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FL Bispecifics: Mechanism and Design
• Typically IgG antibody format
• Bispecific binding to surface antigens

• Tumor-associated (target) = CD20
• Pan-T cell (effector) = CD3
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subsequently discontinued due to strategic portfolio prioritization51. 
Furthermore, BI905711, a tetravalent bispecific IgG-scFv fusion protein 
targeting DR5 and CDH17 currently in a phase I clinical study, showed a 
greater than 1,000-fold gain in efficacy on CDH17-positive target cells, 
translating into potent and selective antitumour activities in colorectal 
cancer models50. The same format is used in a bsAb targeting DR5 
and FOLR1, an ovarian cancer-enriched receptor, shown to mediate 
cytotoxicity in cis (on the same cell) and in trans (on two different cells), 
with FOLR1 acting as a clustering point for efficient DR5 activation52.

Conceptually, this MoA can also be transferred to co-stimulatory 
members of the TNFRSF family that also depend on receptor cluster-
ing, including 4-1BB, OX40 and CD40 (Fig. 3) using bsAbs directed 
against tumour-associated antigens (TAAs), but also against other 

targets such as PDL1, thus combining co-stimulation with checkpoint 
inhibition (see below).

bsAbs for targeted payload delivery
Two conceptually different approaches exist for the use of bsAbs in tar-
geted delivery of payloads such as cytotoxic agents or radioactivity. 
The first approach, pre-targeted therapy, uses one binding specificity of 
the bsAb to target tumour cells and the other to subsequently capture 
a payload on the tumour. bsAbs in this category bind to cancer targets 
such as carcinoembryonic antigen (CEACAM5) or HER2 on tumours, and 
subsequently capture radioactive-labelled payloads/complexes that 
are recognized by the second binding specificity of bsAbs53–55. Recently, 
a novel compelling self-assembling bispecific pre-targeting concept 

a   T cell engagers

b   Non-T cell engagers
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Fig. 2 | Overview of approved bispecific antibodies for cancer therapy. 
a, Bispecific T cell engagers (TCEs). b, Other bispecific antibodies (bsAbs) 
(non-T cell engagers (non-TCEs)). Six of the 11 approved bsAbs have an IgG-like 
structure composed of 2 heavy chains (constant regions shown in dark grey 
and VH domains shown in dark blue or dark red) and 2 light chains (constant 
domain shown in light grey and VL domains in light blue or light red). Most of 
them have a 1 + 1 stoichiometry — one binding site for each antigen — and one 
further TCE utilizes a 2 + 1 stoichiometry by fusing an additional Fab fragment 
to one of the heavy chains. The other bsAbs are either Fc-free fusion proteins 
of two single-chain variable fragment (scFv) fragments (blinatumomab) or a 
scFv fragment fused to a T cell receptor (TCR) fragment (tebentafusp), or are 
IgG-scFv fusion proteins with a 2 + 2 stoichiometry. Except for catumaxomab, 
which was produced by the hybrid-hybridoma technology combining a mouse 
and a rat hybridoma, all other bsAbs are produced by recombinant technologies. 

For the IgG-like heterodimeric molecules, correct assembly of the two 
different heavy chains is solved by using mutations in the CH3 domain to force 
heterodimerization — such as the knobs-into-holes technology — or controlled 
Fab-arm exchange (cFAE), which allows assembly of IgG-like molecules from two 
different monospecific IgGs. cFAE also solves the light chain problem, that is the 
cognate pairing of light and heavy chains. Alternatively, further modifications 
in the Fab arms, such as the CrossMab approach, allow to enforce correct light 
and heavy chain pairings. Of note, all recombinant IgG-like bsAbs comprise 
an Fc region with silent or reduced effector functions, which was achieved by 
aglycosylation or protein engineering by introducing mutations into the hinge/
CH2 domain to avoid or reduce Fcγ receptor and complement binding. BCMA, 
B cell maturation antigen; EGFR, epidermal growth factor receptor; EpCAM, 
epithelial cellular adhesion molecule; GPRC5D, G-protein-coupled receptor  
class C group 5 member D.
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Klein, C, et al. Nat Rev Drug Disc 2024.
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FL Bispecifics: Mechanism and Design

Agent Structure Anti-CD3 Clone Anti-CD20 Clone Status (as of 3/2024)

Mosunetuzumab IgG1 UCHT1 (CD3ε) 2H7
Epitope shared w/ rituximab

FDA accelerated 
approval 12/2022

Epcoritamab IgG1 SP34-der (CD3ε) 7D8
Epitope shared w/ ofatumumab

FDA priority review 
2/2024

Odronextamab IgG4 REG1250 (CD3δε) 3B9-10
Epitope shared w/ ofatumumab

FDA priority review 
9/2023

Russler-German, DA, et al. Frontiers Oncol 2023.
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FL Bispecifics: Administration

Agent

Route of 
Admin

Treatment 
Duration CRS Mitigation

IV SC Time Limited Step-up Dosing Mandated Steroids
Minimum 
Required 

Pred Equiv.

Mosunetuzumab Y Y Y
C1 D1/8/15

C2-8 D1
(C9-17 D1 if PR)

Dex 20 mg
for all C1-2 doses 533 mg

Epcoritamab N Y N
C1-3 D1/8/15/22

C4-9 D1/15
C10+ D1

Pred 100 mg
daily x4 for all C1 doses 1600 mg

Odronextamab Y Y N
C1 D1/2/8/9/15/16

C2-4 D1/8/15
C5+ Q2W vs Q4W

Dex 20 mg on the day 
before, of, and after all C1 

plus C2 D1 doses
2000 mg
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FL Bispecifics: Efficacy
Impressive outcomes in phase 2 studies in rel/ref FL after 2+ prior lines of therapy

Agent N
Overall 

Response 
Rate

Complete 
Response 

Rate

Median 
Follow-up 
(months)

Median 
PFS 

(months)

Median 
DoCR

(months)

Mosunetuzumab1 90 78% 60% 37.4 24.0 Not reached

Epcoritamab2 128 82% 63% 17.4 15.4 Not reached

Odronextamab3 128 81% 73% 17.7 20.7 Not reached

1Schuster, SJ, et al. ASH 2023 (NCT02500407). 2Linton, KM, et al. ASH 2023 (NCT03625037). 3Villasboas, JC, et al. ASH 2023 (NCT03888105).
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FL Bispecifics: Efficacy
Impressive outcomes in phase 2 studies in rel/ref FL after 2+ prior lines of therapy

• Mosunetuzumab
• Median time to first response: 1.4 months (1.0–11)
• Median time to first CR: 3.0 months (1.0‒19)

N=90

Median PFS, months (95% CI) 24.0 (12.0–NE)

36-month PFS, months (95% CI) 43.2% (31.3–55.2)

PFS and OS; median follow-up >36 months 

OS, overall survival; PFS, progression-free survival. 

PFS OS

Robust and stable progression-free and overall survival rates at 3 years

N=90

Median OS, months (95% CI) NR (NE–NE)

36-month OS, months (95% CI) 82.4% (73.8–91.0)
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n=70

Median DOR, months (95% CI)*
30-month DOR rate, % (95% CI)†

35.9 (20.7–NE)
56.6% (44.2–68.9)

Durability of responses

*Responders per INV assessment. †36-month DOR data are not available as this analysis was conducted from the first response assessment, therefore the landmark analysis is shorter for 
the duration outputs. 

DOR (July 2022 vs May 2023 data cut-off) DOR for CR vs PR (May 2023 data cut-off)

72.7% (95% CI: 60.8–86.8) of patients with a CR are estimated to remain alive and 
progression-free 30 months after their first response

Median DOR in patients with CR, months (95% CI); n=54*
Median DOR in patients with PR, months (95% CI); n=16*
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Bartlett, NL, et al. ASH 2022 (NCT02500407). Schuster, SJ, et al. ASH 2023 (NCT02500407).
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FL Bispecifics: Efficacy
Impressive outcomes in phase 2 studies in rel/ref FL after 2+ prior lines of therapy

Adverse events per NCI-CTCAE v5.0. Incidence of COVID-19 equates to incidence of coronavirus infection (HLT), as all preferred-term infection 
events reported under this HLT were COVID-19 related. HLT, high-level term; NCI-CTCAE, National Cancer Institute Common Terminology 
Criteria for Adverse Events; TEAE, treatment-emergent adverse event. 

n (%)

N=128*

Any event Treatment related

Any TEAE 128 (100) 118 (92.2)

Grade ≥3 TEAE 109 (85.2) 80 (62.5)

Serious TEAE 87 (68.0) 57 (44.5)

TEAE leading to treatment interruption/delay 106 (82.8) 79 (61.7)

TEAE leading to dose reduction 12 (9.4) 12 (9.4)

TEAE leading to treatment discontinuation 20 (15.6) 10 (7.8)

TEAE leading to death (Grade 5) 19 (14.8) 4 (3.1)†

Table 4. TEAEs

Safety
• Treatment-emergent adverse events (TEAEs) are summarized in Table 4 and Figure 5
• Safety was generally consistent with previous reports
• With the 0.7/4/20 mg Cycle 2 step-up regimen:

o Cytokine release syndrome (CRS) was mostly low grade (Table 5)
o There was one low-grade immune effector cell-associated neurotoxicity syndrome (ICANS) 

event, which was not associated with CRS
• Infection TEAEs of any grade were reported in 79.7% of patients (Table 6)

o COVID-19 infections were reported in 35.9% of patients, and were Grade 5 in eight patients
o Non-COVID–19 Grade 5 infections: pneumonia (n=2), pneumonia + sepsis, 

systemic mycosis, progressive multifocal leukoencephalopathy, pneumonia pseudomonal, 
and Escherichia sepsis (each, n=1)

o Systemic mycosis and COVID-19 were reported as the cause of death in one patient

Table 3. Best overall response (ICR)

Results of a second, prespecified analysis of the Phase 2 study ELM-2 confirm high rates of durable complete response with odronextamab in patients with 
relapsed/refractory (R/R) follicular lymphoma (FL) with extended follow-up
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Background
• Follicular lymphoma (FL) is an incurable disease, and progression-free survival (PFS) reduces 

with each relapse (~1 year by third line)1 

o High unmet medical need for effective treatments that can improve tumor control and 
extend survival

• Odronextamab, a novel, off-the-shelf, CD20×CD3 bispecific antibody (Suppl. Figure 1), was 
investigated in an interim analysis of the Phase 2 ELM-2 study (NCT03888105)2

o Compelling efficacy and a generally manageable safety profile in heavily pretreated patients 
with relapsed/refractory (R/R) FL (objective response rate [ORR], 81.8%; 
complete response [CR] rate, 75.2%; median duration of response, 20.5 months)

• Here, we report the results of a second, prespecified interim analysis of patients with R/R FL
from ELM-2

Study design and methods
• ELM-2: Phase 2, open-label, multicohort, multicenter study of odronextamab monotherapy for 

patients with R/R B-cell non-Hodgkin lymphoma (Figure 1)
• Measures taken to facilitate diverse and inclusive enrollment: diverse trial sites, translated consents 

for under-represented populations, extended screening windows for patients with access restraints, 
broad eligibility criteria to include patients with controlled HIV, hepatitis B and C, and lower 
thresholds for those with compromised organ function

• A prespecified interim analysis was performed when 80 patients with FL had completed ≥12 months 
of follow-up

Patient and disease characteristics N=128
Median age, years (range) 61.0 (22–84)
Age ≥75 years, % 9.4
Male, % 53.1
Race, % White / Asian / other / unknown / not reported 61.7 / 26.6 / 0.8 / 1.6 / 9.4
ECOG PS, % 0 / 1 / 2 50.8 / 48.4 / 0.8
Ann Arbor stage III–IV, % 85.2
FLIPI risk score, % 0–1 / 2 / 3–5 16.4 / 25.8 / 57.8
Bulky disease, investigator assessment, % 14.1
Median prior lines, n (range) 3 (2–13)
Prior PI3K inhibitor, % 14.1
Prior R2, % 13.3
Prior ASCT, % 30.5
Refractory to last line of therapy, % 71.9
Refractory to anti-CD20 antibody, % 74.2
Double refractory to alkylator/anti-CD20 antibody, % 41.4
POD24, % 49.2

Table 1. Baseline characteristics
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Baseline characteristics and treatment exposure
• The FL Grade 1–3a global cohort consisted of 128 patients 
• Heavily pretreated, highly refractory patient population (Table 1)
• Median number of treatment cycles: 19.4 (Table 2)

ASCT, autologous stem cell transplant; CD, cluster of differentiation; ECOG PS, Eastern Cooperative Oncology Group performance status; 
FLIPI, Follicular Lymphoma International Prognostic Index; PI3K, phosphoinositide 3-kinase; POD24, progression of disease within 2 years; 
R2, lenalidomide + rituximab.

N=128

Step-up dosing regimen, n (%)
1/20 mg
0.7/4/20 mg

68 (53.1)
60 (46.9)

Number of completed cycles, median (range) 19.4 (0.1–90.5)
Completed Cycle 1, n (%) 122 (95.3)
Completed ≥4 cycles, n (%) 109 (85.2)

Table 2. Treatment exposure

Efficacy
• Median duration of follow-up for efficacy: 17.7 months (95% confidence interval [CI] 15.0–27.8)

o An estimated 81.8% of patients had ≥12 months of follow-up
• Odronextamab demonstrated high CR rates that were durable (Table 3 and Figure 2)

o 91.3% of responders were complete responders
o 75.8% of patients with CR maintained response at 12 months

• Median PFS was 20.7 months in all patients, and 27.5 months in patients with CR (Figure 3)
• Median overall survival (OS) was not reached (NR); 24-month OS rate was 77.5% in patients 

achieving CR (Figure 4)

n (%) N=128

ORR* 103 (80.5);
95% CI 72.5–86.9

CR 94 (73.4)

*CRs + PRs.
CI, confidence interval; CR, complete response; ICR, independent central review; ORR, objective response rate; PR, partial response. 

Figure 2. DOR and DOCR (ICR)

CI, confidence interval; CR, complete response; DOCR, duration of complete response; DOR, duration of response; 
ICR, independent central review; NE, not estimable. 

12-month DOR: 72.3% (95% CI 61.9–80.2)
24-month DOR: 45.5% (95% CI 32.2–57.9)

DOR

12-month DOCR: 75.8% (95% CI 65.2–83.5)
24-month DOCR: 48.5% (95% CI 34.2–61.3)

DOCR

Figure 3. PFS and PFS by response (ICR)

CI, confidence interval; CR, complete response; ICR, independent central review; NE, not estimable; PFS, progression-free survival; 
PR, partial response. 

12-month PFS: 65.9% (95% CI 56.5–73.7)
24-month PFS: 45.0% (95% CI 33.7–55.6) 

PFS PFS by response 
(CR vs. PR)

Patient-reported outcomes
• Patient-reported overall quality-of-life scores were maintained from baseline through Week 50 

(Suppl. Figure 2; data cut-off January 31, 2023)
• ELM-2 patient-reported outcomes (PROs) in the FL cohort, ASH 2023:

o Oral presentation 669, December 10, 2023, 17:00 PST

Adverse events per NCI-CTCAE v5.0. *0.7/4/20 mg (n=60) and 1/20 mg (n=68) Cycle 1 step-up regimen. †Pneumonia, progressive multifocal 
leukoencephalopathy, pneumonia pseudomonal, and COVID-19 pneumonia + systemic mycosis (each, n=1). 
NCI-CTCAE, National Cancer Institute Common Terminology Criteria for Adverse Events; TEAE, treatment-emergent adverse event.

Figure 5. TEAEs in ≥15% of patients (N=128)

0.7/4/20 mg
N=60

Any grade, n (%) 34 (56.7)
Grade 1 / 2 27 (45.0) / 6 (10.0)
Grade 3 / 4 1 (1.7) / 0

Median time to CRS onset, hours (range) 19.7 (0.7–159.0)
Median CRS duration, days (range) 2.00 (1.0–10.0)
CRS management, n (%) Systemic steroids / tocilizumab 20 (33.3) / 10 (16.7)

Table 5. CRS

CRS per Lee 2019 criteria5. CRS, cytokine release syndrome.

n (%) Patients with any 
infection TEAE

Patients with COVID-19 
infection

Any grade 102 (79.7) 46 (35.9) 
Grade 1 8 (6.3) 9 (7.0)
Grade 2 42 (32.8) 17 (13.3) 
Grade 3 34 (26.6) 12 (9.4) 
Grade 4 4 (3.1) 0
Grade 5 14 (10.9) 8 (6.3) 

Table 6. Infections (N=128)

Conclusions
• Heavily pretreated patients with R/R FL achieved deep and durable responses with continued 

odronextamab treatment
o ORR, 81%; CR, 73%; 2-year CR rate, 49%
o Median PFS, 20.7 months; median OS, NR
o PROs were maintained from baseline to Week 50

• The safety profile of odronextamab was generally manageable
o CRS was mostly Grade 1/2 and one low-grade ICANS event was reported with 0.7/4/20 mg 

Cycle 1 step-up
o Any-grade infection TEAEs were reported in 80% of patients, and over a third of patients had 

COVID-19 infection, reflective of a study conducted during the pandemic in a patient population 
with increased underlying risk for infections

• Phase 3 randomized trials are ongoing in FL patients in earlier lines of therapy
o OLYMPIA-1 (NCT06091254), OLYMPIA-2 (NCT06097364), OLYMPIA-5 

Scan the QR code
to go to the abstract, view the poster on the 
ASH virtual meeting platform, or to access 
supplementary information and related 
educational materials

Data cut-off date: August 18, 2023 (unless otherwise specified)

*Per WHO 2017 classification3; †According to Lugano criteria4; ‡The study initiated with a Cycle 1 step-up regimen of 1/20 mg. This was 
modified to 0.7/4/20 mg to further mitigate the risk of CRS. Premedication administered during Cycle 1 step-up included dexamethasone, 
diphenhydramine, and acetaminophen.
CD, cluster of differentiation; CR, complete response; CRS, cytokine release syndrome; D, day; DOR, duration of response; 
ECOG PS, Eastern Cooperative Oncology Group performance status; FL, follicular lymphoma; ICR, independent central review; 
IV, intravenous; MRD, minimal residual disease; ORR, objective response rate; OS, overall survival; PFS, progression-free survival; 
QXW, once every X weeks; WHO, World Health Organization. 

Figure 1. ELM-2 study design – FL cohort

Key eligibility criteria
• FL Grade 1–3a*
• ECOG PS 0 or 1
• Refractory to or relapsed after ≥2 prior lines of therapy, including an anti-CD20 antibody and 

an alkylator

Primary endpoint: ORR† by ICR

Secondary endpoints:
• ORR† by local investigator
• CR†, DOR†, PFS†, and OS
• Safety and tolerability 
• Patient-reported outcomes

Key exploratory endpoint: MRD

Odronextamab administration (IV, 21-day cycles):

Cycle 1 (step-up)
D1/2, 8/9, 15/16

Cycles 2–4
D1, 8, 15

Cycle 5+ 
(maintenance)
Q2W → Q4W if 

durable CR
(≥9 months) 

80 mg 160 mg 0.7/4/20 mg‡

Cycle 4 Day 15
First post-baseline response assessment

Figure 4. OS and OS by response

12-month OS: 86.3% (95% CI 78.8–91.2)
24-month OS: 69.3% (95% CI 58.3–77.9)

OS

CR (n=94) PR (n=9)

12-month PFS, % (95% CI) 78.8 (68.7–85.9) 42.9 (9.8–73.4)

24-month PFS, % (95% CI) 55.8 (41.7–67.8) NE (NE–NE)

OS by response 
(CR vs. PR)

CR (n=94) PR (n=9)

12-month OS, % (95% CI) 92.4 (84.8–96.3) 100 (100–100)

24-month OS, % (95% CI) 77.5 (64.7–86.2) NE (NE–NE)

CI, confidence interval; CR, complete response; NE, not estimable; NR, not reached; OS, overall survival; PR, partial response.

Additional ELM-2 data being presented at ASH 2023
CtDNA analysis associates with PFS with odronextamab
monotherapy in R/R FL and DLBCL: Identification of MRD 
status and high-risk subgroups from the ELM-2 study

Oral pres. 427, December 10, 2023, 9:30 PST, 
Grand Hyatt San Diego, Grand Hall C 

Final analysis of the Phase 2 ELM-2 study: Odronextamab in 
patients with R/R DLBCL

Oral pres. 436, December 10, 2023, 10:15 PST, 
Grand Hyatt San Diego, Seaport Ballroom ABCD

Maintenance of moderate to high levels of functioning and 
QoL with odronextamab monotherapy in patients with 
R/R FL: results from the Phase 2 ELM-2 study

Oral pres. 669, December 10, 2023, 17:00 PST, 
Marriott Marquis San Diego Marina, 
Grand Ballroom 2–4

HRQoL and symptoms in patients with R/R DLBCL treated 
with odronextamab monotherapy in the Phase 2 ELM-2 
study 

Poster pres. 4504, December 11, 2023, 
18:00–20:00 PST, San Diego Convention Center, 
Halls G–H

Adverse events per NCI-CTCAE v5.0, CRS per Lee 2014/2019 criteria5,6. *Composite term. 
CRS, cytokine release syndrome; IRR, infusion-related reaction; NCI-CTCAE, National Cancer Institute Common Terminology Criteria for 
Adverse Events; TEAE, treatment-emergent adverse event.

Median DOR: 22.6 months (95% CI 16.8–NE) Median DOCR: 23.7 months (95% CI 17.7–NE)

Median PFS: 20.7 months (95% CI 17.2–27.5)

Median PFS: 8.0 months 
(95% CI 4.4–17.2)

Median PFS: 27.5 months
(95% CI 20.2–NE)

Median OS: NR (95% CI 31.6–NE)

Median OS: NR 
(95% CI NE–NE)

Median OS: 18.4 months 
(95% CI 12.6–NE)
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Villasboas, JC, et al. ASH 2023 (NCT03888105). Linton, KM, et al. ASH 2023 (NCT03625037).
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FL Bispecifics: Safety
Predictable toxicity profile

• CRS, fatigue, headache, neutropenia, hypophosphatemia, rash, nausea/diarrhea/constipation

Agent N
Related AE 
Leading to
Discont.

Cytokine Release Syndrome Neurologic 
AEsAny Grade Gr 1 Gr 2 Gr 3+

Mosunetuzumab1 90 2% 44% 26% 17% 2% <5%
Any ICANS?

Epcoritamab2 128 19%
~½ COVID-19

67% 65% 2% 0% <5%
Any ICANS?

Odronextamab3 128 8% 57% 45% 10% 2% <5%
Any ICANS?

1Schuster, SJ, et al. ASH 2023 (NCT02500407). 2Linton, KM, et al. ASH 2023 (NCT03625037). 3Villasboas, JC, et al. ASH 2023 (NCT03888105).



S I T E M A N  C A N C E R  C E N T E R W A S H I N G T O N  U N I V E R S I T Y  S C H O O L  O F  M E D I C I N E  | B J C  H E A L T H C A R E

FL Bispecifics: Safety
No required hospitalization

• Median time to CRS onset (C1 D1): 5 hours (1–24) 
• Median time to CRS onset (C1 D15): 27 hours (0–391)

CRS summary

Data cut-off: August 27, 2021, as no new CRS events occurred subsequently.*Four patients received both corticosteroids 
and tocilizumab for CRS management. ASTCT, American Society for Transplantation and Cellular Therapy. 1. Lee DW, et al. Biol Blood Marrow Transplant 2019;25:625–38.

CRS by ASTCT criteria1 N=90

CRS (any grade), n 
Grade 1
Grade 2
Grade 3
Grade 4

40 (44%)
23 (26%)
15 (17%)

1 (1%)
1 (1%)

Median time to CRS onset, hours (range)
 C1D1
 C1D15

5 (1–24)
27 (0–391)

Median CRS duration, days (range) 3 (1–29)

Corticosteroids for CRS management, n 10 (11%)*

Tocilizumab for CRS management, n 7 (8%)*

Events resolved 100%

CRS by cycle and grade
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CRS was predominantly low-grade and occurred during C1
All CRS events resolved; no new events have been reported in this extended follow-up

Bartlett, NL, et al. ASH 2022 (NCT02500407). Schuster, SJ, et al. ASH 2023 (NCT02500407).
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FL Bispecifics: Logistics
Community vs. specialty center

• Mosunetuzumab
• Required steroids: 11%
• Required tocilizumab: 8%

• Unaddressed issues at non-specialty centers
• Familiarity with recognizing CRS (vs. typical infectious etiologies for fevers)
• Bandwidth for managing CRS (e.g., after-hours exchange, “urgent care” in-

person evaluations, access to tocilizumab)
• Potential solutions

• ‘Pill in pocket’ PRN steroids for in-home CRS care
• Shared management (e.g., C1-3 at specialty center, C4+ at community center)
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FL Bispecifics: Line of Therapy and Combinations
Current approval and pivotal phase 2 studies: monotherapy in 3L+
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FL Bispecifics: Line of Therapy and Combinations
Current approval and pivotal phase 2 studies: monotherapy in 3L+

• Mosunetuzumab clinical trials
• Frontline setting

– Mosunetuzumab monotherapy (phase 2)
– Mosunetuzumab + response-adapted obinutuzumab/polatuzumab vedotin (phase 2)
– Mosunetuzumab + lenalidomide (phase 2)
– Mosunetuzumab + polatuzumab vedotin (phase 2)
– Mosunetuzumab + tazemetostat (phase 2)
– Mosunetuzumab vs. SOC rituximab (phase 3; planned)
– Mosunetuzumab + lenalidomide vs. SOC rituximab + chemotherapy (phase 3; planned)

• Relapsed/refractory setting
– Mosunetuzumab + lenalidomide vs. SOC rituximab + lenalidomide (phase 3)
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FL Bispecifics: Line of Therapy and Combinations
Current approval and pivotal phase 2 studies: monotherapy in 3L+

• Epcoritamab clinical trials
• Frontline setting

– Epcoritamab + rituximab + lenalidomide (phase 2)
– Epcoritamab + lenalidomide (phase 2)
– Epcoritamab + rituximab (phase 2)
– Epcoritamab + rituximab + lenalidomide vs. SOC anti-CD20 + chemo or lenalidomide (phase 3)

• Relapsed/refractory setting
– Epcoritamab + rituximab + lenalidomide vs. SOC rituximab + lenalidomide (phase 3)
– Epcoritamab vs. SOC anti-CD20 + chemo or lenalidomide (phase 2)
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FL Bispecifics: Line of Therapy and Combinations
Current approval and pivotal phase 2 studies: monotherapy in 3L+

• Odronextamab clinical trials
• Frontline setting

– Odronextamab vs. SOC rituximab + CHOP/CVP/bendamustine (phase 2/3)
– Odronextamab + CHOP/CVP vs. SOC rituximab + CHOP/CVP (phase 2/3)

• Relapsed/refractory setting
– Odronextamab + lenalidomide vs. SOC rituximab + lenalidomide (phase 2/3)
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FL Bispecifics: Sequencing with Other Therapies

investigator-assessed ORR for enrolled patients with MZL was
77% (95% CI, 59-90), with a CR rate of 65% (Table 2;
supplemental Table 3). Twelve patients converted to CR after
initial PR or stable disease. Responses among subtypes of MZL
(nodal and extranodal) are reported in supplemental Table 9.
Median DOR in all patients with MZL was not yet reached, and
16 of 31 patients (52%) were in ongoing response as of data
cutoff (Table 2; supplemental Figure 2).

Median PFS, OS, and TTNT were not yet reached among
patients with MZL, and estimates at 24 months were 56%, 74%,
and 53%, respectively (Figure 1). PFS estimates at 24 months
were largely consistent among high-risk subgroups
(supplemental Figure 6). No correlations were observed
between baseline TMTV and efficacy outcomes among patients
with MZL, possibly because of the small number of patients with
this disease type in the study (supplemental Table 6).

Safety
No new safety signals were observed among treated patients
with iNHL since the 18-month analysis (Table 3).9 AEs that
occurred after the 18-month analysis (data cutoff date, 14
September 2020), including 1 grade 3 neurologic event, 2
infections of grade 3 to 4, and 5 cytopenias of grade 3 to 4,
were largely among recently enrolled patients with MZL.
Serious AEs occurred in 15 patients (10%; 11 with FL and 4 with
MZL) since the 18-month analysis; events in 6 of those patients
were considered related to axi-cel (3 in FL and 3 in MZL;
Table 3). No new cases of grade ≥3 hypogammaglobulinemia
occurred after the data cutoff date for the primary analysis (12
March 2020). During the study, 50 patients with iNHL (33%)
received immunoglobulin therapy. In total, 18 patients had
second primary malignancies (Table 4). No cases of axi-cel−
related second primary malignancies, tumor lysis syndrome, or
replication-competent retrovirus occurred at any time on study.

Among patients with iNHL who had any grade ≥3 cytopenias on
or after day 30 after infusion (n = 51), a total of 5 had cytopenias
present 12 months after infusion and 4 had cytopenias 24
months after infusion (supplemental Table 10). No correlations
were observed between baseline TMTV and either grade ≥3
cytokine release syndrome or neurologic events, possibly
because of the low incidence of grade ≥3 toxicities. In total, 39
deaths occurred in ZUMA-5, of which 19 were lymphoma-
related as assessed by investigators (15 from complications of
underlying lymphoma and 4 because of AEs related to study
treatment in patients with FL; supplemental Table 11). Among
the treated patients, 8 died because of an AE and 5 died owing
to second primary malignancy (unrelated to axi-cel). After the
data cutoff date of the prior analysis, deaths because of AEs
considered related to axi-cel included 1 due to COVID-19
pneumonia in a patient with FL and 1 due to progressive
multifocal leukoencephalopathy in a patient with FL.9 Safety
results in the subset of patients with FL with ≥3 prior lines of
therapy excluding those with suggested alternative diagnosis
are reported in supplemental Table 12.

Biomarkers
Among treated patients with iNHL, the median peak CAR T-cell
levels were significantly higher in those with ongoing responses
at 36 months (53.9 cells per μL) than in those who relapsed (29.6
cells per μL) or nonresponders (22.2 cells per μL; supplemental
Figure 7). Most treated patients with FL had detectable B cells
by month 12. By month 24, half of patients with ongoing
response had low levels of detectable CAR gene–marked cells
(supplemental Figure 8). The levels of CAR gene–marked cells
were inversely correlated with that of the B cells at each time-
point after infusion.

Among 14 patients with iNHL (13 FL and 1 MZL) with evaluable
tumor biopsy samples at progression, all patients had detect-
able B-cell antigens, CD19, and CD20. Although PFS was

Table 2. Investigator-assessed best response among all enrolled patients in the 3-year analysis

FL
(n = 127)

MZL
(n = 31)

All patients
(N = 159)*

ORR, n (%) 119 (94) 24 (77) 143 (90)

CR 100 (79) 20 (65) 120 (75)

PR 19 (15) 4 (13) 23 (14)

SD, n (%) 2 (2) 3 (10) 5 (3)

PD, n (%) 2 (2) 1 (3) 3 (2)

Not done, n (%) 4 (3) 3 (10) 8 (5)

DOR, median (95% CI), mo 38.6 (29.0-NE) NR (13.4-NE) 38.6 (33.1-NE)

Estimate at 36 mo (95% CI), % 57 (47-66) 64 (40-80) 58 (48-66)

Duration of CR, median (95% CI), mo NR (35.4-NE) NR (14.2-NE) NR (35.4-NE)

Estimate at 36 mo (95% CI), % 62 (48-72) NR (NE-NE) 61 (49-72)

Duration of PR, median (95% CI), mo 4.9 (2.2-8.2) 3.5 (1.9-NE) 4.9 (2.1-6.2)

Estimate at 36 mo (95% CI), % NR (NE-NE) 0 (NE-NE) NR (NE-NE)

DLBCL, diffuse large B-cell lymphoma; NE, not estimable; NR, not reached; PR, partial response; SD, stable disease.

*One patient was found to have disease type DLBCL after enrollment via pretreatment biopsy. This patient did not receive axi-cel and discontinued the study.
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similar among patients with POD24 and those without, those
with POD24 had higher pretreatment levels of macrophage-
associated chemokines, CCL17 (TARC) and CCL22 (MDC),
than those without POD24. These analytes have been previ-
ously associated with relapse in patients with FL.13

Treated patients with FL who received any prior bendamustine
treatment appeared to have lower CAR T-cell expansion by

peak and area under the curve, along with a lower proportion of
naive (CCR7+CD45RA+) T cells in axi-cel product, vs those
without bendamustine exposure (supplemental Table 13). In the
PSM analysis, those with bendamustine exposure ≤12 months
before leukapheresis demonstrated numerically lower CAR T-
cell expansion and number of infused CCR7+CD45RA+ T cells
than those with no bendamustine exposure, although small
number of patients in the analysis limited comparison.
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Figure 1. PFS, OS, and TTNT. Kaplan-Meier estimates of (A)
PFS, (B) OS, and (C) TTNT by investigator assessment based
on the disease type among the 159 enrolled patients with
iNHL. mo, month; NE, not estimable; NR, not reached.
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Axi-cel CAR T cells (ZUMA-5) — is all that glitters really gold?
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Figure 2. Lymphoma-specific survival outcomes of
patients with FL based in cumulative incidence and
competing risk. Cumulative incidence plots of competing
risk lymphoma-specific (A) PFS and (B) OS by investigator
assessment for enrolled patients with FL. Main events
included those due to lymphoma or study treatment
complications. Events due to reasons other than lym-
phoma or study treatment complications were considered
competing risks.

0

0

20

40

60

Pr
og

re
ss

io
n-

fre
e 

su
rv

iva
l, % 80

100

4 8 48

Months
No. at risk
Bendamustine prior to leukapheresis

2 6 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 50

≤6 months 8 6 3 3 2 2 2 2 2 2 1 1 16 5 3 2 2 2 2 2 2 2 1 1 0

6-12 months 10 9 6 6 6 6 5 3 3 3 1 1 110 8 6 6 6 5 3 3 3 1 1 1 0

>12 months 70 62 53 52 43 41 40 27 23 21 9 7 768 60 53 46 43 41 29 25 23 10 8 7 0

None 39 38 36 35 32 30 27 14 14 12 2 2 138 38 36 34 32 28 14 14 13 3 2 1 0

Bendamustine prior to leukapheresis

Estimated PFS ≤6 months (n=8) 6-12 months (n=10) >12 months (n=70) None (n=39)

Median (95% CI), months 6.4 (1.1-38.6) NR (2.3-NE) 40.2 (24.6-NE) NR (35.5-NE)
36-month rate (95% CI), % 25 (4-56) 50 (18-75) 50 (37-63) 70 (50-83)

Figure 3. PFS of patients with FL based on the time point of bendamustine use before axi-cel infusion. Kaplan-Meier estimates of PFS among enrolled patients with FL
by investigator assessment in those who had no prior bendamustine exposure, received bendamustine within 6 months of leukapheresis, received bendamustine between 6
and 12 months of leukapheresis, and received bendamustine >12 months before leukapheresis.
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FL Bispecifics: Sequencing with Other Therapies

Neelapu, SS, et al. Blood 2024.
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Figure 2. Lymphoma-specific survival outcomes of
patients with FL based in cumulative incidence and
competing risk. Cumulative incidence plots of competing
risk lymphoma-specific (A) PFS and (B) OS by investigator
assessment for enrolled patients with FL. Main events
included those due to lymphoma or study treatment
complications. Events due to reasons other than lym-
phoma or study treatment complications were considered
competing risks.
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Figure 3. PFS of patients with FL based on the time point of bendamustine use before axi-cel infusion. Kaplan-Meier estimates of PFS among enrolled patients with FL
by investigator assessment in those who had no prior bendamustine exposure, received bendamustine within 6 months of leukapheresis, received bendamustine between 6
and 12 months of leukapheresis, and received bendamustine >12 months before leukapheresis.
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Axi-cel CAR T cells (ZUMA-5) — is all that glitters really gold?
Neurologic AEs

• Gr 1–2: 41%
• Gr 3–4: 19%
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FL Bispecifics: Sequencing with Other Therapies
Could prior bendamustine be less deleterious for bispecifics than CAR T cells?

• Spanish study in FL suggests possibly; larger cohort study planned

Iacoboni, G, et al. ASH 2023.
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FL Bispecifics: Sequencing with Other Therapies
Could a bispecific reasonably precede CAR T cells? 

• Spanish study in DLBCL suggests possibly; larger cohort study planned

Iacoboni, G, et al. ASH 2023.
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Conclusions
Mosunetuzumab is the current standard-of-care third-line treatment for follicular lymphoma

Soon, the decision will (likely) be mosunetuzumab vs. epcoritamab vs. odronextamab

Later, the decision will (likely) be which bispecific antibody, to combine or not to combine, 
and what line of therapy makes the most sense for my patient to receive a bispecific?

Future questions include:
• What is the optimal bispecific antibody treatment duration?
• Will CAR T cells become as ‘easy’ (AEs, $$$, logistics) as bispecifics?


