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Off label presentation

©2011 MFMER  |  slide-2

 Lisocabtagene maraleucel (JCAR017)

 CD30 CAR-T therapy for Hodgkin lymphoma 



Outline

Non-Hodgkin lymphoma (NHL)
What is new in the treatment of NHL
Diffuse large B cell lymphoma
Molecular and genetics 
Update on CAR-T cell therapy

Classical Hodgkin lymphoma
New therapies 
 Emerging data on CAR-T therapy
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Distribution of NHL: 2009-2011 in the 
National Cancer Database

Al-Hamadani, et al. Am J Hematol. 2015; 90:790-95



DLBCL is a molecularly heterogeneous 
disease with different prognosis

Patients with ABC DLBCL are less likely to be 
cured by R-CHOP 

N Engl J Med. 2008 Nov 27;359(22):2313-23

“Double-Hit” (Myc + Bcl-2) carries poor 
prognosis

J Clin Oncol 2012 30:3452-3459.

Primary refractory or first relapse within 12 months
Transformed lymphoma
Relapse post -autologous HCT or not autologous transplant eligible

Unmet Needs
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Schmitz et al. N Engl J Med. 2018; 378: 1396-407



DLBCL genetic subtypes 

MCD: co-occurrence of MYD88 and CD79B 
mutations 

BN2: BCL6 fusions and NOTCH2 mutations

N1: based on NOTCH1 mutations

EZB: based on EZH2 mutations and BCL2 
translocations 
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Schmitz et al. N Engl J Med. 2018; 378: 1396-407
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Genetic subtypes of DLBCL and 
survival 

Schmitz et al. N Engl J Med. 2018; 378: 1396-407



Diffuse large B-cell lymphoma 

 It is anticipated that 74,200 persons will develop non-
Hodgkin lymphoma in the US in 2019a

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

First-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. Siegel RL, et al. CA Cancer J Clin. 2019; 69:7-34
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
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Crump M, et al. Blood. 2017; 130 (16): 1800-09 

Before availability of CAR-T 



Immunotherapy
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Kharfan-Dabaja MA, et al. Bone Marrow Transplant. 2017; 52: 1487-1494
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NCI CHOP/U. Penn FHCC Baylor

CD19+ CARs

Park JH, et al. J Clin Oncol. 2015; 33: 651-53 



CAR T-cell therapy in diffuse large B-
cell lymphoma 
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N=111 patients

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



©2011 MFMER  |  slide-16

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-18

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

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



 17 US academic centers

 165 patients infused Axicabtagene Ciloleucel
 Data reported on 134 cases 
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Nastoupil LJ, et al. ASH 2018  (abs # 91)
Courtesy, Dr. Micheal Jain 
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Nastoupil LJ, et al. ASH 2018  (abs # 91)
Courtesy, Dr. Micheal Jain 



©2011 MFMER  |  slide-23

Nastoupil LJ, et al. ASH 2018  (abs # 91)
Courtesy, Dr. Micheal Jain 
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Nastoupil LJ, et al. ASH 2018  (abs # 91)
Courtesy, Dr. Micheal Jain 

ZUMA 1: Median PFS= 5.8 months; Median OS= not reached
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Schuster SJ, et al. N Engl J Med. 2019; 380:45-56

N=111 patients
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Schuster SJ, et al. N Engl J Med. 2019; 380:45-56
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Schuster SJ, et al. N Engl J Med. 2019; 380:45-56



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

Estimated probability of survival at month 12:
All patients= 49% (95% CI, 39 to 59) 
Patients with complete response=90% (95% CI, 74 to 96)



Long-term Follow-up of Tisagenlecleucel 
in Adult Patients With Relapsed or 

Refractory Diffuse Large B-Cell 
Lymphoma: 

Updated Analysis of JULIET Study

Stephen J. Schuster, Michael R. Bishop, Constantine Tam, Peter Borchmann, Ulrich 
Jaeger, Edmund K. Waller, Harald Holte, Joseph P. McGuirk, Samantha Jaglowski, 
Kensei Tobinai, Charalambos Andreadis, Isabelle Fleury, Stephan Mielke, Takanori 
Teshima, Jason R. Westin, Veronika Bachanova, Stephen Ronan Foley, P. Joy Ho, 
John M. Magenau, Nina D. Wagner-Johnston, Koji Kato, Marie Jose Kersten, Koen 

Van Besien, Jufen Chu, 
Aline Jary, Özlem Anak, Gilles Salles, Richard T. Maziarz

Presentation at 2019 TCT meeting in Houston, TX
Courtesy Dr. R.T. Maziarz

Schuster SJ, et al. Biol Blood Marrow Transplant. 2019; vol 25 (3), Suppl, S20–S21



Presentation at 2019 TCT meeting in Houston, TX
Courtesy Dr. R.T. Maziarz

Schuster SJ, et al. Biol Blood Marrow Transplant. 2019; vol 25 (3), Suppl, S20–S21



Presentation at 2019 TCT meeting in Houston, TX
Courtesy Dr. R.T. Maziarz

Schuster SJ, et al. Biol Blood Marrow Transplant. 2019; vol 25 (3), Suppl, S20–S21



Lisocabtagene maraleucel (JCAR017)
****not FDA approved**** 
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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)



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

• Best ORR 
• FULL=74% (65/88) 
• CORE=80% (52/65)

• Best CR 
• FULL= 52% (46/88)
• CORE=55% (36/65)
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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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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)



Summary of toxicities of various CD19 
CAR T-cell therapies 
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CAR T product Study N CRS 
any grade

CRS 
Grade 3-4

CRES
any grade 

CRES 
grade 3-4

Axicabtagene
ciloleucel

(Neelapu et al.)

ZUMA-1 101
(111)*

93% 13% 64% 28%

Tisagenlecleucel
(Schuster et al. and 

Borchman et al.)

JULIET 111
(165)*

58% 22% 21% 13%

Lisocabtagene
maraleucel

(Abramson et al.)

TRANSCEND 175** 37% 1% 25% 15%

* Enrolled 
** FULL=102; CORE=73

Neelapu SS, et al. N Engl J Med. 2017; 377:2531-44; 
Schuster SJ et al. ICML 2017
Borchmann P, et al (Abs S799). EHA; Stockholm, Sweden June 2018
Abramson JS, et al. J Clin Oncol 36, 2018 (suppl; abstr 7505)



• 52 y. old woman
• 2010: Follicular lymphoma (Stage 2) 

• XRT followed by maintenance rituximab x 2 years
• 2014: Progression (+ BM involved)

• Bendamustine-rituximab Ibritumomab tiuxetan (achieved CR)
• 2016: Relapse

• R-CHOP x 3 and 1 cycle of Ofatumumab-CHOP (achieved CR)
• April 2017: relapse

• Lenalidomide (rash), then O-CHOP x 2, then R-ICE x 2 PR
• July 2017: Progression

• O-ICE (counts slow to recover) 
• Dec 2017: Transformation to high-grade lymphoma

• GEMOX-R, referred to another center, unable to manufacture 
Axicabtagene ciloleucel (~80% circulating follicular lymphoma)

• Obinutuzumab + GEMOX stable disease
• Decrease in circulating follicular lymphoma cells (~1-8%)
• BM still 80% involved with follicular lymphoma

• June 2018– received Axicabtagene ciloleucel
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Mayo Clinic Florida experience
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Mayo Clinic Florida experience

Courtesy Dr. Manoj Jain
Mayo Clinic, Florida

Prior to Axicabtagene ciloleucel Day +48 Day +90 Day +207
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Hodgkin lymphoma 
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Connors JM, et al. N Engl J Med. 2018; 378: 331
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 Cohort 1:
R/R cHL progressed after 
auto-HCT and subsequent 
brentuximab vedotin (BV)

 Cohort 2:
Salvage chemotherapy and BV

 Cohort 3:
Auto-HCT but not treated with 
BV after auto-HCT



 Manufactured CD30.CARTs for 15 pts using retroviral 
transduction and containing a CD28 endodomain

 Culture duration was 15±3 days, with a final transduction 
efficiency of 97.6%±1.8%

 N=9
 Lymphodepletion with Flu-CY
 8 evaluated at 6 weeks after infusion

 CR=6 (75%)
 Disease progression=2 (25%) 
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Ramos CA, et al. ASH 2018 (abs 680) 



Conclusions 
DLBCL

 CAR-T cell therapy represents the new standard of care for: 
 Adults with relapsed or refractory large B-cell lymphoma after 2 or 

more lines of systemic therapy, including DLBCL-NOS, 1ry 
mediastinal large B-cell lymphoma (only axicabtagene ciloleucel) , 
high grade B-cell lymphoma, and DLBCL arising from follicular 
lymphoma

 Challenges for broader applicability
 Cost of Axicabtagene ciloleucel= $373,000
 Cost of Tisagencleucel= $373,000
 Prompt referrals to CAR T certified centers
 Logistically cumbersome

Hodgkin lymphoma 
 Brentuximab vedotin plus AVD front-line
 Checkpoint inhibitors integral components of Rx algorithms (relapsed)
 CD30 CAR-T holds promise  

©2011 MFMER  |  slide-45



Thank you
Gracias  
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