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We have been doing cell therapy 
for a long time!
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Donor Lymphocyte 
Infusion (DLI)

DLI is a proof of principal for the effectiveness 
of cell therapy



Side effects of blood and marrow transplantation



Cellular Immunotherapy 









Type of cellular therapy

T cell therapy
NK Cell therapy

Stem cell therapy
Dendritic cell therapy

Mesenchymal Cell Therapy



Harnessing the Immune System to 
Attack Tumors

https://aceabio.com



Adoptive Cell Therapy Approaches

June, Riddell, and Schumacher
Science Transl Med 2015



This used to be a risky business. 

Cellular and Gene Therapy





Delivering desired Genes



Chimeric Antigen Receptor 
(CAR) T Cells







Target is critical!
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Cellular Immunotherapy 
CAR T Cells



Importance of lymphodepletion



CAR T cells for ALL



CD19-specific-CAR T-cell therapy outcomes in 
patients with B-ALL

Jackson, H. J. et al. (2016) Driving CAR T-cells forward Nat. Rev. Clin. Oncol. 



Long-Term Follow-up of CD19 CAR Therapy in Acute Lymphoblastic Leukemia



Long-Term Follow-up of CD19 CAR Therapy in Acute Lymphoblastic Leukemia



Commonly used CAR T cells for lymphomas



Depth of Best Response in NCI B Cell Lymphoma 
Study
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Before treatment 6 months after treatment

Response in Patient with Refractory DLBCL







Shah NN et al. ASCO 2019.

Early results of phase I CD19/CD20 CAR T cells in DLBCL from Medical College of 
Wisconcin: 
• Fourteen of 17 patients had a response,(11 CR, 3 PR). 
• Eleven patients were treated at the target dose of 2.5 x 106 cells/kg, 9 had a CR and 

1 PR

Antigen Escape



CAR T Cells for CLL

Lemal et al Journal for ImmunoTherapy of Cancer.  (2019) 7:202 



CAR T Cells for Myeloma





Outcome of bb2121 CAR T-Cell Therapy in Myeloma



Clinical Results of Non-BCMA CAR T cells for Myeloma



• 22 patients were enrolled and 21 received an infusion of CAR T cells and were 
evaluable for safety and activity analyses. 

• At a median follow-up of 179 days, 20 (95%) of 21 patients had an overall response, 
including nine (43%) stringent complete responses, three (14%) complete 
responses, five (24%) VGPR, and three (14%) PR. 

• The most common adverse events included CRS (19 [90%] of 21), including 18 
patients (86%) with grade 1–2 cytokine release syndrome. 

• No death was reported



Engineered NK cells for myeloma

Woan et al. Blood 2018 132:3224



Hoffman, et al.  J Clin Med. 2019 Feb; 8(2): 200

CAR T cells in AML 



Hoffman, et al.  J Clin Med. 2019 Feb; 8(2): 200

CAR T Cells Clinical Trials for AML 



Cell 2018 173, 1439-1453.e19DOI: (10.1016/j.cell.2018.05.013) 
Copyright © 2018 Elsevier Inc. Terms and Conditions



Liu, et al. Blood 2018 132:901

Dual targeting CARs for AML



How about solid tumors





Chimeric antigen receptor (CAR) T cell trials for solid tumors.



Current Clinical Trials in Glioblastoma





Moving Forward with CAR-T Cells



Efficacy & Long-term persistence
Subtypes of CD4+T cells (Th1, Th2, 
Th17, Th9 cells), 

CD8+T cells

naïve, central memory; long-term

effector; active but short lived

Patient conditioning before ACT
Reduced-intensity or non-
myeloablative

Increased intensity myelo ablative

Tumor target
Target antigen is critical determinant for 
efficacy & safety

Ideal target uniquely express on tumor 
cells or on cells which are not essential 
for survival

Trafficking of CAR T cells to tumor
Expression of addressins

Route of CAR-T cell infusion

Intra-tumoral/intravenous

Optimal co-stimulation of T cells

Determinants of successful ACT: CAR-T cells





Leukemia (2018) 32:1317 –1326

Compound CAR T cells







UCARs: Universal Chimeric Antigen Receptors



Rizvi et Science 2015
Desrichard et al clinical Cancer Research 2016




