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Objectives

At the conclusion of this session, participants should 
be able to:

• Describe what CAR T-cell therapies are and how 
they target cancer cells

• Identify which cancers can be treated with CAR T-
cells

• Recognize both acute and long-term 
complications/side effects of CAR T-cell therapies



Cancer Therapy

• Surgery

• Radiation

• Chemotherapy

• Immunotherapy



CAR T-cells:

T-lymphocytes that are genetically 
modified to produce chimeric 
antigen receptors that target 

antigens found on the surface of 
tumor cells



Chimeric Antigen 
Receptor
Combines antibody derived 
antigen recognition domain with 
T-cell receptor intracellular 
domain

https://www.mskcc.org/news/model-ts-fda-approves-first-car-t-cells-cancer



Farkona S, BMC Medicine. 



Chimeric Antigen Receptor 
Target Antigens
• Must be present on the surface of cancer cell

• Ideally present on all cancer cells

• Ideally not present on normal cells



CAR T-Cell Therapy Infographic. National Cancer Institute. 
https://www.cancer.gov/about-cancer/treatment/research/car-t-cell-
therapy-infographic. Accessed July 30, 2020.



CAR T-cell Products





FDA Approved CAR T cells
CAR T-cell Product Target Indications Approved ORR CR 

Tisagenlecleucel
(tisa-cel)

CD19 Children and adults up to 25 years 
with R/R B-cell ALL
Adults with R/R B-cell lymphoma

2017,
2018

81%

52%-85%

60%

40%-65%

Axicabtagene
ciloleucel (Axi-cel)

CD19 Adults with R/R B-cell Lymphoma
Adults with R/R follicular 
lymphoma

2017 82%
94%

54%
79%

Brexucabtagene
autoleucel (Brex-cel)

CD19 Adults with R/R Mantle Cell 
Lymphoma

2020 93% 67%

Lisocabtagene
maraleucel (Liso-cel)

CD19 Adults with R/R B-cell Lymphoma 2021 73% 53%

Idecatagene
vicleucel (Ide-cel)

BCMA Adults with R/R multiple myeloma 2021 72% 28%

Ciltacabtagene
autoleucel (Cilta-cel)

BCMA Adults with R/R multiple myeloma 2022 97% 65%

BCMA=B-cell maturation antigen; R/R=relapsed/refractory; ORR=overall response rate; CR=complete response rate



CAR T-cell Toxicities



Lymphodepletion

• Prior to receiving CAR T-cells, patients receive 
lymphodepleting chemotherapy to create a 
favorable environment for CAR T-cell proliferation

• Chemotherapy side effects:
• Nausea, vomiting, decreased appetite

• Prolonged cytopenias

• Infection 



Infectious Complications

Hill JA, Seo SK. Blood



Cytokine Release Syndrome 
(CRS)
Acute systemic inflammatory response due to T-cell 
activation and elevated cytokine levels

Lee et al. Biol Blood Marrow Transplant

ASTCT Consensus Grading



CRS Treatment

• Supportive care
• Exclude infection: blood cultures and empiric antibiotics

• Antipyretics, IVFs, oxygen, vasopressers, mechanical 
ventilation

• Tocilizumab (anti IL-6)

• Corticosteroids



Immune Effector Cell-Associated 
Neurotoxicity Syndrome (ICANS)

ASTCT Consensus Grading

Lee et al. Biol Blood Marrow Transplant



ICANS Treatment

• Supportive care

• Corticosteroids

• Anakinra (IL-1 receptor antagonist) *



Hypogammaglobulinemia

• Due to B-cell aplasia

• “On target, off tumor” toxicity

• Treatment: IVIG q4-8 weeks

• Vaccination

Kampouri et al. Expert Rev Hematol



Relapse

• Relapse can be due to:
• loss of CAR T-cell persistence

• Antigen escape (i.e. CD 19 negative relapse)



Other Side Effects

• Secondary malignancies

• False positive HIV testing



Investigational 
CAR T-cells



Clinicaltrials.gov 



Barriers to Success

• Target antigens

• Tumor antigen heterogeneity

• Trafficking

• Physical barriers/microenvironment

• Proliferation/persistence

• Antigen escape

• Manufacturing time



Future Directions

• Targeting different antigens

• Bispecific CARs

• Allogeneic CARs

• CAR T-cells as first line therapy



Conclusions

• CAR T-cells are genetically modified T-cells used to 
target specific tumor antigens

• There are many toxicities associated with current 
CAR T-cell products including CRS, ICANS, and 
hypogammoglobulinemia

• Though there is still much to be learned about and 
improved on with CAR T-cell therapies, they can 
provide prolonged remission in patients who 
otherwise may not have achieved remission
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