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CAR-T Therapy for Blood Cancers 



Engineered Autologous T cells: 
CARs vs TCR T cells



Tisagenlecleucel: Mechanism of Action

Mechanism 
of action

1. Milone MC et al. Mol Ther. 2009;17:1453-1464. 2. Hollyman D et al. J Immunother. 2009;32:169-180. 3. Kalos M et al. Sci Transl Med. 2011;3:95ra73.
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● Gene-transfer technology is 
used to stably express CARs 
on T cells, conferring novel 
antigen specificity1,2

● Tisagenlecleucel cells can 
thus be directed against 
any cell that expresses the 
CD19 surface antigen

● Tisagenlecleucel has 
demonstrated cytolytic 
activity against CD19-
expressing cells in an 
antigen-dependent 
manner1,3

TCR, T cell receptor.



Advantages of CAR-T Immunotherapy

● Kills “resistant” tumors (e.g. 17p – P53 del)
● Penetrates “sanctuary” sites (e.g. CNS)
● Through expansion and serial killing can 

eradicate “large” tumors
● Can generate long-lived “memory” 

responses to protect against recurrence
● High degree of specificity, avoids second 

malignancies and immunodepletion
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Manufacturing

Manufacturing Time ~ 3 weeks



Efficacy Comparison

Yescarta Kymriah

Best ORR – 6 

months

82% (101) 53% (81)

ORR per FDA

label

72% (101) 50% (68)

Best CR 54% (101) 40% (81)

CR per FDA label 51% (101) 32% (68)

Long term 52 % (15.4 months,

ASCO18)
n/a

Scholar 1: ORR 26% and CR 8% 



CRS- Cytokine Release Syndrome

CRSHigh fevers

Rigors

Myalgia/
arthralgias

Nausea/vomiting
/anorexia

Fatigue
Headache

Hypotension

Encephalopathy

Dyspnea/ 
tachypnea/ 

hypoxia

Diagnosis based on clinical symptoms and events



Writing Sample in patient with Neurotoxicity 



UMGCCC was 20th Center in the USA to be qualified to 
Administer Yescarta (KITE CD19) CART Therapy for DLBCL



University of Maryland Experience

• Certified to administer Yescarta 
in February 2018.

• 20th Center in the US to be 
qualified to administer Yescarta

• ~500 have undergone REMS 
training (Cancer center, ICU, 
Neuro, General medicine, 
Residents and Fellows)

• 1st patient in March 2018.
• Total 23 patients have been 

treated for lymphoma indication 
(including 21 on commercial 
platform and 2 on research 
trials).

• Additional 3 patients treated for 
ALL



● 14/21 (67%) evaluable patients in CR (13) or 
PR(1).

● 2 patients treated and not yet evaluable
● 7/21 (33%) had progression of disease; 3 patients 

alive on additional therapies, 4 patients died.
● No CRS nor Neurotoxicity related deaths.
● Close collaboration with critical care, consultation 

(Neurosurgery, Neurology, ID) teams essential for 
program success

University of Maryland Experience



● 33 year old lady, healthy, with ABC-type large cell 
lymphoma.

● Progressive disease after R-CHOP X 6.

● Progressive disease after Salvage chemo with R-
GDP.

● LOS- 9 days

● Grade 1 CRS, No neurotoxicity

University of Maryland Experience



Day 80 Day 120, CRDay 30, PR

Baseline- pre-CAR-T Baseline- pre-CAR-T



CD20-Directed AT-CAR-T (Developing Trial) 
● Antibody-Tagged “universal” CAR therapy
● First-in-Human trial planned using Biotin-tagged-

anti-CD20 MoAb and AT-CAR cells for B cell 
lymphoma

● Collaboration with Miltenyi/Lentigen which 
purchased Living-Pharma company established by 
Dr. Eduardo Davila
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