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Mechanisms of resistance



Changes in target antigen expression on tumor cells
Splice Variant



Expression of CAR targets at relapse

Yi Lin. IMW 2021







CAR-T Dysfunction



CAR-T with more naïve, memory like phenotype 
associated with persistence and response



Patients resistant to CAR-T cells & bi-specific antibodies 
have exhausted phenotype



Role of chemotherapy to enhance T cell activities to 
bispecific antibodies



Resistance to retreatment & sequencing



Resistance mechanisms by timeline

Yi Lin. IMW 2021



CAR T-Cell Therapies in Multiple Myeloma: What 
Challenges Must Be Overcome?

• First, centralized manufacturing of autologous CAR T cells limits access to this treatment 
modality. On average, 10% to 20% of the patients are unable to receive the CAR T cells because of 
disease progression or other complications during manufacturing time
• A second challenge to improving response to CAR T-cell therapy is intrinsic fitness of the T 
cells. Having T cells with more naive, stem cell–like memory phenotypes in the collected cells is 
associated with clinical response. Different manufacturing strategies can skew autologous CAR T 
cells toward this phenotype.
• A third challenge is the immunogenicity that can develop against the CAR. Because the 
extracellular part of the CAR uses a portion of antibody construct to bypass major 
histocompatibility complex presentation for tumor antigen recognition, antidrug antibodies (ADAs) 
against the CAR can develop
• Finally, additional antigen targets beyond BCMA will be important

Yi Lin, MD, PhD, ASCO Daily News, November 18, 2021



Incorporating vaccination into BiTE treatment 
Paradigm: HLA-A2-specific BCMA peptide

Anderson K. IMW 2021



Combination BCMA peptide nanoparticle vaccine and BCMA BiTE 
to enhance engagement and anti-myeloma activity of memory CTL

Anderson K. IMW 2021



BAT-CAR: Binary Activated T Cell with Chimeric Antigen Receptor

Anderson K. IMW 2021



BAT-CARs target limitations of CAR-T cells

Anderson K. IMW 2021



CAR density influences CAR-T cells efficacy

• Functional and transcriptional studies 
demonstrate that CAR T cells with high 
expression of the CAR construct  show an 
increased tonic signaling with 
upregulation of exhaustion markers, 
increased in vitro cytotoxicity

Paula Rodriguez-Marquez, Blood in press 
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• However, CAR T cells with high expression 
of the CAR construct  show a decrease in 
in vivo BM infiltration

• Patients treated with CAR T cell products 
enriched in CAR High T cells show a 
significantly worse clinical response

Paula Rodriguez-Marquez, Blood in press 

CAR density influences CAR-T cells efficacy

FIGURE 7
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Future Directions

• Novel cellular sources

• Novel targets in the tumor cells and the BM microenvironment (CD73)

• Novel approaches to overcome resistance like mRNA CARs and BAT CARs


