
Assessment challenges in the non-clinical 
development of CAR and TCR modified effector 
cells 

Björn Carlsson, Associate professor 
Non-clinical assessor, MPA 
Swedish alternate in the CAT  
 



Disclaimer  

The upcoming presentation is not necessary the view 
of the agency, but rather a personal reflection on 
issues which normally arise during assessment of 
genetically modified T cells.   



Non-clinical development  
• Pharmacodynamics (PD) 

– Proof-of-concept 
• In vitro, specificity and reactivity 
• In vivo, tumor models (homologous systems) 

• Pharmacokinetics (PK) 
– Biodistribution  
– Persistence  

• Toxicology/Safety studies 
– In vitro 
– In vivo  



PD – proof-of-concept assays and bridging to assays used in the clinic 
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HLA-A*0201/TARP(P5L)4-13 tetramer Interferon gamma 

The Prostate 61:161-170 (2004) 
Proc Natl Acad Sci U S A. 2012 Sep 25;109(39):15877-81.  
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PD In vivo models - shortcomings 



PD In vivo models -  
Shortcomings 

• Species differences in 
immunology will be the 
same regardless of 
model.  



PD - Canine melanoma 

J Immunother 2008;31:377–384 



PD models – proof-of-concept assays and bridging to assays used in 
the clinic 
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Analysis of MART-1/Melan-A specific T cells, Pat 6 
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i.v Infusion of 5 × 109 TILs 

Pre infusion 

Post  

infusion 

• Antigen-specific 
• Reactive 
• Patient pre-treated 
• High cell dose 
 
BUT 
• Unable to detect after treatment 
• No tumor response 
 
ANALYSIS 
• Antigen expression in tumor  
• unknown 
• HLA-A02 expression in tumor 

unknown 
• Tumor immune microenvironment 

unknown 
 
CONSEQUENCE  
• In vitro analysis is not truly 

predictable as to anti-tumor effects 
on a patient-basis 

• Also TILs which are non-reactive in 
vitro might have clinical effect, they 
proliferate 

 

PD In vitro models – proof-of-concept assays and bridging 
to assays used in the clinic 



Patient 24 

Ullenhag, JG. et al, Cancer 
immunology Immunotherapy, 2012 

Non-antigen specific (with any 
available tool), i.e. “negative” 
potency assay 
 
Patient pre-treated 
 
High cell dose 
 
Tumor-response 
 

PD In vitro models – proof-of-concept assays and bridging 
to assays used in the clinic 



• Non-clinical models which generate clinically relevant PD data (in vitro 
and in vivo) are in many ways missing in comparison to models used for 
small molecules. 

      Ways forward;  
– Acknowledge the shortcomings and continue to develop products which 

have a probability of failing during clinical testing.  
 - Such studies should be kept short and uncomplicated due to     
    low predicted value. 
– Start using models which mimic the human disease more closely in regard 

to the tumor-immune system interactions.   
– Extend the clinical data in regard to “immune pathology” and efficacy (or 

lack thereof).  
 
Developers should consider, given the bureaucracy, cost and time associated 
with conducting clinical trials, utilizing preclinical in vivo models that can more 
accurately model tumor immunity and allow more informed assessment of 
intended therapies.  

PD models – conclusions 



Pharmacokinetics  

• Biodistribution, extensive including the CNS.  

• Persistence, cells will/can persist for a very long time. 



Risks - Immunogenicity - Safe CARs/TCRs? 

Toxicity 
-   CNS 
- Cardiovascular 
- Respiratory 
- Cytokine storm vs anti-tumoral effect vs fatal toxicity vs off-target toxicity  



Risks - Immunogenicity - Safe CARs/TCRs? 

• Toxicity/safety studies  
• Using human immune cells in animals is irrelevant in terms of 

safety assessment due to; 
• MHC barrier 
• Xenogeneic barrier 
• Target specificity   

• Homologous products for in vivo testing 
• Always difficult to compare to the human product 
• Especially when using autologous products 

• Relevant in vitro safety assays? 
• Tissue reactivity screening?  
• HLA/TCR matching?  
• Sensitivity? 
   



Discussion - Safety studies/methods  
What methods (in vitro, in vivo) do we have available to gain more 
relevant safety data on genetically modified effector cells before 
first-time in man? 

• In vivo?  
• Antibodies are normally safety-tested in NHP = NHP 

CAR? 
• Homologous murine CARs?  

• In vitro 
• Tissue reactivity screening?  
• MHC/TCR matching?  
• Sensitivity? 

 
For increased safety should all new products include a suicide 
construct?  

• How fast can such a construct act in relation to the clinical 
fatalities (a few days after treatment)?  

 
How can non-clinical data support a safe dose-selection?  

• Activated cells will proliferate.   
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