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Background: Odronextamab, a CD20�CD3 bispecific antibody that engages cytotoxic T cells to destroy malignant B
cells, has demonstrated encouraging activity across multiple subtypes of relapsed/refractory (R/R) B-cell
non-Hodgkin lymphoma.
Patients and methods: This phase II study (ELM-2; NCT03888105) evaluated odronextamab in patients with R/R
follicular lymphoma after two or more lines of systemic therapy. Patients received intravenous odronextamab in
21-day cycles, with step-up dosing in cycle 1 to help mitigate the risk of cytokine release syndrome, until disease
progression or unacceptable toxicity. The primary endpoint was objective response rate by independent central review.
Results: Among 128 patients evaluated, 95% completed cycle 1, and 85% completed four or more cycles. At
20.1 months’ efficacy follow-up, objective response rate was 80.0% and complete response rate was 73.4%. Median
duration of complete response was 25.1 months. Median progression-free survival was 20.7 months, and median
overall survival was not reached. Discontinuation of odronextamab due to adverse events occurred in 16% of
patients. The most common treatment-emergent adverse events were cytokine release syndrome [56%; grade
�3 1.7% (1/60) with 0.7/4/20 mg step-up], neutropenia (39%), and pyrexia (38%).
Conclusions: Odronextamab achieved high complete response rates with generally manageable safety in patients with
heavily pretreated R/R follicular lymphoma.
Key words: follicular lymphoma, bispecific antibody, odronextamab, clinical trial
ondence to: Prof Tae Min Kim, Seoul National University Cancer
nstitute, Seoul, 03080, South Korea. Tel: þ82-2-2072-3559
abriel9@snu.ac.kr (T. M. Kim).

This study was previously presented as first interim analysis at the
ociety of Hematology (ASH) Annual Meeting and Exposition, 10-13
2022, New Orleans, LA, USA (Kim TM, et al. Oral presentation #949).
alysis most recently presented at the European Hematology Associ-
) Hybrid Congress, 13-16 June 2024, Madrid, Spain (Taszner M, et al.
tation S232).
34/© 2024 The Author(s). Published by Elsevier Ltd on behalf of
ociety for Medical Oncology. This is an open access article under the
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

5 - Issue 11 - 2024
INTRODUCTION

Follicular lymphoma (FL) is the most common type of
indolent non-Hodgkin lymphoma (NHL).1,2 Chemo-
immunotherapy with an anti-CD20 antibody is the basis of
treatment for FL, yet patients will invariably relapse. Out-
comes worsen after each successive relapse,3,4 indicating
the need for effective treatments for patients with relapsed
or refractory (R/R) FL. T-celleengaging therapies represent
an important advance, with chimeric antigen receptor T-cell
(CAR T) therapies (axicabtagene ciloleucel, tisagenlecleucel,
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and lisocabtagene maraleucel) and two bispecific antibodies
(mosunetuzumab and epcoritamab) currently recommended
as treatment options at the third line and beyond for R/R FL.5

Whilst CAR-T therapies have demonstrated impressive
efficacy in patients with R/R B-cell NHL (B-NHL), their use can
be limited by access, eligibility, tolerability, manufacturing
time, cost, and potential risk of secondary malignancies.6-9 In
comparison, bispecific antibodies are a readily available,
accessible option for off-the-shelf administration.

Odronextamab is an off-the-shelf, human CD20�CD3
bispecific antibody that simultaneously engages cytotoxic T
cells and malignant B cells, resulting in malignant cell
death.10,11 The ELM-1 phase I, dose-escalation/expansion
study (NCT02290951) in heavily pretreated B-NHL sub-
types demonstrated that odronextamab was active at doses
�5 mg in indolent lymphoma; the objective response rate
(ORR) was 91% and the complete response (CR) rate was
72% in patients with FL grade 1-3a.10 Here, we report the
primary analysis of odronextamab in patients with R/R FL
from the ELM-2 phase II study.
PATIENTS AND METHODS

Study design

ELM-2 (NCT03888105) is a phase II, open-label, multicohort,
multicenter study of odronextamab monotherapy for pa-
tients with R/R B-NHL. Patients were recruited from mul-
tiple centers from the USA, Australia, Canada, China, France,
Germany, Italy, Japan, the Republic of Korea, Poland,
Singapore, Spain, Taiwan, and the UK. The study protocol
and amendments were approved by the relevant institu-
tional review boards and ethics committees. The study was
conducted in accordance with applicable regulatory re-
quirements, guidelines of Good Clinical Practice specified by
the International Conference on Harmonization (ICH E6),
and principles originating from the Declaration of Helsinki.
Data were analyzed by the investigators and sponsor stat-
isticians, and interpreted by authors. Written informed
consent was obtained from all participants.
Patients

For the FL cohort, patients were aged �18 years, had FL
grade 1-3a with central histopathologic confirmation, and
were refractory to or had relapsed after two or more prior
lines of systemic therapy, including an anti-CD20 antibody
and alkylator. Patients must have failed or been considered
unsuitable for rituximab-lenalidomide (R2). All patients had
measurable disease on cross-sectional imaging, Eastern
Cooperative Oncology Group performance status 0-1, and
adequate bone marrow, hepatic, and renal function. Pa-
tients with primary central nervous system lymphoma or
who had received prior allogeneic stem cell transplant, CAR-
T therapy, or treatment with a CD20�CD3 bispecific anti-
body were excluded.

Measures to ensure diverse and inclusive enrollment
included: diverse trial sites; translated consent forms for
under-represented populations; extended screening
1040 https://doi.org/10.1016/j.annonc.2024.08.2239
windows for patients with access constraints; broad eligi-
bility criteria to include patients with controlled human
immunodeficiency virus (HIV), hepatitis B, and hepatitis C;
and lower thresholds for those with compromised organ
function due to lymphoma.

Study treatment

Patients received intravenous (i.v.) odronextamab in 21-day
cycles. Step-up dosing was implemented in cycle (C) 1 to
help mitigate the risk of cytokine release syndrome (CRS),
followed by odronextamab 80 mg on day (D) 1, 8, and 15 in
C2-4. Maintenance dosing of odronextamab 160 mg every
2 weeks (Q2W) continued until disease progression or
another protocol-defined reason for treatment discontinu-
ation. In patients with CR lasting �9 months (investigator
evaluation), dosing frequency was reduced to 160 mg every
4 weeks (Q4W).

The step-up regimen was optimized during the study
(Supplementary Appendix, available at https://doi.org/10.
1016/j.annonc.2024.08.2239) to further reduce the risk of
severe CRS, and consisted of 0.7/4/20 mg administered as
0.2 mg and 0.5 mg on C1D1 and C1D2, 2 mg each on C1D8
and C1D9, and 10 mg each on C1D15 and C1D16. Patients
were admitted for inpatient monitoring for 24 h following
each infusion up to and including C2D1. Premedication,
including steroid prophylaxis, was administered throughout
step-up dosing to reduce CRS risk (Supplementary Appendix,
available at https://doi.org/10.1016/j.annonc.2024.08.2239).
Prophylaxis for Pneumocystis jirovecii pneumonia was rec-
ommended for all patients. Anti-infection prophylaxis also
included i.v. immunoglobulin supplementation and antivirals
(Supplementary Appendix, available at https://doi.org/10.
1016/j.annonc.2024.08.2239).

Outcomes

The primary endpoint was ORR (based on best overall
response), assessed by independent central review (ICR)
according to the Lugano criteria,12 with first assessment at
week 12. Secondary endpoints included ORR per local
investigator assessment, CR rate, duration of response
(DOR), progression-free survival (PFS), overall survival (OS),
patient-reported outcomes (PROs), and pharmacokinetics.
Exploratory endpoints included biomarker analyses, such as
minimal residual disease (MRD) status and CD20 expression.

Disease assessments [using computed tomography (CT)/
magnetic resonance imaging (MRI), and positron emission
tomography] were carried out during screening, at week 12,
then every 8 weeks in year 1, every 12 weeks in year 2, and
during follow-up. A diagnostic quality MRI or CT scan with
contrast of the neck, chest, abdomen, and pelvis, and any
other known sites of disease, could be carried out at any
time when disease progression was expected. For each
patient, the same method of measurement and the same
technique were used to evaluate each lesion throughout
the study.

For MRD assessment, whole blood was collected in
Streck tubes which were processed to separate out the
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Table 1. Patient demographics and baseline characteristics

Characteristic N [ 128

Median age (range), years 61.0 (22-84)
Aged �75 years, n (%) 12 (9)
Male sex, n (%) 68 (53)
Race, n (%)
White 79 (62)
Asian 34 (27)
Other 1 (1)
Unknown/not reported 14 (11)

Geographic region, n (%)
Asia-Pacific 41 (32)
Europe 70 (55)
North America 17 (13)

Eastern Cooperative Oncology Group performance
status, n (%)
0 65 (51)
1 62 (48)
2a 1 (1)

Ann Arbor stage III-IV, n (%) 109 (85)
FLIPI risk score, n (%)
Low (0-1) 21 (16)
Intermediate (2) 33 (26)
High (3-5) 74 (58)

Bulky disease, investigator assessment, n (%) 18 (14)
Median prior lines of therapy (range), n (%) 3 (2-13)
�3 prior lines 69 (53.9)
�4 prior lines 44 (34.4)
�5 prior lines 22 (17.2)
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Buffy coat containing blood cells and the supernatant
containing the circulating tumor DNA. The Buffy coat was
used as a germline control to filter out germline variants.
Samples were taken at baseline and from C4D15. For MRD
assessment, circulating tumor DNA was measured using a
modified AVENIO assay (Roche, Basel, Switzerland; research
only) with next-generation sequencing, based on the cancer
personalized profiling by deep sequencing technique.13

MRD clearance was reported when the P value for allele
frequency was >0.005.14

CD20 expression was assessed in baseline biopsies using
full automated chromogenic immunohistochemistry assays
at a central laboratory. CD20 was detected with a rabbit
monoclonal primary antibody (clone SP32; Abcam, Cam-
bridge, UK) and a secondary horseradish peroxidasee
conjugated antibody.

Safety and tolerability were assessed throughout the
study and during safety follow-up. Adverse events (AEs)
were recorded for up to 90 days after the last odronexta-
mab dose or until initiation of another anti-lymphoma
therapy and were graded using the National Cancer Insti-
tute Common Terminology Criteria for Adverse Events
(version 5.0); CRS was graded according to the American
Society for Transplantation and Cellular Therapy criteria.15
Prior PI3K inhibitor, n (%) 18 (14)
Prior rituximab-lenalidomide, n (%) 17 (13)
Prior ASCT, n (%) 39 (30)
Refractory to last line of therapy, n (%) 92 (72)
Refractory to anti-CD20 antibody, n (%) 95 (74)
Double refractory to alkylator/anti-CD20 antibody, n (%) 53 (41)
POD24, n (%) 63 (49)

ASCT, autologous stem-cell transplant; FLIPI, Follicular Lymphoma International
Prognostic Index; PI3K, phosphoinositide 3-kinase; POD24, progression of disease
within 24 months of first-line treatment.
aPatient included who did not meet eligibility criteria of Eastern Cooperative
Oncology Group performance status 0-1.
Statistical analyses

This study was designed to include up to 128 patients with
FL, with �60 patients receiving the revised 0.7/4/20 mg
step-up regimen. An exact binomial design was adopted for
the primary endpoint, and patients not assessable for best
overall response were considered non-responders. Final
analysis for the primary endpoint was carried out when all
patients had completed the 52-week assessment or with-
drawn from the study. Efficacy and safety analyses were
carried out in all patients who received at least one dose of
odronextamab. Duration of efficacy follow-up was calcu-
lated based on reverse KaplaneMeier PFS (investigator
assessment). DOR, PFS, and OS were analyzed using the
KaplaneMeier estimation method.
RESULTS

Patients

At data cut-off (20 October 2023), 128 patients with R/R FL
had enrolled at 49 sites between 18 December 2019 and
27 July 2022 (Supplementary Figure S1, available at https://
doi.org/10.1016/j.annonc.2024.08.2239). Patients had
completed a median of 19.4 treatment cycles (range, 0.1-
90.5 cycles), with 95% completing C1 and 85% completing
four or more cycles. Twenty-nine patients (23%) remained
on treatment at data cut-off. The most common reasons for
treatment discontinuation were disease progression (25%),
AEs (16%), death (all due to AEs), physician decision, and
patient withdrawal (each 10%).

At baseline, median population age was 61.0 years
(range, 22-84 years), and the majority of patients had
advanced-stage disease (Ann Arbor stage III-IV, 85%;
Volume 35 - Issue 11 - 2024
Table 1). Patients had received a median of three prior lines
of therapy (range, 2-13), with 92 (72%) refractory to their
last line of therapy. Approximately three-quarters of pa-
tients (74%) were refractory to an anti-CD20 antibody
treatment, 41% were double-refractory to an anti-CD20
antibody and an alkylator, and 49% had progressive dis-
ease within 24 months of first-line treatment (POD24). In
addition, 39 patients (30%) had received prior autologous
stem-cell transplant (ASCT).
Efficacy

At data cut-off, median duration of efficacy follow-up was
20.1 months. The primary endpoint of ORR by ICR was 80%
[103/128; 95% confidence interval (CI) 72.5%-86.9%;
Supplementary Table S1, available at https://doi.org/10.
1016/j.annonc.2024.08.2239], and the CR rate was 73%;
>90% of responders achieved CR. ORR and CR rate per local
investigator were 82% and 73%, respectively. Reduction in
tumor size was recorded in 95% of evaluable patients
(Figure 1).
https://doi.org/10.1016/j.annonc.2024.08.2239 1041
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Figure 1. Waterfall plot of best percent change from baseline in tumor SPD. Data for each evaluable patient are shown as a separate bar on the figure.
CR, complete response; PD, progressive disease; PR, partial response; SD, stable disease; SPD, sum of the products of the diameters.
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By week 12 (first planned assessment), 91/103 re-
sponders (88%) had achieved at least partial response (PR).
Five patients with PR converted to CR [two had stable
disease (SD) at initial assessment], and one patient with SD
converted to CR, all before 28 weeks of treatment. Overall,
the median time to first response was 2.7 months (range,
1.8-7.9 months). Median DOR was 22.6 months, and me-
dian duration of CR was 25.1 months (Figure 2). The prob-
ability of maintaining CR for 12 months was 75.0%.

Odronextamab demonstrated efficacy across all pre-
specified subgroups, with consistent effects in high-risk
patients (Supplementary Figure S2, available at https://
doi.org/10.1016/j.annonc.2024.08.2239), including those
with POD24 (ORR, 81%; CR rate, 73%) and prior ASCT (ORR,
85%; CR rate, 77%), and those who had received four or
more (ORR, 73%; CR rate, 66%) and five or more (ORR, 64%;
CR rate, 59%) prior lines of therapy. Among 45 patients who
transitioned from Q2W to Q4W dosing, 31 remained in
response at data cut-off [median DOR from time of transi-
tion, 22.8 months (95% CI 11.2 months-not evaluable)].

Median PFS was 20.7 months, with 12-, 18-, and
24-month PFS rates of 66.2%, 57.5%, and 46.1%,
respectively (Figure 3A). Median OS was not reached, and
12- and 24-month OS rates were 86.2% and 70.1%,
respectively (Figure 3B). Median PFS and OS were greater in
patients with CR versus PR (PFS, 27.8 versus 11.3 months;
OS, not reached versus 18.4 months) (Figure 3).

Biomarker assessment and characterization of
immune cells

The prognostic impact of MRD was assessed in 64 patients
who had paired samples at baseline and C4D15. PFS was
longer in patients who were MRD-negative versus
MRD-positive at C4D15 (hazard ratio 0.26; 95% CI 0.10-0.66)
(Figure 3C), and among evaluable patients who discontinued
from the study due to disease progression (n ¼ 14), none
achieved MRD-negative status on or after C4D15.
1042 https://doi.org/10.1016/j.annonc.2024.08.2239
Robust B-cell depletion was observed at C2D8, which was
sustained through treatment and follow-up (Supplementary
Figure S3, available at https://doi.org/10.1016/j.annonc.
2024.08.2239). There was a trend toward increased T-cell
levels (CD3þ, CD4þ, or CD8þ cells) from baseline through
C5D8 (Supplementary Figure S4, available at https://doi.
org/10.1016/j.annonc.2024.08.2239). A transient elevation
of key cytokines interferon-g and interleukin-6 was
observed in patients who utilized 0.7/4/20 mg step-up
dosing, predominantly during C1 (Supplementary
Figure S5, available at https://doi.org/10.1016/j.annonc.
2024.08.2239).

Response was evaluated according to baseline CD20
protein expression in patients with tissue evaluable for
CD20 immunohistochemistry (n ¼ 71). Odronextamab
treatment was associated with clinical responses irre-
spective of baseline CD20 expression level, with CRs
recorded even in patients who had no, or low proportions
of, CD20-positive cells detected in their samples
(Supplementary Figure S6, available at https://doi.org/10.
1016/j.annonc.2024.08.2239).
Pharmacokinetics

Pharmacokinetics analysis revealed an increase in odro-
nextamab exposure through C1 step-up and C2-4
(Supplementary Figure S7A, available at https://doi.org/
10.1016/j.annonc.2024.08.2239). Once the first full dose
was administered at C2D1, mean (standard deviation)
odronextamab exposure was independent of prior step-up
regimens administered (Supplementary Figure S7A, avail-
able at https://doi.org/10.1016/j.annonc.2024.08.2239).
Efficacious odronextamab concentrations were maintained
through 80 mg weekly and 160 mg Q2W dosing, and in
patients who switched to Q4W dosing (Supplementary
Figure S7B, available at https://doi.org/10.1016/j.annonc.
2024.08.2239). Population pharmacokinetics analysis
Volume 35 - Issue 11 - 2024
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Figure 2. DOR and DOCR with odronextamab, assessed by independent central review. (A) DOR and (B) DOCR kaplan-meier curves are shown, including median
values with 95% CIs.
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showed odronextamab clearance was target-mediated, and
dependent on concentration and time.16

Safety

Treatment-emergent AEs (TEAEs) occurred in all patients,
with 118 patients (92%) experiencing at least one
treatment-related TEAE (Table 2). The most common any-
grade TEAEs were CRS (56%), neutropenia (39%), and py-
rexia (38%), and the most common grade 3 or 4 TEAEs were
neutropenia (32%), anemia, and neutrophil count decreased
(both 12%). TEAEs led to dose interruption/delay in
107 patients (84%), dose reduction in 12 patients (9%), and
treatment discontinuation in 20 patients (16%)
(Supplementary Table S2, available at https://doi.org/10.
1016/j.annonc.2024.08.2239). Treatment-related TEAEs
that led to treatment discontinuation were infusion-related
reaction (n ¼ 2), pneumonia, viral bronchitis, pseudomonal
pneumonia, progressive multifocal leukoencephalopathy
(PML), frontal lobe epilepsy, weight decreased, arthralgia
(n ¼ 1 each), and tremor plus infusion-related reaction in
one patient. Treatment-related grade 5 TEAEs occurred in
four patients: pneumonia, PML, pseudomonal pneumonia,
and COVID-19 pneumonia plus systemic mycosis (n ¼ 1
each).
Volume 35 - Issue 11 - 2024
AEs of special interest included CRS, neurologic events,
infusion-related reactions, tumor lysis syndrome, and in-
fections (Supplementary Table S3, available at https://doi.
org/10.1016/j.annonc.2024.08.2239). CRS was reported in
34 patients (57%) who received the 0.7/4/20 mg regimen
(grade 1, n ¼ 27; grade 2, n ¼ 6; grade 3, n ¼ 1). CRS mostly
occurred during step-up dosing [of patients who developed
CRS, 97% (33/34) developed CRS before the second full
dose; eight patients had CRS following the second full dose
(Supplementary Figure S8, available at https://doi.org/10.
1016/j.annonc.2024.08.2239)], with median time to onset
of 19.7 h (range, 0.7-159.0 h). All events resolved within a
median of 7.7 h (range, 0.6-184.0 h); CRS was primarily
managed by systemic steroids or tocilizumab (in 33% and
17% of patients, respectively) (Supplementary Table S4,
available at https://doi.org/10.1016/j.annonc.2024.08.
2239). There was one grade 2 immune effector cell-
associated neurotoxicity syndrome (ICANS) event (0.7/4/
20 mg step-up regimen), which was not associated with CRS
and resolved without sequelae. One patient who received
the 0.7/4/20 mg step-up regimen had low-grade tumor
flare. Infection TEAEs occurred in 80% (grade 3, 28%; grade
4, 3%) of patients (Supplementary Table S5, available at
https://doi.org/10.1016/j.annonc.2024.08.2239), leading to
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Figure 3. PFS and OS in patients treated with odronextamab. (A) PFS and (B) OS for all patients, and by best overall response. (C) PFS according to MRD clearance at
C4D15 in MRD-evaluable patients. HR for PFS in ctDNA detected versus ctDNA cleared was calculated by univariate Cox regression.
C4D15, cycle 4 day 15; CI, confidence interval; CR, complete response; ctDNA, circulating tumor DNA; HR, hazard ratio; MRD, minimal residual disease; NE, not
evaluable; NR, not reached; OS, overall survival; PFS, progression-free survival; PR, partial response.
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dose interruption/delay in 57% of patients and treatment
discontinuation in 9% of patients. Infections were observed
during the course of the treatment, with the rate of
occurrence of treatment-emergent infections being stable
from w15 months (Supplementary Figure S9, available at
https://doi.org/10.1016/j.annonc.2024.08.2239).
1044 https://doi.org/10.1016/j.annonc.2024.08.2239
Pneumocystis jirovecii pneumonia was observed in two
patients, neither of whom had received prophylaxis. In
patients with severe hypogammaglobulinemia (<400 mg/
dl), there was a trend toward reduced opportunistic infec-
tion in those with [1/10 (10%)] versus without [8/44 (18%)]
i.v. immunoglobulin supplementation. COVID-19 was
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Table 2. Summary of TEAEs with odronextamab treatment

Event, preferred terma, n (%) N [ 128

Any event Treatment-related

Any TEAE 128 (100) 118 (92.2)
TEAEs occurring in >15% of patients
CRS 72 (56.3) 72 (56.3)
Neutropenia 50 (39.1) 39 (30.5)
Pyrexia 48 (37.5) 31 (24.2)
Anemia 43 (33.6) 26 (20.3)
COVID-19 41 (32.0) 5 (3.9)
Infusion-related reaction 39 (30.5) 37 (28.9)
Diarrhea 36 (28.1) 12 (9.4)
Arthralgia 28 (21.9) 13 (10.2)
Hypokalemia 28 (21.9) 9 (7.0)
Nausea 25 (19.5) 13 (10.2)
Headache 24 (18.8) 13 (10.2)
Fatigue 24 (18.8) 17 (13.3)
Rash 23 (18.0) 15 (11.7)
Constipation 23 (18.0) 4 (3.1)
Alanine aminotransferase increased 23 (18.0) 18 (14.1)
Cough 20 (15.6) 4 (3.1)

Any grade 3 or higher TEAE 110 (85.9) 82 (64.1)
Serious TEAEs 87 (68.0) 57 (44.5)
TEAE leading to treatment discontinuation 20 (15.6) 10 (7.8)
TEAE leading to death 18 (14.1) 4 (3.1)

ASTCT, American Society for Transplantation and Cellular Therapy; CRS, cytokine
release syndrome; NCI CTCAE, National Cancer Institute Common Terminology
Criteria for Adverse Events; TEAE, treatment-emergent adverse event.
aPreferred term according to the NCI CTCAE (version 5.0), except for CRS, which was
graded per ASTCT criteria.15
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reported in 37% of patients (grade 5, 6%); non-COVID-19
grade 5 infections were pneumonia (n ¼ 3), sepsis, sys-
temic mycosis, PML, pseudomonal pneumonia, and
Escherichia sepsis (n ¼ 1 each).

DISCUSSION

In this study, odronextamab treatment achieved deep and
durable responses in heavily pretreated patients with R/R
FL and demonstrated a generally manageable safety profile.
These data are consistent with those from patients with R/R
FL in the ELM-1 study10 and with results reported in pa-
tients with R/R diffuse large B-cell lymphoma,17 supporting
the potential of odronextamab for management of indolent
and aggressive B-NHL.

CR is an important treatment goal in R/R FL, as it consis-
tently translates into long-term survival benefits. In studies of
approved T-cell-engaging therapies, the probability of main-
taining response at 12 months was greater among patients
achieving CR versus PR.18-20 In this study, odronextamab
achieved an ORR of 80% and CR rate of 73%. Although dif-
ferences between studies prohibit cross-trial comparisons,
for reference, the CR rates reported in pivotal studies of anti-
CD19 CAR-T therapies in R/R FL were 69%-79%.19,20 Of the
other recommended third-line FL treatments, CR rates were
13% (in EZH2-mutant FL) with tazemetostat,21 39% with
zanubrutinib plus obinutuzumab,22 14% with copanlisib,23

60% with mosunetuzumab,18 and 63% with epcoritamab.24

The median duration of CR with odronextamab was
>2 years, and achieving CR versus PR translated to substan-
tially longer PFS and OS.
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Patients enrolled in the ELM-2 FL cohort represent a
particularly refractory, hard-to-treat population. Approxi-
mately one-third had received four or more prior lines of
therapy, 30% had prior ASCT, and 74% were refractory to an
anti-CD20 antibody; CR rates in these subgroups were 66%,
77%, and 69%, respectively. Tumor response to odronexta-
mab was not associated with baseline CD20 expression,
unlike other CD20�CD3 bispecific antibodies which did not
show clinical activity in patients with low (<10%) CD20
levels.25 MRD clearance was strongly associated with clin-
ical outcomes, and no evaluable patients who discontinued
due to disease progression had achieved MRD clearance on
or after C4D15. These data support insights from other
studies suggesting MRD may be a relevant biomarker in R/R
FL,26,27 although validation from future studies is required.

Continued odronextamab treatment was adopted to
retain suppression of tumor growth, and for patient con-
venience, dosing frequency was reduced to Q4W in patients
with durable CR (�9 months). Effective drug concentrations
were achieved with this approach, and the durability
associated with odronextamab response was preserved
(median DOR after transition to Q4W was 22.8 months).
Patients receiving odronextamab in ELM-2 reported that
they maintained good quality of life and functioning (EORTC
QLQ-C30 questionnaire), with least square mean changes
remaining below the published thresholds for clinically
important worsening.28 Additionally, >60% of patients re-
ported maintenance or clinically meaningful improvement
in PROs (FACT-Lym LymS and EQ-5D-3L-VAS scales) from
baseline at each assessment during 50 weeks of odro-
nextamab treatment,28 thus supporting the feasibility of
this regimen.

Odronextamab demonstrated a generally manageable
safety profile, with 95% of patients completing C1, and low
rates of dose reduction (9%) or discontinuation (8%) due to
treatment-related AEs. CRS, a known effect of bispecific
antibodies, was predominantly confined to the step-up
dosing period (eight patients experienced CRS after 0.7/4/
20/80 mg step-up dosing) and was generally manageable
with supportive care. With 0.7/4/20 mg step-up dosing, one
patient experienced a grade 3 CRS event and one had a
grade 2 ICANS event. Monitoring in an inpatient hospital
setting was required up to and including the first full weekly
dose in ELM-2, although based on the observed safety
profile, ongoing phase III studies of odronextamab are
enrolling in an outpatient setting. This is an important
consideration for reducing health care inequities and gaps
in care for patients with R/R lymphoma who may not have
access to inpatient facilities or CAR-T centers.

Infections were reported in most patients, which may be
expected in this patient setting due to preexisting immu-
nosuppression from the underlying malignancy, exposure to
prior cytotoxic therapies,29-31 and the expected mechanism
of action of odronextamab to deplete B cells. Rapid, sus-
tained B-cell depletion has been reported in the ELM-1 and
ELM-2 studies,32 with evaluation of B-cell recovery a focus
of future studies. CD3þ, CD4þ, and CD8þ T-cell counts
were maintained following odronextamab treatment. The
https://doi.org/10.1016/j.annonc.2024.08.2239 1045
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most common infection was COVID-19 (any grade, 37%),
and COVID-19 was the infection that led to the most deaths.
This may be attributed in part to ELM-2 enrollment starting
early in the COVID-19 pandemic, when no vaccines were
available and mortality was high, and continuing when
vaccines were available but transmissible variants were
common and social distancing measures were easing.

In conclusion, this study has demonstrated the compel-
ling, durable efficacy and generally manageable safety of
odronextamab in R/R FL. These results support further
investigation of odronextamab in FL, as monotherapy and in
combination with other agents. Phase III trials of odro-
nextamab in the earlier-line setting are ongoing.33-35
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