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Introduction to Current T-Cell Engagers 

CAR T cells recognize and kill 
CD19-expressing cancer cells1

Anti-CD19 

CAR T cell 

Tumor cell 

T cell Tumor cell

Fas
FasL

CD3

CD20

Release of granzyme and perforin

CD3×CD20 bsAbs simultaneously engage T cells and CD20+ tumor cells 
to induce T cell-mediated killing of the tumor cell2 



Phase 2 studies of CARTs in r/r FL

1.
2.
3.
4.

Dreyling M, et al. Blood 2024; 143 (17): 1713–1725.
Morschhauser F, et al. Nature Med 2024; 30(8): 2199-2207. 
Nastoupil L, et al. ASH 2024, abstract #4387 (poster).
Neelapu SS, et al. Blood 2024; 143(6): 496-506.

ELARA1 – Tisagenlecleucel:
• ORR 86%
• CRR 68% (59% for POD24)
• PFS: 57% at 24 months

TRANSCEND FL2 – Lisocabtagene maraleucel
• ORR 93% (ITT)
• CRR 90% (ITT)
• PFS: 72% at 24 months3 (PP)

ZUMA 54 – Axicabtagene ciloleucel:
• ORR 94%
• CRR 79%
• PFS: 54% at 36 months



Phase 2 studies of CARTs in r/r FL versus old and cheap treatment

1.
2.
3.
4.
5.

Dreyling M, et al. Blood 2024; 143 (17): 1713–1725.
Morschhauser F, et al. Nature Med 2024; 30(8): 2199-2207. 
Nastoupil L, et al. ASH 2024, abstract #4387 (poster).
Neelapu SS, et al. Blood 2024; 143(6): 496-506. 
Leonard JP, et al. J Clin Oncol 2019; 37: 1188-1199.

ELARA1 – Tisagenlecleucel:
• ORR 86%
• CRR 68% (59% for POD24)
• PFS: 57% at 24 months

TRANSCEND FL2 – Lisocabtagene maraleucel
• ORR 93% (ITT)
• CRR 90% (ITT)
• PFS: 72% at 24 months3

ZUMA 54 – Axicabtagene ciloleucel:
• ORR 94%
• CRR 79%
• PFS: 54% at 36 months

AUGMENT5 – Rituximab + lenalidomide:
• ORR 78%
• CRR 34% (by CT scan)
• PFS: ~82% at 12 months and 58% at 24 months



CD20/CD3 Bispecific Antibodies in B-Cell Lymphomas

Single 
matched 
point mutations
in CH3 domain

Anti-CD20 Anti-CD3 Anti-CD3Anti-CD20

Silent FC 
increases half 
life, reduces 
toxicity

High affinity 
binding to CD20 
on B-cells

CD3 T-cell 
engagement

T-cell

*Human IgG4
(does not bind Protein A

due to dipeptide 
substitution in FC)

Human IgG4
(binds Protein A)

*

Anti-CD20

CD20+
target cell

Cell Lysis 

Anti-CD3/TCR

Mosunetuzumab 
(IV*)

Epcoritamab 
(SC)

Glofitamab 
(IV) 

Odronextamab 
(IV) 

Humanized mouse IgG1-based mAb

Approval
Status:

3L+ R/R DLBCL
Under FDA Review for
3L+ R/R FL and DLBCL

FDA approved: 3L+ R/R FL FDA approved: 3L+ R/R FL

*SC formula under investigation.



Bispecific
antibody

Aggressive B-NHL Indolent B-NHL CRS / > gr 2

No ORR CRR No ORR CRR

Mosunetuzumab 124 35% 19% 68 66% 49% 27% / 1%

Odronextamab 45 40% 36% 32 91% 72% 91% / 7%

Glofitamab 69 61% 49% 29 69% 59% 50% / 3.5%

Epcoritamab 22 68% 45% 10 90% 50% 59% / 0%

1. Budde E, et al. J Clin Oncol 2022;40(5):481-491.
2. Bannerji R, et al. Lancet Haematol 2022;9(5):e327-e339.

3. Hutchings M, et al. Clin Oncol. 2021;39(18):1959-1970.
4. Hutchings M, et al. Lancet 2021;398(10306):1157-1169.

Single-agent phase 1 studies of bispecific CD3/CD20 antibodies in B-NHL
- across various dose levels and histologies



Recent data from phase 1b-2 studies of 
mosunetuzumab, odronextamab, 

epcoritamab, and glofitamab in r/r FL



Phase II Study of Mosunetuzumab Monotherapy in R/R FL

Single-arm, pivotal phase II expansion study1,2

– Primary endpoint met: 60% CR vs 14% historical control (P <.0001) at 10-mo follow-up2

1. Bartlett. ASH 2022. Abstr 610. 2. Budde. Lancet Oncol. 2022;23:1055. NCT02500407. 

Discontinue if 
CR by cycle 8§; 

if PR or SD, continue 
at 30 mg for 

17 cycles 
(unless PD or 
unacceptable 

toxicity)

Mosunetuzumab IV
D1: 1 mg > D8: 2 mg > 

D15: 60 mg

Adults with R/R FL 
(grades 1-3a)

after ≥2 prior systemic tx 
including ≥1 anti-CD20 mAb 

and ≥1 alkylating agent; 
ECOG PS ≤1

(N = 90) *21-day cycles. †Cycle 1 step-up dosing for CRS mitigation. ‡Premedication before each mosunetuzumab dose in 
cycles 1 and 2, optional from cycle 3+: IV corticosteroid given 1 hr before, IV antihistamine and oral antipyretic 
given 30 min before. §Retreatment allowed at relapse for those achieving CR. 

Cycle 1*: Step-up Dosing†‡ Cycles 3-8*‡

Mosunetuzumab IV
D1: 60 mg

Mosunetuzumab IV
D1: 30 mg

Cycle 2*‡

No mandatory hospitalization for treatment administration.

▪ Primary endpoint: CR (best response) rate by IRF, assessed vs 14% historical control 
CR rate

▪ Secondary endpoints: ORR, DoR, PFS, safety, and tolerability



Mosunetuzumab Phase II Study (Updates): Efficacy

Mosunetuzumab 
(N = 90)

Median PFS, Mo (95% CI) 24.0 (12.0-NR)

36-mo PFS, % (95% CI) 43.2 (31.3-55.2)

PFS by Investigator on Registrational Arm1
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Median follow-up: 37.4 mo

1. Schuster. ASH 2023. Abstr 603. 2. Budde. JCO. 2024;42:2250.
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DoR by response type
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Mosunetuzumab Phase II Study: Safety

1. Bartlett. ASH 2022. Abstr 610. 2. Budde. Lancet Oncol. 2022;23:1055. 

All AEs
AEs related to 

mosunetuzumab
CRS

Fatigue
Headache

Neutropenia
Pyrexia

Rash

Hypophosphatemia
Pruritus

Hypokalemia
Cough

Constipation
Diarrhea

Nausea
Dry skin

Frequency (%)
50 40 30 20 10 0 20 30 40 5010

1
2
3
4

Grade

AEs in ≥15% of Patients by Grade1,2

*Fatal AEs: malignant neoplasm progression (n = 1) and 
unexplained (n = 1). †D/c: mosunetuzumab related, CRS (n = 2); 
unrelated to mosunetuzumab, EBV viremia (n = 1), Hodgkin disease 
(n = 1).
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30 mg

2%

C1

CRS per ASTCT Criteria Mosunetuzumab (N = 90)

Median duration, days (range)1,2 3 (1-29)

Patients who received tx for CRS (n = 40), n (%)2

▪ Corticosteroids only
▪ Tocilizumab only
▪ Both

6 (15)
3 (8)

4 (10)

CRS by Cycle and 
Grade1,2
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EPCORE NHL-1: Epcoritamab in R/R B-Cell NHL

§ Phase I/II open-label, dose escalation/expansion study

§ Primary endpoint: ORR by IRC

§ Secondary endpoints: DoR, TTR, PFS, OS, CR rate, safety

Linton. ASH 2023. Abstr 1655. NCT03625037.

Patients with R/R CD20+ 
B-cell NHL after 

≥2 previous lines of tx and 
≥1 anti-CD20 mAb; 

ECOG PS 0-2; 
FDG PET avid; measurable 

disease by CT/MRI; 
previous CAR T-cell 

therapy allowed
(planned N = 700)

Epcoritamab 48 mg SC
in 28-day cycles
QW cycles 2-3,

Q2W cycles 4-9, 
Q4W cycles 10+

*With corticosteroid prophylaxis. 
To mitigate CRS.

Until PD or 
unacceptable 

toxicity

Epcoritamab SC
D1: 0.16 mg
D8: 0.8 mg
D15: 48 mg
D22: 48 mg

Cycle 1 Step-up Dosing*

FL (grade 1-3A) cohort, 
n = 128

Median lines of tx: 
3 (range: 2-9);
31% with ≥4
POD24: 42%



EPCORE NHL-1: Efficacy of Epcoritamab in FL

Linton. Lancet Haematol 2024;11:E593.

Median FU: 17.4 mo

ORR: 82%; CR: 63%

18-mo PFS: 49.4%
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EPCORE NHL-1: AEs in Pivotal vs Optimization Cohort

§ In the cycle 1 optimization cohort, a second intermediate dose of 3 mg was 
administered on Day 15

Linton. Lancet Haematol. 2024;11:E593.

 Pivotal Cohort (n = 128) 
Event, n (%)

Gr 5 Gr 4 Gr 3 Gr 1/2

0 0 2 (2) 83 (65) CRS 

0 0 0 73 (57) 
Injection-
site reaction 

6 (5) 0 18 (14) 27 (21) COVID-19 

0 0 3 (2) 36 (28) Fatigue 

0 16 (13) 16 (13) 4 (3) Neutropenia 

0 0 2 (2) 32 (25) Diarrhea 

0 0 3 (2) 29 (23) Pyrexia 

0 0 0 25 (20) Headache 

Cycle 1 Optimization Cohort (n = 86) 
 Event n (%)

Gr 5 Gr 4 Gr 3 Gr 1/2

0 0 0 42 (49) CRS 

0 0 0 28 (33) 
Injection-
site reaction 

0 0 0 18 (21) Constipation 

0 0 5 (6) 13 (15) COVID-19 

0 8 (9) 9 (10) 1 (1) Neutropenia 

0 0 0 17 (20) Fatigue 

0 0 0 14 (16) Cough 

0 0 1 (1) 11 (13) Headache 



EPCORE NHL-1: CRS

Linton. Lancet Haematol. 2024;11:E593.
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Cycle 1
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ELM-2: Odronextamab Monotherapy in R/R 
FL § Multicohort, open-label phase II study in R/R B-cell NHL (FL, DLBCL, MCL, MZL, others )

Kim. ASH 2022. Abstr 949. NCT03888105. 

§ Primary endpoint: ORR by ICR per Lugano criteria

§ Secondary endpoints: ORR by investigator, CR rate, DoR, PFS, OS, safety/tolerability

§ Patients were admitted for inpatient monitoring for 24 h following each infusion up to and 
including C2D1

Until PD or
unacceptable 

toxicity

Odronextamab IV
D1,2: 0.5, 0.5 mg > D8,9: 
10,10 mg > D15: 80 mg

FL cohort: Adults with R/R FL 
(grades 1-3a)

after ≥2 prior systemic tx 
including ≥1 anti-CD20 mAb 

and ≥1 alkylating agent; 
ECOG PS ≤1

(N = 131)

Cycle 1:* Step-up Dosing†‡ Cycles 5+:* Maintenance

Odronextamab IV
80 mg D1, D8, D15

Odronextamab IV
160 mg Q2W

Cycle 2-4*

Until PD or
unacceptable 

toxicity

Odronextamab IV
D1,2: 0.2, 0.5 mg > D8,9: 2, 
2 mg > D15,16: 10, 10 mg

*21-day cycles. †Cycle 1 step-up dosing at study initiation was 1/20/80 mg but was modified to further mitigate CRS risk. 
‡Each step-up dose delivered as split infusions and is accompanied with premedication to further mitigate CRS risk.

Cycle 1:* Step-up Dosing†‡ Cycles 5+:* Maintenance

Odronextamab IV
80 mg D1, D8, D15

Odronextamab IV
160 mg Q2W

Cycle 2-4*



ELM-2: Survival by Response Type

+

Kim. Ann Oncol. 2024;35:1039.

ORR: 80%; CR: 73.4%
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ORR: 80%; CR: 73.4%
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ELM-2: Cytokine-Release Syndrome

Kim. ASH 2022. Abstr 949. Kim. Ann Oncol. 2024;35:1039.

0.7/4/20-mg Step-up 
Regimen (n = 63)

1/20-mg Step-up 
Regimen (n = 68)

CRS Parameter, 
n (%)

36 (57.1)
28 (44.4)
7 (11.1)

1 (1.6)
0
0

38 (55.9)
22 (32.4)
12 (17.6)

4 (5.9)
0
0

Any-grade CRS
§ Grade 1
§ Grade 2

§ Grade 3
§ Grade 4
§ Grade 5

17 (27.0)
12 (19.0)

1 (1.6)

11 (16.2)
9 (13.2)
4 (5.9)

CRS management
§ Corticosteroids
§ Tocilizumab
§ Vasopressors

§ CRS in ~50% of patients; mostly grade 1, no grade ≥4

§ Incidence of grade 2/3 CRS reduced with 0.7/4/20-mg step-up regimen

§ All CRS events resolved; median time to resolution: 2 days (range: 1-51)
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Glofitamab alone and in combination with obinutuzumab in r/r FL

Morschhauser F, et al. ASH 2021, abstract #128.CRS: mono 66% (G3=1); combo 52.6% (G3=0), no ICANS



Phase 1 study of AZD0486 (CD19xCD3 bispecific) in r/r B-
NHL

Hou J-Z, et al. ASH 2024, abstract #341 (oral).

• So far 56 FL patients treated in this phase 1 study

• For the 41 patients treated at doses ≥2.4 mg:

• ORR 95%, CRR 85%
• CR in 6 out of 7 patients with CD20-negative disease
• CR in both patients with prior CD20xCD3 therapy

• No impact of POD24 on response (14 patients, CR 100%)



Phase Ib/II Study: Response With Mosu + Lenalidomide in R/R FL

▪ Median time to first/best response: 2.5 mo (range: 1.4-5.3)/2.5 mo (range: 1.4-10.7)

▪ High ORR and CMR rate in overall population, including those with high-risk disease

Morschhauser. ASH 2021. Abstr 129. (Update: Morschhauser. ASH 2023. Abstr 605.)

Best Response by PET-CT: Overall
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Phase Ib/II study of fixed-duration epcoritamab + R2 in patients with R/R 
FL

Falchi L, et al. ASH 2024, abstract #342 (oral).



BsAbs and CAR T: Efficacy

Russler-Germain & Bartlett. ASH 2024



BsAbs and CAR T: Toxicity

Russler-Germain & Bartlett. ASH 2024



Russler-Germain & Bartlett. ASH 2024

• The combinability
• Epco + R2: ORR 96%, CRR 87%, 21-m PFS 80%;

Glofit + Obinutuzumab: ORR 100%, CRR 74%

• Glofit + Englumafusp alfa: ORR 91%, CRR 74%

BsAbs vs CAR T

Matasar M et al, Open Arch 2023

Lin et al, ASH 2023

Oluwole et al, Front Immun 2024



Morschhauser F, et al. Nature Med 2024; 30(8): 2199-2207. 
Nastoupil L, et al. ASH 2024, abstract #4387 (poster). 

Falchi L, et al. ASH 2024, abstract #342 (oral).

TRANSCEND FL (Liso-cel)
• ITT = 139 patients
• CRS: 59%, mainly grade 1-2
• ICANS: 15%
• MAS/HLH in one patient
• Second primary malignancies in 4 patients
• ORR 93%
• CRR 90%
• PFS: 72% at 24 months (PP)

EPCORE NHL-2 arm 2 (Epco + R2)
• ITT = 111 patients
• CRS: 48%, mainly grade 1-2
• ICANS: 2%
• MAS/HLH not observed
• Second primary malignancies not observed
• ORR 96%
• CRR 87%
• PFS: 80% at 21 months

BsAbs vs CAR T



Look out for the following studies

• OLYMPIA-5:

• Phase 3 trial of odronextamab plus lenalidomide vs rituximab plus lenalidomide in 
relapsed/refractory follicular lymphoma and marginal zone lymphoma

• EPCORE FL-1:

• Phase 3 trial of subcutaneous epcoritamab with rituximab and lenalidomide (R2) Vs R2 alone in
patients with relapsed or refractory follicular lymphoma

• CELESTIMO:
• Phase III trial of mosunetuzumab plus lenalidomide versus rituximab plus lenalidomide in patients

with relapsed or refractory follicular lymphoma who have received ≥ 1 line of systemic therapy



Efficacy of CAR T-Cell Therapy Is Not Impaired By Previous BsAb
Treatment in Patients with Large B-Cell Lymphoma

Iacoboni et al. ASH 2023



Take Home Messages

CAR might be preferred for higher-risk disease, including POD24 followed by rapid relapse after 2L therapy.
CARs are also attractive for a young patient with minimal medical comorbidities who values a “one and done” approach to
maximize time off therapy.

Haydu & Abramson. Blood 2024

Russler-Germain & Bartlett. ASH 2024


