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Disclosures
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• Peter Riedell has served as a consultant and/or advisory board member for AbbVie,
Bayer, BeiGene, BMS, Janssen, Karyopharm, Kite/Gilead, Novartis, Nurix, and
Takeda. He has served as a speaker for Kite Pharma and has received honoraria
from Novartis. Research support from BMS, Calibr, CRISPR Therapeutics, Fate
Therapeutics, Kite Pharma, MorphoSys, Novartis, Tessa Therapeutics, and Xencor.

• I will discuss drugs and indications currently under investigation and/or that have not
been approved by regulatory authorities.
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Development Timeline of Cellular Therapy
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Adapted from Strohl WR, et al. Antibodies. 2019;8:41.

Tecaratus® 
(Brexucabtagene
autoleucel) 
approved by FDA 
7/24/2020 for 
MCL

Breyanzi® 
(lisocabtagene
maraleucel) 
approved by 
FDA 2/5/2021 
for NHL
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CAR T-cell Therapy
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Anatomy of a Chimeric Antigen Receptor (CAR)
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Adapted from Park JH, et al. Discov Med. 2010;9:277-88.
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CAR T-cell Clinical Process
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Frey, et al. Am J Hem. 2016.
Slaney CY, Cancer Discov. 2018;8:924 

CAR T-cell
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CD19 Directed CAR T-cell Products
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Adapted from van der Steegan et al. Nat Rev Drug Discov, 2015.

v
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CAR T-cell Workflow
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* Maybe extended due to insurance approval

Lymphodepleting Chemotherapy
(3 days)

Initial Consult Visit 
Meet clinic team, review CAR T-cell therapy, sign treatment 

consent, schedule required evaluation testing 

Evaluation Testing

Apheresis
T-cell collection 2–4 hrs, ~1 day 

depending on yield

Bridging Therapy
* As indicated

Discharge

Hospital Admission
Central line placement

CAR T-cell infusion (Day 0)
~ 10–14-day hospitalization

2–4 Weeks*

~17–28 Days

Takes ~4–8 weeks from 
initial consult to starting 
LD chemotherapy
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There are nearly 100 types of lymphoma
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Goals of therapy vary by 
histology and expected 
clinical behavior: 

❑Curative intent
❑Palliative intent

Swerdlow S, et al. Blood. 2016;127
Lichtman MA Williams Hematology. 7th ed. New York. McGraw Hill; 2006,1408.
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Approved CAR T-cell Therapy in Lymphoma
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• Axicabtagene ciloleucel (axi-cel)
 Aggressive large B-cell lymphoma

 2nd line for primary refractory or early relapse (≤12 months)—4/1/22

 3rd line and beyond—10/18/17

 Follicular lymphoma
 3rd line and beyond—3/5/21

 Tisagenlecleucel (tisa-cel) 
 Aggressive large B-cell lymphoma

 3rd line and beyond—5/1/18

 Lisocabtagene maraleucel (liso-cel) 
 Aggressive large B-cell lymphoma

 3rd line and beyond—2/5/21

 Brexucabtagene autoleucel (brexu-cel) 
 Mantle cell lymphoma

 2nd line and beyond—7/24/20
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CAR T-cell Therapy in R/R DLBCL—3rd Line

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

Abramson JS, et al. Lancet. 2019;396:839.
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CAR T-cell Therapy in R/R DLBCL—3rd Line

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

Abramson JS, et al. Lancet. 2019;396:839.
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CAR T-cell Therapy in R/R DLBCL—3rd Line

SCHOLAR-1

ORR: 26%
CR rate: 7%
Median OS: 6.3 months

ZUMA-1

JULIET

TRANSCEND

Median f/u: 15.4m

Median f/u: 12m

1-yr OS: 58%
1-yr OS: 59%

1-yr OS: 49%

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

Abramson JS, et al. Lancet. 2019;396:839.
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CAR T-cell Therapy in R/R DLBCL—2nd Line
ZUMA-7 TRANSFORM BELINDA

Locke FL, et al. N Engl J Med. 2021; Dec 11. 
Kamdar M, et al. Blood. 2021;138(suppl 1):91. 

Bishop MR, et al. N Engl J Med. 2021;Dec 14. 
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CAR T-cell approval in 2nd line R/R DLBCL

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-axicabtagene-ciloleucel-second-line-treatment-large-b-cell-lymphoma
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Treatment Algorithm for DLBCL in 2022

relapse

Initial 
Therapy

Cure

Not
candidate 
for CAR-T

Candidate 
for CAR-T CAR-T or clinical trial

Clinical trial

≤ 12 months
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relapse

Initial 
Therapy

Cure

15%

Loncastuximab tesirine
Clinical trial

Treatment Algorithm for DLBCL in 2022

> 12 months
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CAR-T in MCL: ZUMA-2 Study of Brexucabtagene autoleucel
(brexu-cel) in R/R MCL

18

Wang M, et al. N Engl J Med. 2020;382:1331
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CAR-T in MCL: ZUMA-2 Study of Brexucabtagene autoleucel
(brexu-cel) in R/R MCL
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Wang M, et al. N Engl J Med. 2020;382:1331

81% of pts in CR remained in 
remission at data cutoff

62% 1-yr PFS

• Median follow-up: 12.3m
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CAR-T in Indolent NHL: ZUMA-5 Study of Axi-cel

20

Neelapu et al, #93 ASH 2021 
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CAR-T in Indolent NHL: ZUMA-5 Study of Axi-cel
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Neelapu et al, #93 ASH 2021 

• In iNHL, efficacy evaluable population: ORR 92% (CR 75%)
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CAR-T in Indolent NHL: ZUMA-5 Study of Axi-cel
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Neelapu et al, #93 ASH 2021 

• Median OS not reached in FL or MZL
• Among patients with FL, 3 deaths  occurred after Month 24; no PD observed after Month 24
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Siddiqi et al, #546 ASH 2020 

CAR-T in CLL/SLL: TRANSCEND CLL 004 Phase 1/2 Study 
with liso-cel
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Siddiqi et al, #546 ASH 2020 

CAR-T in CLL/SLL: TRANSCEND CLL 004 Phase 1/2 Study 
with liso-cel
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Siddiqi et al, #546 ASH 2020 

CAR-T in CLL/SLL: TRANSCEND CLL 004 Phase 1/2 Study 
with liso-cel

Duration of Response Progression-Free Survival

• ORR: 82% (CR/CRi 46%)
• 27% had a deepening of response
• At 12m, 50% were in response, only 2 pts progressed beyond 12m
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Bispecific Antibody 
Therapy
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CAR T-cell Bispecific Antibody 
Therapy

Bispecific Antibodies

27
Slaney CY, Cancer Discov. 2018;8:924 

• Engineered antibodies 
to prolong half-life

• Targets CD3 (on T-cells) 
and CD20 (on B-cells)

• Induces T-cell mediated 
cytotoxic activity against 
CD20 expressing B-cells
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CD3/CD20 Bispecific Antibodies in B-NHL
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Mosunetuzumab Glofitamab Epcoritamab Odronextamab Plamotamab

• ”Off the shelf” therapy
• Route of administration: IV or SC
• Being explored in various subtypes of B-NHL
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Mosunetuzumab in R/R B-NHL

29Budd LE, J Clin Oncol. 2022;40:481 

• IV outpatient administration
• Cycle 1 step-up dosing followed 

by fixed dosing
• Key inclusion:

• R/R B-NHL after ≥1 prior regimen
• ECOG 0-1
• No viable therapeutic options

Administration Schedule • Initial treatment= 8 cycles; if CR then d/c
• If PR/SD then continue up to 17 cycles 
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Mosunetuzumab in R/R B-NHL
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Budd LE, J Clin Oncol. 2022;40:481 

Aggressive B-NHL

Indolent B-NHL

Duration of Response

Progression-Free Survival

ORR: 35%
CR: 19%

ORR: 66%
CR: 49%
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Mosunetuzumab in R/R B-NHL
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Budd LE, J Clin Oncol. 2022;40:481 

• CRS: 
• All Grade: 27%
• Grade 1: 21%
• Grade 2: 6%
• Grade 3: 1%

• Tocilizumab used in 3 patients

• Neurologic toxicity:
• Headache: 18%
• Insomnia: 11%
• Dizziness: 10%
• Grade 3: 1%
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Single-Agent Mosunetuzumab a Chemotherapy-Free Regimen for 
Elderly/Unfit Patients with Previously Untreated DLBCL 
• Key Inclusion Criteria

• Treatment naïve DLBCL or HGBL
• Age ≥ 80 yrs or 60-79 yrs w/ impairment in ≥1 of the 

following:
• ADL
• Instrumental ADL
• Inability to tolerate full dose chemoimmunotherapy

• Study Design
• Optional pre-phase prednisone +/- vincristine
• Response assessment: at cycle 4, cycle 8, every 6 

months

32

• Primary Objectives
• PET/CT CR rate
• Safety/tolerability
• PK

• N=29
• 2 dosing cohorts
• 22 efficacy evaluable

Olszewski et al #401 ASH 2020 
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Single-Agent Mosunetuzumab a Chemotherapy-Free Regimen for 
Elderly/Unfit Patients with Previously Untreated DLBCL 
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Olszewski et al #401 ASH 2020 

• Manageable safety profile in elderly/unfit patients
• No G3-4 CRS
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Early durable CRs with mosunetuzumab in elderly/unfit 1L 
DLBCL 

• No PD in patients achieving CR

34
Olszewski et al #401 ASH 2020 
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Epcoritamab in R/R B-NHL

• Subcutaneous step-up administration
• DLBCL ORR: 68% (CR 45%)
• FL ORR: 90% (CR 50%)

35
Hutchings M, Lancet. 2021;398:1157 
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Epcoritamab + Lenalidomide and Rituximab (R2) in R/R FL
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Linton KM, et al #3535 ASH 2021 
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Epcoritamab + R2 in R/R FL
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Linton KM, et al #3535 ASH 2021 

Treatment-Related Adverse Events Response Profile

ORR: 100%
CR: 92%

• No DLTs reported for epcoritamab
• No ICANS or clinical TLS

• 95% of responders 
remained in response
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Bispecific Antibody combinations in B-NHL
• Immunomodulatory drugs

• Lenalidomide

• Targeted agents
• BTKi

• Antibody-drug conjugates
• Polatuzumab Vedotin

• Standard chemoimmunotherapy
• Front-line: Bispecific + R-CHOP
• Salvage therapy: Platinum-based salvage therapy

38
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CAR T-cell Therapy vs. Bispecific Antibodies
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Adapted from Patel A, et al. Br J Haemat. 2021;195:689

CAR T-cell Therapy BiTE Therapy
Lead Time ~4-8 weeks Immediate use
Access Specialized/Academic 

centers
Scalable. Maybe more 

conducive for treatment in 
community setting

Need for ongoing treatment No Yes
Treatment setting Typically inpatient Potentially inpatient for initial 

dose/cycle(s)
Lymphodepleting chemotherapy Yes No
CRS ++++ ++
ICANS +++ +
Cytopenias +++ ++
Less fit patients Challenging More feasible
Clinical Experience +++ +
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Conclusions
The future is bright!
CAR T-cell therapy

• Emerged as a SOC in B-NHL
• DLBCL: 2nd line primary refractory/early relapse (≤12m), 

and in 3rd line
• FL: 3rd line
• MCL: 2nd line

• Longer term follow-up and more clinical experience
• Drive to expand treatment landscape of CD19-directed CAR T-

cell therapy in B-NHL
Bispecific antibody therapy

• CD20/CD3 bispecific antibody therapy is highly active in B-NHL
• Impressive ORRs and CR rates, but longer f/u needed
• Efficacy approaching results seen w/ CAR T
• Favorable safety profile

• Lower incidence/severity of CRS/ICANS vs CAR T

40

Unanswered Questions
1) How to approach patient selection 

for CAR-T vs bispecifics?
2) How do we best administer 

bispecific therapies?
• IV vs SQ?
• Optimal step-up dosing?
• Combinations?

3) What duration of bispecific 
therapy is needed?

4) How do you sequence these 
therapies?

5) What are the mechanisms of 
relapse/resistance?
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