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Learning objectives

• Learn about the latest updates regarding CAR-T cell therapy for 
patients with B-cell aggressive & indolent Non-Hodgkin 
Lymphomas (NHL):
✓ High grade B cell lymphomas (DLBCL, PMBCL and other HGBCL).

✓ Mantle cell lymphoma (MCL).

✓ Follicular lymphoma and Marginal zone lymphoma  (FL/MZL).

• Know about CAR-T cell therapy data outside clinical trials (“real 
world” data) and identify possible opportunities and roadblocks for 
wider community implementation.



Generation of TAA-Targeted T Cells for Treatment of Cancer

Sadelain M, et al. Nat Rev Cancer. 2003;3:35-45.,                           
Brentjens RJ, et al. Nat Med. 2003;9:279-286.
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“Bridging therapies”

“Bridging 

therapies”

Resting state leukapheresis

• No growth factor stimulation. 

• Auto T cells  usually 

compromised

• ALC > 300/mm3 or CD3+ cells 

150/mm3 for Tisagenlecleucel

• ALC ≥ 100/mm3 for Axi-cel.

- Type of disease 
- Life expectancy ≥ 12 wks
- ECOG PS = 0/1
- Adequate cardiopulmonary 
and organ function

CAR-T cell manufacture (17-22 days)

• T cell stimulation and can include 

isolation of T cell subtypes (Liso-Cel). 

• Transduction with retro or lentiviral 

vector. 

• Cell growth to target numbers. 

• Pass release criteria for safety  and FDA 

requirements. .

Some CAR-T cells are usually cryopreserved 

and contain low levels of DMSO

Fludarabine: 30 mg/m2 + 

Cyclophosphamide 500 mg/m2

Day - 5 to -3  

Monitor side effects of interest:

• Cytokine release syndrome.

• Immune effector cell-associated syndrome 

(ICANS)

• Infections, HLH, cytopenias, B cell aplasia, etc.



FDA-Approved CD19-Targeted CAR T-Cell Therapies
Therapy Indications

Axicabtagene 

ciloleucel

▪ Adults with R/R large B-cell lymphoma after ≥ 2 lines of systemic therapy, 

including DLBCL NOS, DLBCL arising from follicular lymphoma (“transformed 

lymphoma”), primary mediastinal large B-cell lymphoma, high-grade B-cell 

lymphoma. 

▪ Adults with R/R follicular lymphoma ≥ 2 lines (not MZL)

Brexucabtagene

autoleucel

▪ Adults with R/R Mantle Cell Lymphoma.

▪ Adults with R/R B- cell precursor Acute Lymphoblastic Leukemia (10/1/21).  

Lisocabtagene

maraleucel

▪ Adults with R/R large B-cell lymphoma after ≥ 2 lines of systemic therapy, 

including DLBCL NOS, DLBCL arising from indolent lymphoma (transformed 

lymphoma”), high-grade B-cell lymphoma, primary mediastinal large B-cell 

lymphoma, and follicular lymphoma grade 3B.

Tisagenlecleucel

▪ Patients aged up to 25 yrs with B-cell precursor ALL that is refractory or in 

second or later relapse.

▪ Adults with R/R large B-cell lymphoma after ≥ 2 lines of systemic therapy, 

including DLBCL NOS, DLBCL arising from follicular lymphoma (“transformed 

lymphoma”), high-grade B-cell lymphoma.
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Anti-CD19 CAR T-Cell Therapy in DLBCL & HGBCL

Locke F et al. Lancet Oncol. 2019;20:31;  Schuster SJ et al. Lancet Oncol. 2021; 22(10):1403-1415; Abramson J et al. Lancet. 2020;396:839.

ZUMA-1
Axicabtagene Ciloleucel

TRANSCEND NHL 001 
Lisocabtagene Maraleucel
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Median F/up 27.1 months

ORR: 82%/CR: 54%

Ongoing CR: 39%

mPFS: 5.8 mo (95% CI 3.3-15)

mOS: NE (95% CI 12.8-NE)

24 mon mOS: 50.5%

Median F/U 40.3 months

ORR: 53%/Best CR: 39 %

Ongoing CR: 37%

mPFS: 2.9 mo (95% CI 2.3-5.2)

mOS: 11.1 mo (95% CI 6.6-23)

24 mon mOS: 40%

Median F/U 17.5 months

ORR: 73%/CR: 53%

Ongoing CR: 45%

mPFS: 6.8 mo (95% CI 3.3-14.1)

24 mon mOS: 45%



Median OS (95% CI)

ZUMA 1: 31.0 (11.5-NE)

SCHOLAR-1: 5.4 (4.6-6.3)

Tx difference, HR (95%, CI): 0.27 (0.38)

73% reduction in the risk of death……. (lots of caveats!)

Comparison of 2-year Outcomes with CAR-T cells (ZUMA-1) vs. 

Salvage Chemotherapy in Refractory Large B-cell lymphoma 

Neelapu SS, Locke FL, et al. Blood Advances Sept 2021



”Real World US Experience”

Baseline pt characteristics: 

Nastoupil L,  Jain M et al. J Clin Oncol. 2020 Sep 20;38(27):3119-3128



Real World Experience-US CART Consortium: Axi-cel experience 

Outcomes of patients who underwent leukapheresis (ITT analysis) 

Outcomes of patients who received Axi-cel (Per protocol analysis) 

12 mo PFS: 45% (95% CI, 39%-51%) 12 mo OS: 64% (95% CI, 59%-70%)

12 mo PFS: 47% (95% CI, 41%-53%) 12 mo OS: 68% (95% CI, 63%-74%)

Nastoupil L,  Jain M et al. J Clin Oncol. 2020 Sep 20;38(27):3119-3128

Summery of AEs



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 Registry

Samantha Jaglowski, Zhen-Huan, Yiyun Zhang, Hu, Manali Kamdar, Monalisa Ghosh, Premal D Lulla, 

Joshua P Sasine, Miguel-Angel Perales, Peiman Hematti, Sarah Nikiforow, Patricia Steinert, Lan Yi, Raghav 

Chawla, Lida Pacaud, Mary M Horowitz, Eric Bleickardt, Marcelo C. Pasquini

The CIBMTR® (Center for International Blood and Marrow Transplant Research®) 
is a research collaboration between the National Marrow Donor Program®

(NMDP)/Be The Match® and the Medical College of Wisconsin (MCW).
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N at Risk

All subjects 80 63 54 47 30 25 14

N at Risk

All subjects 80 75 68 61 45 39 24

The CIBMTR® (Center for International Blood and Marrow Transplant Research®) 
is a research collaboration between the National Marrow Donor Program®

(NMDP)/Be The Match® and the Medical College of Wisconsin (MCW).

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 Registry

Samantha Jaglowski, Zhen-Huan, Yiyun Zhang, Hu, Manali Kamdar, Monalisa Ghosh, Premal D 

Lulla, Joshua P Sasine, Miguel-Angel Perales, Peiman Hematti, Sarah Nikiforow, Patricia Steinert, 

Lan Yi, Raghav Chawla, Lida Pacaud, Mary M Horowitz, Eric Bleickardt, Marcelo C. Pasquini

Courtesy of Dr. Krishna Komanduri

Jaglowski S et al. Nov 2019 Blood 134(Supplement_1):766-766

https://www.researchgate.net/publication/journal/Blood-1528-0020


Comparison to JULIET Pivotal Trial

CIBMTR Registry 

N=83a (%)

JULIETb

N=115 (%)

ORR 58 52

CR 40 38

DOR at 3 months 75 76

PFS at 3 and 6 months 62 / 33 46 / 39

OS at 3 and 6 months 80 / 67 83 / 61

CRS (Gr. > 3) 4c 23e

Neurotoxicity (Gr. > 3) 5d 11f

The CIBMTR® (Center for International Blood and Marrow Transplant Research®) 
is a research collaboration between the National Marrow Donor Program®

(NMDP)/Be The Match® and the Medical College of Wisconsin (MCW).

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 Registry

Samantha Jaglowski, Zhen-Huan, Yiyun Zhang, Hu, Manali Kamdar, Monalisa Ghosh, Premal D 

Lulla, Joshua P Sasine, Miguel-Angel Perales, Peiman Hematti, Sarah Nikiforow, Patricia Steinert, 

Lan Yi, Raghav Chawla, Lida Pacaud, Mary M Horowitz, Eric Bleickardt, Marcelo C. Pasquini Courtesy of Dr. Krishna Komanduri

aEfficacy set N=80; safety set N=83 
bBachanova V, et. al. Clin Lymphoma Myeloma Leuk 2019 Sep. Vol 19; (Suppl 1); S251-S252 
c ASTCT grading
d ICANS Grading
e UPenn grading
f MedDRA SMQ: non-infectious encephalopathy/delirium Jaglowski S et al. Nov 2019 Blood 134(Supplement_1):766-766

https://www.researchgate.net/publication/journal/Blood-1528-0020


Progression free survival (PFS) Overall survival (OS)

Real-world outcomes of axicabtagene ciloleucel

in adult patients with Primary Mediastinal B-cell 

Lymphoma (N=33 pts) Median F/up 13.8 months

ORR: 76%/CR: 67% (ITT pts)

24 mon mPFS: 64% (95% CI 49-84)

24 mon mOS: 78% (95% CI 64-96)

Crombie JL et al. Blood Adv. 2021 Sep 28;5(18):3563-3567



First-line Chemoimmunotherapy

R-CHOP (SOC)

HDT/Autologous HSCT

Second-line/Salvage ChemoimmunoTx

CAR T-Cell 
Therapy

Relapsed/Refractory HGBCL

CR/PR SD/PD

SD/PD

Bridge Tx:
• Clinical trial

• ChemoImmunotx (i.e.PolaV+BR).

• Tafasitamab + Lenalidomide*

• Loncastuximab tesirine*

• Radiation Tx
Bridge Tx:
• Clinical trial

• ChemoImmunotx (i.e.PolaV+BR).

• Tafasitamab + Lenalidomide*

• Loncastuximab tesirine*

• Radiation Tx

Current place of CAR-T Therapies in DLBCL/HGBCL

*Anti-CD19 targeted therapies 

Phase III POLARIX trial (Polatuzumab 

vedotin + RCHP vs. RCHOP) in 1st line 

DLBCL met primary endpoint

• Phase III TRANSFORM trial (Lisa-cel vs. 

Chemotx followed by AutoHCT in 2nd line 

in R/R LBCL is positive (?).

• Phase III ZUMA-7 trial is positive:

Axi-cel used as 2nd line Tx in pts with R/R 

LBCL improved EFS by 60%, compared to 

Chemotx followed by AutoHCT (SCT). 



CAR-T cell therapy for                                       

Mantle Cell Lymphoma (MCL)



Phase 2

Primary Endpoint

• ORR (IRRC-assessed  
per the Lugano  

classification1)

Key Secondary Endpoints

• DOR
• PFS
• OS
• AEs

• ORR (Investigator-assessed  
per revised IWG criteria2)

• EQ-5D

• Levels of CAR T cells in  
blood and cytokines in  

serum

ZUMA-2 Study Design

Optional Bridging

Therapya

Dexamethasone 20 – 40 mg  

or equivalent PO or IV daily  

for 1 – 4 days, or ibrutinib 560  

mg PO daily, or acalabrutinib  

100 mg PO twice daily

Conditioning

Chemotherapy

Fludarabine  

30 mg/m2 IV and

cyclophosphamide

500 mg/m2 IV

on Days −5, −4, −3

CAR T Cell Dose

2 × 106

KTE-X19 cells/kg  

single IV infusion  

on Day 0

Enrollment/

Leukapheresis

R/ R MCL

Follow-Up

Period

First tumor  

assessment on  

Day 28b

a Administered after leukapheresis and completed − 5 days before initiating conditioning chemotherapy; PET-CT was required post-bridging.

b Bone marrow biopsy was done at screening and if positive, not done, or indeterminate, a biopsy was needed to confirm CR.

AE, adverse event; CAR, chimeric antigen receptor, DOR, duration of response; EQ-5D, European Quality of Life-5 Dimensions; IRRC, Independent Radiology Review Committee; IWG, International Working Group;  

MCL, mantle cell lymphoma; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; PO, oral; R/R, relapsed/refractory.

1. Cheson BD, et al. J Clin Oncol. 2014;32:3059-3068. 2. Cheson BD, et al. J Clin Oncol. 2007;25:579-586.

Wang et al

ASH 2019 Abstract 754 6

Wang M et al. N Engl J 
Med 2020;382:1331-1342

What is KTE-X19 (Brexucabtagene autoleucel)?

- Novel manufacturing process that involves T-cell selection and lymphocyte enrichment (XLP ™).

• Removes circulating CD19-expressing malignant cells.

- Reduces the possible activation and exhaustion of anti-CD19 CAR T cells during the ex vivo 

manufacturing process. 

- Used in the MCL, ALL and CLL clinical trials. 

Wang M et al. N Engl J Med 2020;382:1331-42.



ZUMA-2: Brexucabtagene Autoleucel (KTE-X19) for Patients With R/R MCL 

Patient baseline characteristics (N=68)

OS

12 mo OS: 83%

12 mo PFS: 61%

PFS

Wang M et al. N Engl J Med 2020;382:1331-42.



ZUMA-2: Long term follow up (2021 TCT update)

• Median follow up: 17 months (12.3 - 37.6 months).

• 29/60 evaluable pts (48%) have an ongoing response.

• 28 of 40 pt who achieved a CR remains in CR (70%



Palomba L et al.  ASH 2020; abstract 118 



✓ Median duration of response (DoR): Not reached

Palomba L et al.  ASH 2020; abstract 118 



New diagnosis of MCL IN NEED of treatment  

Proposed Tx algorithm for MCL in the ERA of CAR-T cell Therapy 

? ? ?

†High risk: biallelic Del17p, TP53 mutations, high-intermediate/high MIPI-C, blastoid variant 
‡Limited role in Del17p/TP53 mutations 

Abbreviations: 

MCL: mantle cell lymphoma; HCT: hematopoietic cell transplantation; Auto: autologous; Allo: allogeneic; CIT: chemoimmunotherapy; BTKi: Bruton's 

tyrosine kinase inhibitors; CR: complete remission; PR: partial response; CAR T: chimeric antigen receptor T-cell therapy; MIPI-C: mantle cell lymphoma 

international prognostic index combined with Ki67 

Figure 1 Click here to access/download;Figure;Fig 1.pdf

†High risk: biallelic Del17p, TP53 mutations, high-intermediate/high MIPI-C, blastoid variant 
‡Limited role in Del17p/TP53 mutations 

Abbreviations: 

MCL: mantle cell lymphoma; HCT: hematopoietic cell transplantation; Auto: autologous; Allo: allogeneic; CIT: chemoimmunotherapy; BTKi: Bruton's 

tyrosine kinase inhibitors; CR: complete remission; PR: partial response; CAR T: chimeric antigen receptor T-cell therapy; MIPI-C: mantle cell lymphoma 

international prognostic index combined with Ki67 

Figure 1 Click here to access/download;Figure;Fig 1.pdf

?? ?

Yassine F, Sandoval-Sus JD, Ayala E, et al. Transplant Cell Ther. May 2021



CAR-T cell therapy for Follicular Lymphoma (FL)   

& Marginal Zone Lymphoma (MZL)



Early Relapse of Patients with FL After First-line Therapy 

Predicts Poor Prognosis

Casulo C, et al. J Clin Oncol. 2015;33:2516-2522. Casulo C, et al. Annals of Oncology. 2017;28:2094-2106. Maurer MJ, et al. Am 
J Hematol. 2016;91:1096-1101.

*Similar results found for an independent validation set and for first-
line R-CVP and R-fludarabine in exploratory analyses.

OS of Patients with FL from MER and Lyon
vs Age/Sex-Matched Controls (N = 920)

Patients Achieving EFS12†Patients Not Achieving EFS12†

SMR (MER): 3.72 (95% CI: 2.78-4.88)

SMR (Lyon): 8.74 (95% CI: 5.41-13.36)

SMR (MER): 0.73 (95% CI: 0.56-0.94)

SMR (Lyon): 1.02 (95% CI: 0.58-1.65)

†EFS12: event-free survival at 12 mos.
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Primary Analysis of ZUMA-5: A Phase 2 Study of 
Axicabtagene Ciloleucel (Axi-Cel) in Patients  With 

Relapsed/Refractory Indolent  Non-Hodgkin Lymphoma

1Dana-Farber Cancer Institute, Boston, MA, USA; 2University of South Florida H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL, USA; 3UPMC 
Hillman Cancer Center, Pittsburgh, PA, USA; 4The Ohio State University Comprehensive Cancer Center, Columbus, OH, USA; 5Banner MD Anderson Cancer 
Center, Gilbert, AZ, USA; 6Centre Hospitalier Lyon Sud, Pierre-Bénite, France; 7Georgetown Lombardi Comprehensive Cancer Center, Washington, DC, USA; 
8University of Rochester Medical Center - James P. Wilmot Cancer Center, Rochester, NY, USA; 9Fred Hutchinson Cancer Research Center, Seattle, WA, USA; 
10Ronald Reagan University of California Los Angeles Medical Center, Santa Monica, CA, USA; 11Columbia University Herbert Irving Comprehensive Cancer 

Center, New York, NY, USA; 12John Theurer Cancer Center, Hackensack, NJ, USA; 13CHU de Lille, Univ Lille, INSERM U1286, Infinite, 59000 Lille, France;
14Vanderbilt University Medical Center, Nashville, TN, USA; 15Fox Chase Cancer Center, Philadelphia, PA, USA; 16University of Miami Sylvester Comprehensive 

Cancer Center, Miami, FL, USA; 17Kite, a Gilead Company, Santa Monica, CA, USA; and 18The University of Texas MD Anderson Cancer Center, Houston, TX, USA

Caron Jacobson, MD1; Julio C. Chavez, MD2; Alison Sehgal, MD3; Basem William, MD4; Javier Munoz, MD, MS, FACP5; 
Gilles Salles, MD, PhD6; Pashna Munshi, MD7; Carla Casulo, MD8; David Maloney, MD, PhD9; Sven de Vos, MD, PhD10; 

Ran Reshef, MD11; Lori Leslie, MD12; Ibrahim Yakoub-Agha, MD, PhD13; Olalekan Oluwole, MD, MPH, MBBS14; 
Henry Chi Hang Fung, MD15; Joseph Rosenblatt, MD16; John Rossi, MS17; Lovely Goyal, PhD17; Vicki Plaks, LLB, PhD17; 
Yin Yang, MS17; Jennifer Lee, BS17; Wayne Godfrey, MS, MD17; Remus Vezan, MD, PhD17; Mauro Avanzi, MD, PhD17; 

and Sattva S. Neelapu, MD18

Jacobson C et al. . ASH 2020. Abstr 700. NCT03105336.



ZUMA-5: Axi-cel for refractory Indolent Non-Hodgkin 

Lymphoma: Study Design

• Multicenter, single-arm phase II trial

▪ Primary endpoint: ORR (IRRC-assessed per Lugano classification)

▪ Key secondary endpoints: CR rate (IRRC-assessed), ORR (investigator-assessed), 
DoR, PFS, OS, AEs, CAR T-cell and cytokine levels

Patients with R/R FL (grade 1-3a) 
or MZL (nodal or extranodal), 

≥ 2 prior lines of therapy including 
anti-CD20 mAb + alkylating agent 

(N = 153 enrolled)
(N=146 treated)

Conditioning CT

Axi-Cel
2 x 106 cells/kg

Day 0

CAR T-Cells

Patients with SD but no relapse > 1 yr from completion of last therapy ineligible. Single-agent anti-CD20 mAb 
not counted as line of therapy for eligibility. Median time to delivery of axi-cel: 17 days following leukapheresis.

Followed 
for safety 
up to 15 

yrs

Fludarabine 30 mg/m2 + 
Cyclophosphamide 500 mg/m2

Days -5, -4, -3

Jacobson C et al. . ASH 2020. Abstr 700. NCT03105336.



ZUMA-5: Baseline Disease Characteristics

Characteristic
FL

(n = 124)
MZL

(n = 22)
All Patients

(N = 146)

Median age (range), years 60 (34 – 79) 66 (48 – 77) 61 (34 – 79)

≥ 65 years, n (%) 38 (31) 13 (59) 51 (35)

Male, n (%) 73 (59) 10 (45) 83 (57)

ECOG 1, n (%) 46 (37) 9 (41) 55 (38)

Stage III-IV disease, n (%) 106 (85) 20 (91) 126 (86)

≥ 3 FLIPI, n (%) 54 (44) 14 (64) 68 (47)

High tumor bulk (GELF criteria), n (%)a 64 (52) 8 (36) 72 (49)

Median no. of prior therapies (range) 3 (1 – 10)b 3 (2 – 8) 3 (1 – 10)b

≥ 3, n (%) 78 (63) 15 (68) 93 (64)

Prior PI3Ki therapy, n (%) 34 (27) 9 (41) 43 (29)

Refractory disease, n (%)c 84 (68) 16 (73) 100 (68)

POD24 from first anti-CD20 mAb-containing therapy, n (%)d 68 (55) 11 (52) 79 (55)

Prior autologous SCT, n (%) 30 (24) 3 (14) 33 (23)

Jacobson C et al. . ASH 2020. Abstr 700. NCT03105336.
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ZUMA-5: Efficacy (ORR and CR)

• The median time to first response was 1 month (range, 0.8 – 3.1)

• Among the 25 patients with FL who initially had a PR, 13 (52%) subsequently converted to a CR after a median of 2.2 months 

(range, 1.9 – 11.2)

The investigator-assessed ORR (N = 104) was 95%, with a CR rate of 77%. Concordance between investigator-assessed and IRRC-assessed ORR was 91%. a For the 5 patients reported as ND, 4 (1 

FL; 3 MZL) had no disease at baseline and postbaseline per IRRC but were considered with disease by the investigator; 1 patient with FL died before the first disease assessment. CR, complete response; FL, 

follicular lymphoma; IRRC, Independent Radiology Review Committee; MZL, marginal zone lymphoma; ND, undefined/not done; ORR, overall response rate; PR, partial response;  SD, stable 

disease.
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76% CR

(n = 79)

16% PR
(n = 17)

3%

(n = 3)

5%

(n = 5)

All Patients (N = 104) FL (n = 84) MZL (n = 20)

94% ORR

80% CR

(n = 67)

14% PR
(n = 12)

4%

(n = 3)
2%

(n = 2)

a

SD

ND

25% PR
(n = 5)

Jacobson C et al. . ASH 2020. Abstr 700. NCT03105336.



ZUMA-5: Progression Free Survival and Overall Survival

FL, follicular lymphoma; MZL, marginal zone lymphoma; NE, not estimable; OS, overall survival; PFS, progression-free survival.

• With a median follow-up of 17.5 months, median PFS and median OS were not reached

- The 12-month PFS rate was 73.7% (95% CI, 63.3 – 81.6) for all patients

- The 12-month OS rate was 92.9% (95% CI, 85.6 – 96.5) for all patients 

Progression-Free Survival Overall Survival

Jacobson C et al. . ASH 2020. Abstr 700. NCT03105336.



ZUMA-5: Cytokine Release Syndrome

• Grade 4 and Grade 5 CRS occurred in 1 patient each

• No patients had ongoing CRS as of the cutoff dateb

a CRS was graded per Lee DW, et al. Blood. 2014;124:188-195. Individual symptoms of CRS were graded per National Cancer Institute’s Common Terminology Criteria 

for Adverse Events version 4.03. b One patient with FL died of multisystem organ failure in the context of CRS (Day 7) prior to the resolution of CRS.

AE, adverse event; CRS, cytokine release syndrome; FL, follicular lymphoma; MZL, marginal zone lymphoma.

Parameter
FL

(n = 124)
MZL

(n = 22)
All Patients

(N = 146)
CRS, n (%)a

Any grade 97 (78) 22 (100) 119 (82)
Grade ≥ 3 8 (6) 2 (9) 10 (7)

Most common symptoms of any grade, n/n (%)

Pyrexia 94/97 (97) 20/22 (91) 114/119 (96)

Hypotension 39/97 (40) 10/22 (45) 49/119 (41)

AE management, n (%)

Tocilizumab 56 (45) 15 (68) 71 (49)

Corticosteroids 19 (15) 6 (27) 25 (17)

Median time to onset (range), days 4 (1 – 15) 4 (1 – 9) 4 (1 – 15)

Median duration of events (range), days 6 (1 – 27) 6 (2 – 14) 6 (1 – 27)

Patients with resolved events, n/n (%) 96/97 (99)b 22/22 (100) 118/119 (99)b

Jacobson C et al. . ASH 2020. Abstr 700. NCT03105336.



ZUMA-5: ICANS

• Grade 4 neurologic events were reported for 3 patients; no Grade 5 events were reported

• Events were ongoing at the cutoff date in 6 patients: Grade 1 memory impairment (n = 2) and attention disturbance, intermittent 
paresthesia, and tremor (n = 1 each) and Grade 2 facial paresthesia (n = 1)

Parameter
FL

(n = 124)
MZL

(n = 22)
All Patients

(N = 146)
Neurologic events, n (%)a

Any grade 70 (56) 17 (77) 87 (60)

Grade ≥ 3 19 (15) 9 (41) 28 (19)

Most common events of any grade, n/n (%)

Tremor 36/70 (51) 9/17 (53) 45/87 (52)

Confusional state 28/70 (40) 7/17 (41) 35/87 (40)

AE management, n (%)

Corticosteroids 38 (31) 14 (64) 52 (36)

Tocilizumab 7 (6) 2 (9) 9 (6)

Median time to onset (range), days 7 (1 – 177) 7 (3 – 19) 7 (1 – 177)

Median duration of events (range), days 14 (1 – 452) 10 (2 – 81) 14 (1 – 452)

Patients with resolved events, n/n (%) 67/70 (96) 14/17 (82) 81/87 (93)

Jacobson C et al. . ASH 2020. Abstr 700. NCT03105336.
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ELARA: Tisagenlecleucel for R/R Follicular Lymphoma

Safety and efficacy

follow-up
every 3 months until Month 12,

every 6 months until end of study

Enrollment

Screening, apheresis,

and cryopreservation
Optional 

bridging chemotherapya

Tisagenlecleucel

manufacturing
Restaging,

Lymphodepletion

Tisagenlecleucel

infusionb

First efficacy assessment

Month 3

Key eligibility criteria Study treatment Endpoints

• ≥18 years of age

• FL grade 1, 2, or 3A

• Relapsed/refractory disease

• No evidence of histological transformation/FL 3B

• No prior anti-CD19 therapy or allogeneic HSCT

• Lymphodepleting chemotherapy options 

were

• Fludarabine (25 mg/m2 IV daily for 3 days) + 

cyclophosphamide (250 mg/m2 IV daily for 3 

days) 

• Bendamustine 90 mg/m2 IV daily for 2 days

• Tisagenlecleucel dose range (single IV 

infusion) was: 0.6-6×108 CAR-positive viable 

T cells

Primary: CR by IRC 

(Lugano classification 

2014)

Secondary: ORR, 

DOR, PFS, OS, safety

Fowler NH et al.  ICML 2021 Virtual, Oral presentation 85.



All Patients (N=97)*

Median age (range), y

≥ 65 y, %

57.0 (29-73)

24.7

ECOG PS prior to infusion, %

0

1

2

56.7

39.2

4.1

Stage at study entry III-IV, % 83.5

FLIPI ≥3, % 59.8

Median no. of prior therapies (range)

≥5, %

4 (2-13)

27 (27.8)

POD24 from first anti-CD20 mAb containing therapy,a % 59.8

Refractory to last line of therapy,b % 77.3

Prior autologous HSCT, % 36.1

Refractory to ≥2 regimens, % 76.3

Prior therapy, %

Anti-CD20 mAb and alkylating agentsc

PI3K inhibitors

Lenalidomide and rituximab

64.9

20.6

17.3

ELARA: Demographics and Baseline Disease Status

*Enrolled pts: 98; Infused pts: 97)

✓ Median f/up for infused pts (N=97): 10.6 months (4.3-19.7).

✓ Median f/up of pts eval for efficacy (N=94): 11  months (4.3-19.7) Fowler NH et al.  ICML 2021 Virtual, Oral presentation 85.

✓ 18% received Tisa-cel in the 

outpatient setting.  

✓ 44% of pts received bridging 

chemotherapy. 

✓ Media dose of infused Tisa-

cel: 2.06 x 108



ELARA: Primary Endpoint 

Response 

Rate, %

Patients Evaluable for Efficacya

(n=94)

CR 66a

PR 20.2

ORR (CR + PR) 86.6

• Investigator-assessed CR rate was 69.1%b (ORR 90.4%)

• ORR was consistent across subgroups, including prior 

SCT, disease status, and high-risk features

• Median follow-up for efficacy (n=94): 11 months (4.3-19.7)

• Probability for a responding patient to remain in response ≥6 months was 79% (95% CI 66-87).

• 12 of 31 PRs (38.7%) converted to CRs; all but 1 occurred between Month 3 and Month 6

• Median time to next antilymphoma treatment was not reached and 69% (36/52) had ongoing responses at the time of data cutoff.

• DOR in pts with CR was 93.7% (95% CI: 81.7-97.9) at 6 months. 

Best Overall Response Rate (by IRC)

Fowler NH et al.  ICML 2021 Virtual, Oral presentation 85.
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FL/MZL Axi-cel 124 FL/22 MZL
94/80 FL/

85/60 MZL
12 mo PFS: 

73.7%

12 mo OS: 

All:92.9%

FL: 92.8%

MZL: 92.9%

Jacobson C et al./

Phase II

Sandoval-Sus and Chavez JC. Ther Adv Hematol May 2021



Am J Manag Care. 2021;27(13):S253-S261.

CAR-T cell Therapy reality check….. (no pun intended) 



Conclusions 
• Anti-CD19 CAR- T cell therapy currently is the standard of care (SOC) for patients with R/R DLBCL, PMBCL and 

other HGBCL after 2 or more therapies.

• There are multiple available anti-CD19 CAR-T cell products approved for R/R DLBCL/HGBCL (Tisa-cel, Axi-cel

and Lisa-cel). Hence, we can potentially chose based on: 

✓ Age and co-morbidities (as always, age is just a number). 

✓ Setting were CAR-T will be administered (outpatient vs. inpatient).

✓ Efficacy: hard to say since there are no head-to-head randomized trials between products. 

• Brexucabtagene Autoleucel (and others to come) is currently the SOC in patients with R/R MCL, specially after s/p 

BTKi disease progression.

• Anti-CD19 CAR- T cell therapy is one of the most active agents against R/R FL, including high risk patients        

(i.e. POD24), but hard to say if it is SOC in patients with indolent lymphomas.

• Available data suggest anti-CD19 CAR-T cell therapy is less active in R/R MZL and further studies are needed to 

gain more knowledge about these differences amongst indolent B-cell NHL. 

• Best advise for the general Hematologist-Oncologist = Refer early to CAR-T centers (6 center in FL for adults)

✓ Active and collegial communication between CAR-T center and treating physical is fundamental 



Thank you very much to:

• All the patients and caregivers.

• All our RN, ARNPs, PharmD and others. 

• All my mentors. 

• To FLASCO and to all my colleagues.

Email: jose.sandoval@moffiitt.org;  jsandovalsus@mhs.net
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