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Genetic redirection of T lymphocytes with 
CARS (chimeric antigen receptors)

To date solid tumors are less susceptible to CAR therapies 

and instead have been treated more successfully with 

immune checkpoint blockade 

ACT : adoptive cell transfer

*Ex vivo enrichment of tumor specific cells

*Expansion to large numbers

*Reinfusion into the patient

non-therapeutic endogenous lymphocytes obtained from the 

peripheral blood can be rendered tumor specific via genetic 

redirection with a T-cell receptor or chimeric antigen receptor 

(CAR)
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transmitted to the cell



CAR –redirected T cell therapies 

Have been successful in hematologic malignancies 

CAR T cells directed to      CD19

ALL

DLBCL

CLL

other B cell non-Hodgkin Lymphomas 

FDA approval Tisagenlecleucel (B-ALL and DLBCL)

Axicabtagen ciloleucel (DLBCL)

CAVE TOXICITIES : cytokine release and neuropathy 



CAR T cells in solid tumors

CAVE severe toxicities since the targeted antigens are often 

not completely foreign to the host 

Off tumor ‘response’ 

*RCC : carbonic anhydrase IX (CAIX) liver toxicity (expression bile 

duct) 

*CRC patient : ERBB2 : high dosage : multiorgan failure with lung 

toxicity (AG expression lung epithelium)

*GI tumors CEACAM-5-CAR T cells : poor efficacy and 

persistence of cells + toxicity from expression on lung epithelium

CAREFUL CONSIDERATION OF TARGET ANTIGENS 
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CAR T cells in solid tumors

More specific antigens :

more limited off-tumor effects but poor clinical efficacy 

*HER2-based CAR in sarcoma

*mesothelin-specific CAR in mesothelioma and pancreatic ca

*CEA for colorectal ca

*EGFRvIII in glioblastoma

*α-folate receptor in ovarian ca

Safer but only stable diseases as best result 

Success : glioblastoma : localized delivery CART cells engineered 

against IL-13Rα : ORR of 7.5 months  !!
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CAR T cells in solid tumors

Even if the perfect antigen can be determined 

Challenges : solid tumors versus liquid tumors ! 

-poor trafficking to the tumor site

-limited persistence and proliferation within the host

-CAR T cells can be functionally suppressed by the tumor 

microenvironment 



Second generation CARs also contain co‐stimulatory domains, like 

CD28 and/or 4‐1BB. The involvement of these intracellular signaling 

domains improve T cell proliferation, cytokine secretion, resistance to 

apoptosis, and in vivo persistence

The third‐generation CARs combine multiple signaling domains, such as 

CD3z-CD28-41BB or CD3z-CD28-OX40, to augment T cell activity
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Additional chemokine 

receptors : improved 

trafficking to tumors 

To resist exhaustion 
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Mitigation of off target 

therapy

Switchable CAR 

targeting via adaptor 

molecules



Future CAR T cell 
Knochelman et al. (2018 Frontiers in Immunology)

I. Should be armored with a superior targeting system 

specific to the tumor and tumor tissue

II. Engineering of a highly potent, persistent, and self 

renewing T Cell subset is of importance 

III. Rejuvenation of the endogenous host response through 

CAR T cell production of monoclonal antibodies against 

immune checkpoint molecules can bolster the immune attack 
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THINK – UZGent 

The NKG2D is a C-type, lectin-like, type II transmembrane 

glycoprotein receptor expressed on human Natural Killer (NK), NKT, 

activated CD8+ T-cells and, under some conditions, subset of γδ+ T-

cells.

The large majority of colorectal cancer cells (80-100%) express 

different NKG2D ligands including MIC-A/B, ULBP1-5.



CAR-T and solid cancers : hope or hype ?

Sylvie Rottey MD, PhD

Medical Oncology

Drug Research Unit Gent 

November 24 2018


