Treated with corticosteroids, n (%) 16 (10.2)

Leading to treatment discontinuation, n (%) 1 (0.6)
aGraded by Lee et al. 2019 criteria.

4.5 9.8

27.2

3.5 1.5
1.3

2.0

12.9

1.4 1.5

2.7

0

10

20

30

40

50

60

70

80

90

100

Priming
C1D1

0.16 mg
n=157

Intermediate
C1D8
0.8 mg
n=153

First full
C1D15
48 mg
n=147

Second full
C1D22
48 mg
n=144

Third full+
C2D1+
48 mg
n=136

Grade 1

Grade 2

Grade 3

CRS Events by Dosing Period

Pa
tie

nt
s 

(%
)

Cycle 1



CRS (LBCL)



Mosunetuzumab Safety (FL)
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 Linton et al. ASH 2023
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Study design: Phase II dose expansion

1. Cheson BD, et al. J Clin Oncol 2014;32:3059–68.
*From C2 and beyond, premedication was optional for patients who did not experience CRS in the previous cycle; corticosteroid 
premedication consisted of 20mg of dexamethasone or 80mg of methylprednisolone, either IV or orally.



CRS summary

CRS by ASTCT criteria1 N=20
Any grade, n (%)

Grade 1 
Grade 2* 
Grade 3+

9 (45)
8 (40)
1 (5)

0

Median time to first CRS onset relative to last 
dose, days (range) 1 (0–2)

Median CRS duration, days (range) 3 (1–9)

CRS management, n (%) 
Corticosteroids 
Tocilizumab
Low-flow oxygen

1 (5)
1 (5)
1 (5)

CRS by cycle and grade

1. Lee DW, et al. Biol Blood Marrow Transplant 2019;25:625–38.

All CRS events were low grade and resolved within C1
Clinical cut-off date: July 6, 2023. *This patient experienced Grade 2 fever, confusion, and hypoxia on D3; management 
included tocilizumab, low-flow oxygen, acetaminophen, and broad-spectrum antibiotics.
ASTCT, American Society for Transplantation and Cellular Therapy
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Late Complications

• Infections are a risk with bispecifics but not to the degree or severity as 
compared to CAR-T. During SUD prophylaxis is recommended as well as 
during concurrent steroid use.
• Thereafter no overt need for prophy (PJP) but consideration for continuation 

of HSV prophy can be given due to B cell depletion and 
hypogammaglobulinemia.

• Most common infections overall are viral and likely could be avoided with 
careful monitoring and replacement of IgG



Integration into the community

• Major issues remain CRS during SUD
• Companies have looked at methods to reduce incidence for FL and LBCL but 

overall most events are grade 1………so doesn’t require hospitalization or 
use of toci.

• Issue remains in identifying which patients will and won’t experience CRS as 
well as labels suggesting hospitalization during SUD

• Good news is for both epco and glofit outpatient studies are ongoing
• Hopefully will remove this wording from label

• For smalled community settings the first step is being comfortable with giving 
drugs and having mechanisms in place to manage rare complication

• Alternative is partnering with larger center for SUD then resuming care for 
remainder……unicorn to get late complications.



Conclusions

• CAR-T approved in both 2L+ (primary refractory) and 3L+ DLBCL
• Provides another curative option for patients
• Recent data indicates that in 2L setting CAR-T has an OS benefit

• FL with two agents approved for R/R patients
• Responses durable but cure unlikely to be proved in near future

• MCL more difficult space given increased AE and no hint that 
treatment is curative.
• Liso-cel with potential to provide response with improved AE profile 

as compared to brexu-cel
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Questions
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