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Evolution of CAR T Cell Therapy 

Mackall et al 2014 

Levine et al  Cancer Gene Therapy 2015 

41BB 

CD28 



CD19: An Ideal Target for Immunotherapy  

Blanc et al. Clin Cancer Res 2011 17:6448 



FDA Approval for CD19-CAR T Therapy 

KYMRIAH ð August 30, 

2017 

Novartis Receives Approval 

For Pediatric Acute 

Lymphoblastic Leukemia  

KYMRIAH ð May 01, 2018 

Large B-Cell Lymphoma 

 

YESCARTA ð October 18, 2017 

Kite/Gilead Receives Approval 

For Adult Non-Hodgkin Lymphoma 



Building Better and New CAR T Cell Therapy 



Priceman et al COO, 2015 

Variables Required for Effective CAR T Cell Therapy 

ü Starting population: unselected 

PBMC, memory subsets, defined 

CD4/CD8 

ü Activation: CD3/CD28, OKT3 

ü Ex vivo expansion: cytokines  

ü CAR design: scFv, spacer 

ü Clinical management  
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The T Cell Compartment Consists of T Cell Subsets at 

Different Stages of Differentiation 



RO 

bleeds 

Wang et al Blood, 2011 

Wang et al Oncoimmunology, 2015 

TCM Derived Human Effectors Exhibit Superior Persistence 

Anti-tumor Activity Following Adoptive Transfer 
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Platform Development for the Generation of CAR T Cells from 

Defined T Cell Subsets for Clinical Trial 

Wang et al , J Immunother. 2012 



Å37 yr; female  

Å Relapse ALL; BCR-ABL positive 

Å Post 3x hyper-CVAD (Cytoxan) chemotherapy;  

  Imatinib/Dasatinib/Ponatinib;  

Å 2x Allo-transplant (double cord blood);Blinitumomab 

Å Treated with CD19-CAR T cells 

    - Day -3: 1.5 gm/m2 Cytoxan; 2 days  

    - Day 0: 200M CD19-CAR TCM 

UPN084  

IRB13447 

Therapeutic Activity of CD19-CAR TCM 

 (CD19R (EQ)28z EGFRt) for Patient with ALL 



Anti-leukemic  Activity of CD19CAR T Cells  

In vivo Persistence of CD19CAR T Cells 

Therapeutic Activity of CD19-CAR TCM 

 (CD19R (EQ)28z EGFRt) for Patient with ALL 
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The T Cell Compartment Consists of T Cell Subsets at 

Different Stages of Differentiation 



Naïve/Memory-Derived CAR T Cells Show 

Improved Antitumor Efficacy 
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Tn/mem-derived CAR T Cell Exhibit Improved 

Expansion 

Tn/mem-derived 
CD19-CAR T cells (200M)  

Tcm-derived 
CD19-CAR T cells (200M)  

Tcm CAR 
(UPN084) 

Pre-T cell Day 7 Day 14 Day 21 Day 28 

0.4% 1.9% 0.8% 0.3% 0 

Tn/mem CAR 
(UPN137) 

0.3% 23.4% 31.4% 6.9% 1.1% 

Clinical trials: 
Dr. Leslie Popplewell  
Dr. Samer Khaled 



Primary CNS Lymphoma (PCNSL) 

Å Tumor from lymph tissue starts in the brain, spinal 

cord, and/or meninges  

Å 1900 new cases per year in U.S. The incidence has 

been increasing over the past 20 years 

Å It represents between 2% and 3% of all primary brain 

tumors. 

Å Unlike peripheral lymphomas, PCNSL is seen 

exclusively in advanced disease 

Å Solitary lesions in 50% and multicentric lesions in 

50% 

Å Deep lesions are common 

Multiple lesions 

Deep lesions 

44% 

13% 

14% 6% 

<1% 

28% 

6% 
6% 

CNS Lymphoma and Treatment 

Fallah et al., Blood Adv, 2016 


