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Off label discussion(s)

Lisocabtagene maraleucel (liso-cel; JCAR017; 
Anti-CD19 CAR T-Cell)



Outline

 CAR-T therapy background on FDA approved 
products 
 B-cell acute lymphoblastic leukemia 
 Diffuse large B cell lymphoma
 Mantle cell lymphoma (ZUMA-2)
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What is CAR T-cell therapy? 

Stands for Chimeric Antigen Receptor T-cell Therapy

 Immunotherapy that uses engineered T lymphocytes to 
specifically target the intended cancer cell 

 Upon infusion, the receptors may help guide the T cells to identify 
and attack intended cancer cells throughout the body
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Source: www.cancer.gov/publications/dictionaries/cancer-terms/def/car-t-cell-therapy



 B-cell precursor acute lymphoblastic leukemia, up to 25 years 
of age, refractory or in second or later relapse

 Tisagenlecleucel

 Adults with relapsed or refractory large B-cell lymphoma after 
≥ 2 lines of systemic therapy, including:
 Axicabtagene Ciloleucel
 Tisagenlecleucel

 DLBCL-NOS
 Primary mediastinal large B-cell lymphoma (only 

axicabtagene ciloleucel)
 High grade B-cell lymphoma
 DLBCL arising from follicular lymphoma

©2011 MFMER  |  slide-6

Approved indications by the US-FDA 



 For the treatment of adult patients with relapsed/refractory 
mantle cell lymphoma (r/r MCL)
 Brexucabtagene autoleucel
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Approved indications by the US-FDA 



Why CAR-T cell therapy in B-cell ALL? 
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Study population 

Patients screened= 107
Enrolled= 92
Treated with Tisagencleucel=75

 Median age=11 (3-23) years
 Median prior therapies= 3 (1-8)
 Median % marrow blasts= 74% (5-99%)
 Prior allogeneic transplant= 46 (61%)
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Maude SL, et al. N Engl J Med. 2018; 378: 439-448



Tisagenlecleucel

 In this planned analysis, 75 pts received 
tisagenlecleucel and were evaluated for efficacy

Overall remission rate within 3 months=81%
 All pts who had response had negative MRD 

 6-months EFS= 73%; OS=90%

 12-months EFS=50%; OS=76%

 Median duration of remission not reached
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Tisagenlecleucel- 18 month updated 
analysis (ELIANA study) 

RFS OS 

18-month 66% 
(95%CI= 52-77%)

70% 
(95%CI=58-79%)

Median OS was not reached

Grupp SA, et al. ASH 2018. Blood (2018) 132 (Supplement 1): 895



Large B-cell lymphoma 

©2011 MFMER  |  slide-12



Non-Hodgkin lymphoma 
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In 2020= 77,240 new cases in the USA
Men= 55% 

Siegel RL, et al. CA Cancer J Clin. 2020; 70:7-30



Diffuse large B-cell lymphoma 

 77,240 will develop non-Hodgkin lymphoma in the 
US in 2020a

 Approx. 30-35% will be diffuse large B-cell (DLBCL) type 

 1st line chemo-immunotherapy yields successful 
outcomes in two-third of casesb

 High-dose therapy and autologous HCT cures ~50% of 
chemosensitive-relapsed casesc

 But outcomes are dismal for those who receive an  auto-HCT 
with relapsed refractory disease (< 15% are cured)d

a. 
b. Feugier P, et al. J Clin Oncol 23:4117-26, 2005
c. Philip T, et al. N Engl J Med 333:1540-5, 1995
d. Philip T, et al. N Engl J Med 316:1493-8, 1987

Siegel RL, et al. CA Cancer J Clin. 2020; 70:7-30
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Crump M, et al. Blood. 2017; 130 (16): 1800-09 

Before availability of CAR-T 
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N=111 patients

Neelapu SS, et al. N Engl J Med. 2017; 377:2531-44

ZUMA-1
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Neelapu SS, et al. N Engl J Med. 2017; 377:2531-44
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Crump M, et al. Blood. 2017; 130 (16): 1800-09 

Before CAR-T 

Axicabtagene ciloleucel
4-7X higher CR rates 

Neelapu SS, et al. N Engl J Med. 2017; 377:2531-44



©2011 MFMER  |  slide-19

Neelapu SS, et al. N Engl J Med. 2017; 377:2531-44
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The 2-year survival rate after standardization was: 

 ***ZUMA-1 =50% (95% CI, 40% – 59%)*** 
 SCHOLAR-1=12% (95% CI, 9% – 15%) 

Translated to a 73% reduction in risk of death in ZUMA-1 vs. SCHOLAR-1
(HR, 0.27; P< .0001)

Neelapu S, et al. ASH 2019 (Abs 4095)
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Axicabtagene ciloleucel: survival update  

Neelapu SS, et al. N Engl J Med. 2017; 377:2531-44
Neelapu et al. ASH 2018 (data update)
Topp MS. Et al. ASH 2019. Abs 243

Update at ASH 2019
3-year OS=47%



Locke & Neelapu et al                      AACR 2017                   #9986

DOR by best objective response 
(median F/U of 15.4 months)

Neelapu SS, et al. N Engl J Med. 2017; 377:2531-44
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Schuster SJ, et al. N Engl J Med. 2019; 380:45-56

N=111 patients

JULIET



©2011 MFMER  |  slide-24

Schuster SJ, et al. N Engl J Med. 2019; 380:45-56
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Tisagenlecleucel: JULIET update 

Westin JR, et al.  ASH 2019. Poster 4103 



Tisagenlecleucel Chimeric Antigen Receptor (CAR) T-Cell Therapy for
Adults with Diffuse Large B-Cell Lymphoma (DLBCL): Real World
Experience from the Center for International Blood & Marrow Transplant
Research (CIBMTR) Cellular Therapy (CT) Registry

Copyright © 2020 American Society of Hematology 

Jaglowski S, et al. ASH 2019. Abs 766
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TRANSCEND NHL 001, pivotal trial of 
lisocabtagene maraleucel (JCAR017)

Abramson JS, et al. J Clin Oncol 36, 2018 (suppl; abstr 7505)
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TRANSCEND NHL 001, pivotal trial of 
lisocabtagene maraleucel (JCAR017)

Abramson JS, et al. J Clin Oncol 36, 2018 (suppl; abstr 7505)
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Abramson JS, et al. J Clin Oncol 36, 2018 (suppl; abstr 7505)

TRANSCEND NHL 001, pivotal trial of 
lisocabtagene maraleucel (JCAR017)



Mantle cell lymphoma 
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Wang M, et al. NEJM. 2020. 382:1331

ZUMA-2
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Wang M, et al. ASH 2019. Abs 754
Wang M, et al. NEJM. 2020. 382:1331

ZUMA-2: Study design 

ASH 2019. Abs 754



ZUMA-2: Baseline characteristics
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Wang M, et al. ASH 2019. Abs 754
Wang M, et al. NEJM. 2020. 382:1331



ZUMA-2: ORR 
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ASH 2019. Abs 754

Wang M, et al. ASH 2019. Abs 754
Wang M, et al. NEJM. 2020. 382:1331



ZUMA-2
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ASH 2019. Abs 754

Wang M, et al. ASH 2019. Abs 754
Wang M, et al. NEJM. 2020. 382:1331



ZUMA-2: Survival 
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PFS OS 

ASH 2019. Abs 754

Wang M, et al. ASH 2019. Abs 754
Wang M, et al. NEJM. 2020. 382:1331



Toxicities associated with CAR T-cell 
treatments 
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Bruno and Kochenderfer. Blood. 2016: 127:3321
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Risk factors for severe CRS 

©2011 
MFMER  |  
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Patient Disease  CAR-T 

 Baseline inflammatory state 
↑ baseline serum ferritin
↑ C-reactive protein 

 Other
Biomarkers of endothelial cell 
activation 

Angiopoietin-2 
von Willebrand factor  

 B-cell ALL > lymphomas (?)
 Marrow involvement 
 Burden/bulkiness 
 Thrombocytopenia 

 CAR-T design
Axicabtagene ciloleucel
Tisagenlecleucel
Lisocabtagene maraleucel

 Higher CAR-T dose 

 Lymphodepletion (Flu-CY)



©2020 MFMER  |  3934023-40

CRS with anti-CD19 CAR T-cell therapy for 
DLBCL

Parameter Axicabtagene Ciloleucel Tisagenlecleucel
Lisocabtagene

maraleucel

Histology DLBCL DLBCL DLBCL (FULL)

Study ZUMA-1 JULIET TRASNCEND NHL01

Grading criteria Lee et al. 2014 Penn Grading Scale Lee et al. 2014

CRS (any grade), % 93 58 39

CRS (Grade ≥ 3), % 13 22 1

Neelapu. NEJM. 2017;377:2531
Schuster. NEJM. 2019;380:45. 
Abramson, ASCO 2018



Differences Between Various CRS Grading 
Scales 

Clinical parameter Lee DW, et al. U Penn. CTCAE v5

Constitutional symptoms Grade 1 Grade 1 Grade 1

Hypotension responsive to IV fluids Grade 2 Grade 3 Grade 2

<40% FiO2 Grade 2 Grade 3 Grade 2

High dose vasopressors Grade 3 Grade 4 Grade 3

Mechanical ventilation Grade 4 Grade 4 Grade 4

 CTCAE v5 borrows and simplifies the Lee et al. criteria

 ASTCT 2018: project to harmonize CAR T CRS and 

neurotoxicity grading 

Lee DW, et al. Blood. 2014; 124: 188
Porter DL, et al. Sci Transl Med. 2015 Sep 
2;7(303):303ra139
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Lee DW, et al. Biol Blood Marrow Transplant. 2019; 25: 625-38
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ASTCT consensus grading (CRS)

Lee DW, et al. Biol Blood Marrow Transplant. 2019; 25: 625-38

 Always rule out a possible infectious cause of the fever
Blood and urine cultures, chest X-ray
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Neurotoxicity 

June C, et al. Science. 2018; 359:1361-65



 CAR-T product (Axi-cel)

 High tumor burden

 Higher peak of CAR-T cells

 Lymphodepleting chemotherapy with fludarabine

 Pre-existing neurologic comorbidities 

 Disease burden in the bone marrow (B-ALL)

 Severity of CRS 
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Risk factors for neurotoxicity

Chavez JC, et al. Hematol Oncol Stem Cell Ther. 2020 Mar;13(1):1-6



Neurotoxicity

• Generally, manifests as a toxic encephalopathy
• Confusion, disorientation, difficulty finding words, etc. 
• In more severe cases, seizures, elevated intracranial 

pressure, cerebral edema

• May last few hours to several days

• It is generally reversible, although deaths have 
been reported

• Biphasic presentation 
• Phase 1: Days 0-5, may have concurrent CRS
• Phase 2: After day +5, by then CRS has generally 

subsided
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ASTCT Consensus Grading (ICANS)

Lee DW, et al. Biol Blood Marrow Transplant. 2019; 25: 625-38



Take home messages 

 CAR-T revolutionized treatment of DLBCL, B-cell ALL, and 

MCL. Here to stay!

 In relapsed/refractory DLBCL, 2-year OS ≥ 40%

 For patients in CR >70%

 Anti-CD19 CAR T-cell therapies are being evaluated in 

earlier stages of DLBCL (de novo or transformed) 

 CAR T-cell vs. autologous HCT  

 Toxicities are unique (CRS and ICANS) but manageable 
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Thank you
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