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Chimeric  Antigen  Receptors  (CAR) 

Chimeric  antigen  receptors  are  
recombinant  receptors  that provide  both  
antigen-binding  and  T-cell–activating  
functions 



Treatment of a patient with chimeric 
antigen receptor (CAR) T cells  
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CAR T cell activation and killing of tumor targets 
Signal 1  
(TCR) 

Signal 2  
(costimulation) 





 7-year-old girl with a second recurrence of ALL. She was 
diagnosed 2 years earlier. Karyotype at baseline : 
48,XX,del(9)(p21.3),+11,del(14)(q2;q24),+16/46, XX 

 
 A remission with a negative minimal residual disease had been 

achieved, then she had a relapse 17 months after the original 
diagnosis.  
 

 She had a second remission after reinduction chemotherapy, 
but the leukemia recurred 4 months later, and she did not have 
a response to further intensive chemotherapy. 

 

Case report : Patient 1 



 Peripheral-blood mononuclear cells were collected by 
apheresis before the intensive chemotherapy.  
 

 The patient received an infusion of CTL019 cells that had 
been expanded with anti-CD3 and anti-CD28 antibodies and 
lentivirally transduced to express the anti-CD19 chimeric 
antigen receptor; the total dose was 108 CD3+ cells/kg 
(1.2×107 CTL019 cells/kg), given over a period of 3 
consecutive days. 

 

Case report: Patient 1 
 



 10-year-old girl with ALL who had had a second relapse after 
undergoing transplantation of umbilical-cord blood from an 
unrelated donor (HLA-4/6) 28 months after diagnosis and 10 
months before CTL019 infusion 

      Baseline karyotype: 46,XX,del(1)(p13),t(2;9)(q21;q21), t(3;17) (p24;q23),       
      del(6)(q16q21), del(9)(q13q22), der(16) t(1;?;16) (p13;p13.3)[9]//46,XY[1]  

 

 She had had graft-versus-host disease (GVHD) after the 
transplantation, which resolved with treatment; she was not 
receiving immunosuppressive therapy at the time of her relapse.  
 

 She did not have another remission, in spite of multiple 
cytotoxic and biologic therapies.  

Case report: Patient 2 



Case report: Patient 2 

 
 Before PBMC collection, she received two cycles of 

blinatumomab, a CD19-targeted bispecific antibody treatment 
for ALL, with no response. 
 

 68% of her peripheral-blood cells were of donor origin at the 
time of PBMC collection. 

     CTL019 T cells were manufactured and infused at a total dose      
      of 107CD3+ cells/kg (1.4×106CTL019 cells/kg) in a single dose;  
     etoposide–cyclophosphamide chemotherapy had been    
     administered for lymphocyte depletion the week before. 



Clinical Manifestations: Temperature/LDH 



Clinical manifestations: Cytokines 



Grade 3 - 4 Adverse Events 



CTL019 CAR in Peripheral Blood 



CTL019 Cells in Peripheral Blood, Bone Marrow, and CSF 



Results 

 Complete remission (CR) observed in both patients 
 CR is ongoing in patient 1 one  year after 

treatment  
 Patient 2 had a relapse, with blast cells that no 

longer expressed CD19, approximately 2 months 
after treatment 

 Chimeric antigen receptor–modified T cells are 
capable of killing even aggressive, treatment-
refractory acute leukemia cells in vivo 

 The emergence of tumor cells that no longer 
express the target indicates a need to target other 
molecules in addition to CD19 in some patients 
with ALL 







 CD123 : transmembrane alpha chain of the interleukin-3 receptor, 
 Expression on the majority of AML but is also on many normal hematopoietic cells.  

 
 CD123 : good target for AML-directed CAR therapy (CART123) eradicate primary AML 

in immunodeficient mice. But CART123 also eradicated normal human myelopoiesis. 
 

 As AML is likely preceded by clonal evolution in “pre-leukemic” hematopoietic stem 
cell CART123 is a viable AML therapy but because our observations we suggest that 
CART123-based myeloablation may be used as a novel conditioning regimen for 
hematopoietic cell transplantation 


