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• Review the current landscape and challenges
• Lymphoma and myeloma

• Discuss the blueprint for advances
• Innovation opportunities

• Highlight emerging successes 

Content Outline
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CAR T: CD19 for B-cell NHL

Axi-cel Brexu-Cel Tisa-Cel Liso-Cel

Berger et al, Gene and Cellular Immunotherapy 2022



© National Comprehensive Cancer Network, Inc. 2025. All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by 
any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

• Liso-cel
• Diffuse Large B-cell lymphoma
• Follicular Lymphoma
• Mantle Cell lymphoma

• Axi-cel
• DLBCL
• Follicular lymphoma

• Brexu-cel
• Mantle Cell lymphoma

Lymphoma Indications
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CAR T: BCMA in Multiple Myeloma
Ide-cel Cilta-cel

Scheller et al, Leukemia & Lymphoma  2023
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Problem: most DLBCL patients will relapse post CAR T

Boomier et al, Hematol Oncol, 2022

tisa-cel

axi-cel

liso-cel

CAR-T in 2L
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Problem: FL patients will relapse post CAR T

Morschhauser et al, ICML 2023 LBA4 6/2023

liso-cel
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Problem: MCL patients will relapse post CAR T

Wang et al, JCO 2023

Brexu-cel
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Problem: Myeloma is Incurable

Neurotoxicity

Infection

IEC-HLH 

DPd or PVd

Cilta-Cel

PFS

San-Miguel et al, NEJM 2023
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Ide-Cel Less toxicity

Less efficacy

DPd, Kd, Epd, IRd

Problem: Myeloma is Incurable

PFS

Rodriguez-Otero, NEJM 2023
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Problem: Toxicity
• Cytokine Release Syndrome manageable with tocilizumab

• ICANS: immune effector cell associated neurotoxicity
• More difficult to treat
• More success with higher doses of anakinra

• IEC-HS: immune effector cell hemophagocytic syndrome
• Requires early recognition, prompt immunosuppression

• ICAHT: immune effector cell associated hematologic toxicity
• Early vs late
• Severity based on degree of neutropenia 

• Infection
• Prophylaxis is key

• Esp with BCMA CAR T

• Delayed Neurotoxicity
• Rare, disabling, fatal
• ICANS may lead to more subtle chronic neurocognition issues 
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How We Can Improve
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How We Can Improve

Manufacturing
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How We Can Improve

Manufacturing

Host/Conditioning



© National Comprehensive Cancer Network, Inc. 2025. All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by 
any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

How We Can Improve

Manufacturing

Host/Conditioning

New CAR Antigens
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How We Can Improve

Manufacturing

New CAR Antigens

Epitopes

Host/Conditioning
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How We Can Improve

Manufacturing

New CAR Antigens

Epitopes

Host/Conditioning

Cytokines
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How We Can Improve

Manufacturing

New CAR Antigens

Epitopes

Host/Conditioning

Cytokines

Fitness
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• Liso-cel vein to vein: 36 days!
• Cilta-cel                  :  70 days!

Manufacturing

Shah et al, ASH 2024



© National Comprehensive Cancer Network, Inc. 2025. All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by 
any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

Manufacturing

Zamto-cel
vein to vein 14 days
CD19/CD20 dual targeting
fresh (not cryopreserved)
on-site manufacture

PFS from Phase 1 n=12

Phase 2 ASH 2024, 
n=66
CR: 50%
1 yr PFS: 42%

Duration of Response from Phase 1

CR

PR

Shah et al, Nature Med, 2020
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Manufacturing

Fresh vs Frozen, better T-cells?

Xu et al, ASH 2023Furqan et al, TCT 2024

Frozen

Fresh

Fresh

Frozen

Zamto-cel PFS Retrospective PFS CD19/41BB

Months Months
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How We Can Improve

Manufacturing

Host/Conditioning
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Conditioning: immunology

Brentjens et al, Blood 2011, Turtle et al, Science Trans Med, 2017

CD4 T-cell Expansion CD8 T-cell Expansion

Flu + Cy

Cy

Flu + Cy

Cy

• Lymphodepletion: historic, iterative testing
• Decrease host immune response to murine CAR
• Cytokine wave post chemo:
• Flu/Cy: CR 50%, Cy: 8%
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• Flu/Cy vs bendamustine
• Retrospective, n= 60

Conditioning

Bendamustine
Flu/Cy

Bendamustine
Flu/Cy

Ghilardi et al, Blood Advances, 2024
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• Flu/Cy vs bendamustine
• Retrospective, n= 60

Conditioning

Ghilardi et al, Blood Advances, 2024



© National Comprehensive Cancer Network, Inc. 2025. All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by 
any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

Toxicity: ICAHT
Cytopenia Post BCMA CAR T

Mohan et al, Bone Marrow Transplant, 2024
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ICAHT

Mohan et al, Bone Marrow Transplant, 2024

PPost (3mo)Pre

***3000720ANC

**127K30KPlt

***118.8Hgb

Effect of Stem Cell Boost

N =14
P *** <0.001, ** 0.001
Median CD34+ boost: 3.84 x10^6 (1.0 -9)
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How We Can Improve
New CAR Antigens
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New Targets: CD22
• Specific to B-cells
• Expressed broadly on B-cell cancers
• Efficacy of targeted ADCs

Frank et al, Lancet, 2024
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New Targets: CD22

• Phase 1 N= 41
• 95%+ aggressive B-cell lymphoma
• 97% prior CD19 CAR T
• CD22, 41BB, fully humanized
• Vein to vein 18 days
• Successfully made and infused 95%
• Median prior CAR response: 3 months

Frank et al, Lancet, 2024
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New Targets: CD22

Frank et al, Lancet, 2024

PFS by Response

CR (53%)

PR (16%)

SD (8%)

PD (24%)
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New Targets: CD22

Frank et al, Lancet, 2024

Grade 3+All n=38Toxicity

3%95%
CRS

0%11%
ICANS

5%42%
Infection

1%13%
HLH
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New Targets: GPRC5D 

Mailankody et al, NEJM, 2022

• Some expression on skin
• Unknown function 
• Expressed broadly on plasma cells
• Efficacy of targeted BsAb
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New Targets: GPRC5D 

Mailankody et al, NEJM, 2022

• Phase 1 n = 17
• Humanized scvf, 41BB, second gen
• Prior CAR 47%
• Extramedullary dz 47%
• High risk cytogenetics: 76%

• Included 1q gain
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New Targets: GPRC5D 

Mailankody et al, NEJM, 2022

All dose lvls (n=17)Response

71%≥ PR

59%≥ VGPR

35%≥ CR 

47%MRD undetect

Median DOR: 8 months
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New Targets: GPRC5D 

Mailankody et al, NEJM, 2022

Grade 3+All n=17Toxicity

6%88%
CRS

6%6%
ICANS

0%12%
Dysgeusia

1%65%
Skin/Nail

12%12%
Cerebellar*

* Only observed at high dose (450 x10^6)
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How We Can Improve

Epitopes

Cytokines

Fitness
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New Epitope target

Zhang et al, Abstract 2096, ASH 2023

Better on/off kinetics
Less activation-induced cell death
Better CAR T fitness = better efficacy

Distal Epitope loss mechanism of escape

Less immune synapse 
activation
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New Epitope Target

Zhang et al, Molecular Cancer, 2023

N= 12
Prior CAR T Excluded

CR PR  NR PFS

MonthsDose Levels
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• 4th generation: TRUCKS
• CD19CAR + cytokine production

• Allo CAR T-cell products
• Responses seen, ?durability

Novel Cell Therapy Approaches
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Trucks: T-cells Redirected for Universal Cytokine Killing

Chmielewski M et al. Cell Rep. 2017
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Trucks: a hematologists depiction
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huCART19-IL18

Svoboda et al, ICML 6/2023,Hematol Oncol Vol 41, Issue S2

A TRUCK

Humanized antibody domain, targeting CD19, 
producing IL-18

Relapsed B-cell lymphoma n=13

Relapse post commercial CD19 CAR T

Rapid ex-vivo manufacture 3 days
Vein to vein still at 47 days
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huCART19-IL18

Svoboda et al, ICML 6/2023,Hematol Oncol Vol 41, Issue S2

Response to huCART19-18 CAR T Infusion

Day 100     200        300         400       500
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huCART19-IL18

Svoboda et al, ICML 6/2023,Hematol Oncol Vol 41, Issue S2

Duration of Response 9/13 (69%) 
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Advantages
• “off-the-shelf” offers rapid turnaround
• Addresses issue of host T-cell performance
• Multi-dosing
Concerns
• GvHD
• Persistence (risk of graft rejection)
• Off target editing/rearrangements

Allogeneic CAR-T
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Allo-501: Allo CAR T

• CD19, human derived allo-CAR
• Administered with anti-CD52 mAb (to suppress host T-cells 

and prevent rejection
• CD52 knockout of CAR (so the mAb won’t affect)
• Ph1 results in a CAR T naïve relapsed/refractory DLBCL 

population

Locke et al, JCO, 2025
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Allo-501: Allo CAR T

Locke et al, JCO, 2025

CR (42%, 58% in recommend Ph2 dose)

PR (15%)

Overall

50

Progression-Free Survival 

Months
(Median follow up 10 months)

N=33
DLBCL med 3 prior lines (2-8)
No Prior CAR T
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Allo-501: Allo CAR T

Locke et al, JCO, 2025

CAR T  Expansion (log)

Day 10 Day 28 Month 6

CD edited figure for presentation**
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Allo-501: Allo CAR T

Locke et al, JCO, 2025
CD edited figure for presentation**

Median Lymphocyte Recovery

Day 0                                   Day 28                                  Month 6
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Future: CAR T or Bispecific antibodies?
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CAR-T that secrete bispecific antibodies

Choi BD, et al. Nat Biotechnol. 2019
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Summary:

• Opportunity to improve and innovate at every 
step of CAR T process

• Next generation products clearly safer

• New targets open cell therapy for new 
diseases

• Work in progress

• Will the next generation be allo-T?, NK
• Auto products are robust
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Thank you!
Christopher.Dangelo@unmc.edu
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Emerging Cellular Therapies 
for Solid Tumors

Shailender Bhatia, MD
Professor, Medical Oncology

University of Washington

Fred Hutchinson Cancer Center, Seattle, WA

Mar 27th, 2025
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Learning Objectives

• Describe the existing and emerging cellular therapies in the solid 
tumor space.

• Understand the benefits and implications of using different types 
of cellular therapies in the clinic.

• Discuss multidisciplinary strategies to utilize these cell-based 
therapies and address toxicity in treatment planning.
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Adoptive T Cell Therapy Approaches

{Uslu U, June CH. Nat Biotech. 2024}
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Tumor Infiltrating Lymphocytes (TILs)

{Lee S, Curr Oncol Rep, 2012}

Pioneered at NCI by Steven Rosenberg and team
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Enriching TILs for CD8+ T cells 
didn’t enhance responses

ORR: 32% (Bulk TILs)

ORR: 20% (CD8+ TILs)

{Dudley ME et al. JCO 2013}
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Younger, less-differentiated TILs may be better

{Rosenberg SA et al. CCR 2011}



© National Comprehensive Cancer Network, Inc. 2025. All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by 
any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

Lifileucel: TILs for melanoma
(FDA-approved in Feb 2024)

{Chesney J et al; AACR, 2021; Lifileucel package insert}

Cyclophosphamide 60 mg/kg for 2 days 
Fludarabine 25 mg/m2 daily for 5 days

IL-2 (aldesleukin) at 600,000 IU/kg
every 8 to 12 hours for up to 6 doses
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Lifileucel: Responses in refractory melanoma patients

{Chesney J, JITC, 2022}

ORR – 31% (48/153); CR - 5%

Median age: 56 [20-79]; ECOG 0/1 
Median prior therapies: 3 [1-9]; Prior anti-PD-1 (100%)
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Lifileucel: Responses can be durable!

{Chesney J, JITC, 2022}
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Cyclophosphamide 60 mg/kg for 2 days 
Fludarabine 25 mg/m2 daily for 5 days

Lymphodepletion: A double-edged sword!

Potential mechanisms of efficacy:
• Elimination of suppressor T cells. 
• Decreased competition by 

endogenous lymphocytes for 
homeostatic regulatory cytokines 
like IL-7 or IL-15.

{Dudley ME et al. JCO 2005} {Velardi E et al. 2021 Nat Rev Immunol}

Delayed kinetics of immune reconstitution!
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Lifileucel: Poor OS in non-responders
(?Immunosuppression related to  Lymphodepletion)

CAUTION: Use of TILs in earlier settings may 
compromise responses to subsequent IO!

{Chesney J, JITC, 2022}
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Next Generation TIL therapy

{Tseng D, Lee SM. JTCT 2025}
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Adoptive T Cell Therapy Approaches

{Uslu U, June CH. Nat Biotech. 2024}
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APC = antigen-presenting cell: can be 
a dendritic cell, a tumor cell, a virally 
infected cell etc.

Aude Chapuis, MD
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Engineered TCR T Cells

• Requires knowledge of target antigen and associated TCR sequence
– No thymic selection: allows for targets beyond cancer-specific neoantigens
– Examples: driver mutations, antigens arising from virally-encoded genes, cancer 

germline antigens, melanoma differentiation antigens

• Allows for targeting of intracellular proteins; potentially better for solid tumors

• High potential for on-target, off-tumor toxicity (due to shared epitopes between tumor 
and normal tissues)

• HLA genotype must match TCR
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Afami-cel: Engineered TCR targeting 
HLA-A*02 Restricted MAGE-A4

August 2024: US FDA accelerated 
approval for unresectable/metastatic 
Synovial Sarcoma who have: 

1) received prior chemotherapy

2) are HLA-A*02:01P, -A*02:02P, 
A*02:03P, or -A*02:06P positive

3) whose tumor expresses the 
MAGE-A4 antigen. 

Figure courtesy of Sandra D’Angelo, MSKCC
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Afami-cel: Impressive efficacy in a 
subset of pts with Synovial Sarcoma

CRS occurred in 75% (33/44) 
patients, including Grade ≥3 in 2%
(1/44) of patients

ORR 39% (17/44)

Median DOR 12 mos

{D’Angelo SP et al. Lancet 2024}

No IL-2
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PRAME (Preferentially Expressed Antigen in Melanoma): 
An attractive target beyond melanoma

{https://www.proteinatlas.org}

Melanoma (including uveal)
Ovarian (serous type)
Cervical
Endometrial
Germ cell tumors
Breast
Sarcomas
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IMA203: TCR-T targeting PRAME 
HLA-A*02:01

*30 mg/m2 Fludarabine and 500 mg/m2 Cyclophosphamide for 4 days 
**1m IU daily days 1-5 and twice daily days 6-10

{Wermke M et al; SMR, 2024}



© National Comprehensive Cancer Network, Inc. 2025. All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by 
any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

IMA203: TCR-T targeting PRAME 
HLA-A*02:01

Phase 3 trial ongoing in Refractory Melanoma

ongoing

ORR 62% (16/26); Median DOR 12.1 months

{Wermke M et al; SMR, 2024}
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CAR T Cells

• Requires knowledge and consistent expression of target 
antigen 

• Can only target extracellular antigens

• High potential for on-target, off-tumor toxicity

• No HLA restriction



© National Comprehensive Cancer Network, Inc. 2025. All Rights Reserved. No part of this publication may be reproduced or transmitted in any other form or by 
any means, electronic or mechanical, without first obtaining express written permission from NCCN®. Contact education@nccn.org with any questions.

{Uslu U, June CH. Nat Biotech. 2024}
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{Uslu U, June CH. Nat Biotech. 2024}
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Durable (7+ years) CR with aNK cells in a patient with refractory MCC

Cell therapy is more than T-cells!

{Bhatia S et al; Annual SITC meeting; 2019} 
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Conclusions

• Cellular immunotherapy is feasible and efficacious in solid tumors!

• Unique hurdles posed by solid tumors are being addressed 
through creative strategies!

• Possible impact of lymphodepletion on subsequent IO needs to 
be studied carefully and may impact sequencing of therapies

• Do we have the infrastructure to meet the cell therapy tsunami for 
solid tumors?
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