www.nature.com/leu

Leukemia

Check for updates

ARTICLE =

LYMPHOMA

Epcoritamab in relapsed/refractory large B-cell lymphoma:
2-year follow-up from the pivotal EPCORE NHL-1 trial

™ Yasmin H. Karimi?, Herve Ghesquieres®, Chan Y. Cheah?®, Michael Roost Clausen®, David Cunningham®,

Wojciech Jurczak 7 Young Rok Do®, Robin Gasiorowski@®?, David John Lewis'®, Tae Min Kim@®"", Marjolein van der Poel'?,
Michelle Limei Poon'?, Tatyana Feldman'#, Kim M. Linton'?, Anna Sureda @ '®, Martin Hutchings'’, Minh H. Dinh @8, Nurgul Kilavuz'®,
David Soong'®, Thomas Mark®’, Mariana Sacchi'®, Tycel Phillips®"*® and Pieternella J. Lugtenburg??

Catherine Thieblemont

© The Author(s) 2024

Primary results (median follow-up, 10.7 months) from the pivotal EPCORE® NHL-1 study in relapsed or refractory (R/R) large B-cell
lymphoma (LBCL) demonstrated deep, durable responses with epcoritamab, a CD3xCD20 bispecific antibody, when used as
monotherapy. We report long-term efficacy and safety results in patients with LBCL (N = 157; 25.1-month median follow-up). As of
April 21, 2023, overall response rate was 63.1% and complete response (CR) rate was 40.1%. Estimated 24-month progression-free
survival (PFS) and overall survival (OS) rates were 27.8% and 44.6%, respectively. An estimated 64.2% of complete responders
remained in CR at 24 months. Estimated 24-month PFS and OS rates among complete responders were 65.1% and 78.2%,
respectively. Of 119 minimal residual disease (MRD)-evaluable patients, 45.4% had MRD negativity, which correlated with longer
PFS and OS. CR rates were generally consistent across predefined subgroups: 36% prior chimeric antigen receptor (CAR) T-cell
therapy, 32% primary refractory disease, and 37% International Prognostic Index =3. The most common treatment-emergent
adverse events were cytokine release syndrome (51.0%), pyrexia (24.8%), fatigue (24.2%), and neutropenia (23.6%). These results
underscore the long-term benefit of epcoritamab for treating R/R LBCL with deep responses across subgroups, including patients
with hard-to-treat disease and expected poor prognosis (ClinicalTrials.gov Registration: NCT03625037).
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INTRODUCTION

Large B-cell lymphoma (LBCL) is a heterogenous group of
aggressive non-Hodgkin lymphomas of which diffuse large B-cell
lymphoma (DLBCL) not otherwise specified is the most common
[1-3]. LBCL is a curable disease, and patients with DLBCL who
remain disease free for 2 years after front-line therapy have
survival rates similar to the general population [4, 5]. However,
outcomes are poor for patients with relapsed or refractory (R/R)
disease for whom transplant failed or who are transplant
ineligible. In the SCHOLAR-1 pooled analyses of over 600 patients
with R/R DLBCL, including those with high-risk features, median
overall survival (OS) was 6.3 months [6]. T-cell and T-cell-engaging

therapies have shown promising results in this setting [7-13],
providing a potential option for patients with R/R DLBCL to enter
long-term remission [14].

For patients with aggressive R/R B-cell lymphoma who have
received at least two lines of prior systemic therapy, two classes of
therapies that exploit T-cell-mediated cytotoxicity are now
available: chimeric antigen receptor T (CAR T) cells and bispecific
antibodies [7-11, 15]. The use of CAR T-cell therapies is limited by
patient eligibility, access, manufacturing consistency, need for
lymphodepleting therapy, and adverse effects, including cytokine
release syndrome (CRS) and neurotoxicity for some products
[3, 7-9, 15, 16]. Because T-cell-engaging bispecific antibodies
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generally have lower rates of severe CRS and neurotoxicity than
CAR T-cell therapies and are available off the shelf [7-9, 15], they
may have the potential to be a safer, faster, and more accessible
treatment option. Long-term follow-up studies of T-cell-engaging
bispecific antibody therapies are aimed at affirming response
durability and impact on long-term outcomes, such as prolonging
progression-free survival (PFS) and OS, as well as establishing
long-term safety.

Epcoritamab is a subcutaneously administered CD3xCD20
bispecific antibody indicated for the treatment of adults with
different types of R/R LBCL, including DLBCL, and follicular
lymphoma after >2 lines of systemic treatment [17-19]. Following
approval, the NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines’) added epcoritamab as a preferred regimen in
third and subsequent lines of treatment for patients with DLBCL
[20]." In preclinical studies, epcoritamab demonstrated potent T-
cell-mediated cytotoxic activity against CD20" malignant B cells
[21, 22] and higher potency compared with three other CD3xCD20
bispecific antibody constructs [21]. Epcoritamab is administered as
a quick, low-volume subcutaneous injection. No bridging therapy
or debulking is required prior to initiating epcoritamab treatment,
allowing for rapid T-cell engagement and CD20 inhibition.

The ongoing phase 1/2 EPCORE” NHL-1 study of epcoritamab
includes three parts in patients with R/R CD20" LBCL after at least
two prior lines of therapy (including anti-CD20 therapy): dose
escalation [23], expansion [10], and optimization [24]. In the first
disclosure of the expansion part (LBCL, N=157) at a median
follow-up of 10.7 months, the overall response rate (ORR) was
63.1% and the complete response (CR) rate was 38.9% [10].
Additionally, 45.8% of patients evaluable for minimal residual
disease (MRD, n=107) were MRD negative, and a correlation
between MRD negativity and PFS was demonstrated [10]. The
safety profile was manageable [10].

Here, we report long-term efficacy and safety results with >2
years of follow-up for patients with R/R LBCL. Results are also
reported for the DLBCL and DLBCL or high-grade B-cell lymphoma
(HGBCL) subpopulations.

MATERIALS/SUBJECTS AND METHODS

Patients and treatment

The expansion part of the EPCORE NHL-1 trial (NCT03625037) was
described previously [10]. In brief, patients >18 years of age with
relapsed, progressive, and/or refractory mature B-cell lymphoma
received subcutaneous epcoritamab 48 mg administered as a
1-mL injection once weekly in 28-day cycles 1-3 with step-up
doses in cycle 1. Patients were hospitalized for 24h after
administration of the first full dose of epcoritamab. Corticosteroids
were given 30-120 min before and for 3 consecutive days after
the first four epcoritamab doses. Epcoritamab treatment con-
tinued once every 2 weeks in cycles 4-9 (days 1 and 15), and once
every 4 weeks in cycle 10 and thereafter until disease progression
or unacceptable toxicity. Patients who had a documented CD20™
mature B-cell neoplasm, had received at least two prior lines of
systemic therapy, including at least one anti-CD20-containing
regimen, and who were ineligible for autologous stem cell
transplant (ASCT) or for whom prior ASCT had failed were enrolled.

'Referenced with permission from the NCCN Clinical Practice
Guidelines in Oncology® [NCCN Guidelines®] for B-Cell Lymphomas
V.1.2024. Accessed February 26, 2024. ©National Comprehensive
Cancer Network, Inc. 2024. All rights reserved. To view the most recent
and complete version of the guideline, go online to NCCN.org. NCCN
makes no warranties of any kind whatsoever regarding their content,
use or application and disclaims any responsibility for their application
or use in any way.
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Assessments

In the primary analysis, disease response and progression were
assessed by an Independent Review Committee (IRC) in accor-
dance with the Lugano classification [10, 25]. For the current
analysis, protocol-specified analyses of ORR and PFS by IRC
assessment, OS, MRD, and safety were carried out at a median
follow-up of ~2 years. Efficacy analyses were also performed in
prespecified subgroups, including age, baseline Eastern Coopera-
tive Oncology Group performance status, number of prior lines of
therapy, prior CAR T-cell therapy, refractory to prior CAR T-cell
therapy, prior ASCT, primary refractory disease, R/R to most recent
prior anti-CD20 therapy, International Prognostic Index (IPI), and
de novo or transformed DLBCL. Safety assessments included
laboratory abnormalities and adverse events (AEs) as previously
described [10].

Statistical analysis and endpoints
All efficacy and safety analyses were conducted in the full analysis
population (all patients who received at least one dose of
epcoritamab). ORR was defined as the proportion of patients
who had best overall response of CR or partial response (PR). Best
overall response per response criteria before initiation of
subsequent antilymphoma therapy was summarized. ORR was
based on IRC-assessed response per Lugano criteria. The ORR and
CR rate and their corresponding 95% exact confidence intervals
(Cls) were calculated based on the Clopper-Pearson method.
PFS was defined as time from day 1 of cycle 1 to first
documented disease progression or death by any cause, which-
ever occurred earlier. Patients who remained alive without disease
progression at the cutoff date were censored at the date of last
disease assessment before the start of subsequent antilymphoma
therapy. For patients who remained alive with incomplete or no
baseline tumor assessment, PFS was censored on day 1 of cycle 1.
Time-to-event endpoints (duration of response, duration of
complete response [DOCR], PFS, and OS) were analyzed using the
Kaplan-Meier method with survival probabilities at scheduled
visits, median time to event and 95% Cl (where available;
calculated using Brookmeyer and Crowley method with log-log
transformation), and number and percentage of patients with an
event or censoring reported. A landmark analysis was conducted
for PFS and OS by MRD-negativity status up to cycle 3 day 1. This
protocol-specified time point was selected because most MRD-
negative patients had MRD negativity by cycle 3 day 1 (day 60,
considering = 3-day window). Landmark analyses excluded
patients who had an event or were censored before cycle 3 day
1. MRD negativity was assessed by next-generation sequencing in
plasma ctDNA (clonoSEQ”; Adaptive Biotechnologies, Seattle, WA,
USA). AEs were summarized as number and proportion of patients
with at least 1 event. Data were analyzed using SAS software
version 9.4 (SAS Institute, Inc., Cary, NC, USA).

RESULTS

Patients and treatment exposure

Between June 19, 2020, and October 1, 2021, 157 patients with
LBCL were enrolled at 54 global sites and treated with
epcoritamab. On April 21, 2023, the median follow-up was
25.1 months (95% Cl, 24.0-26.0). Demographic and clinical
characteristics at baseline for the LBCL population are shown in
Table 1 (Supplementary Table 1 provides details on the DLBCL
[n=139] and DLBCL or HGBCL [n = 148] subpopulations). The
median age was 64.0 years and 59.9% were male. Patients had a
median of 3 prior lines of therapy (range, 2-11), 95 patients
(60.5%) had primary refractory disease, and 118 patients (75.2%)
had disease refractory to two or more consecutive lines of therapy.
The median time from initial diagnosis to first dose of epcoritamab
was 1.6 years (19 months; range, 0.0-28.4 years). A total of 61
patients (38.9%) received prior CAR T-cell therapy, 46 of whom
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Table 1.
patients with LBCL (N =157).

Characteristic

Age, years, median (range)
Age group, years, No. (%)
<65
65 to <75
>75
Male sex, No. (%)
Race, No. (%)
White
Asian
Black or African American
Other
Not reported
ECOG performance status,” No. (%)
0
1
2
Malignancy type, No. (%)
DLBCL®
De novo
Transformed®
Unknown
High-grade B-cell lymphoma®
Primary mediastinal large B-cell lymphoma
Follicular lymphoma grade 3B

Central laboratory FISH analysis: double-hit/triple-
hit lymphoma (MYC and BCL2 and/or BCL6
rearrangement), No. (%)

DLBCL cell of origin per local laboratory, No. (%)
Germinal center B cell
Activated B cell/non-germinal center B cell
Unknown
Ann Arbor stage, No. (%)
1/
I
\%
IPI, No. (%)
0-2
23
Unknown
Not applicable

Time from initial diagnosis to first dose of
epcoritamab, years, median (range)®

Time from end of last therapy to first dose of
epcoritamab, months, median (range)

Prior lines of antilymphoma therapy, median
(range)

Prior lines of antilymphoma therapy, No. (%)
2
3
>4

Primary refractory disease,® No. (%)

Leukemia (2024) 38:2653 - 2662

Demographic and clinical characteristics at baseline for

LBCL
(N=157)

64.0 (20-83)

80 (51.0)
48 (30.6)
29 (18.5)
94 (59.9)

78 (49.7)
30 (19.1)
0

6 (3.8)
43 (27.4)

74 (47.1)
78 (49.7)
5(3.2)

139 (88.5)
97 (61.8)
40 (25.5)
2 (1.3)

9 (5.7)

4 (2.5)
5(3.2)

13 (8.3)

65 (41.4)
56 (35.7)
18 (11.5)

39 (24.8)
22 (14.0)
96 (61.1)

55 (35.0)

83 (52.9)

1 (0.6)

18 (11.5)

1.6 (0.0-28.4)

2.4 (0-153)

3.0 (2-11)

47 (29.9)
48 (30.6)
62 (39.5)
95 (60.5)

Table 1. continued
Characteristic LBCL
(N=157)

Refractory to last systemic therapy,® No. (%) 130 (82.8)

Refractory to >2 consecutive lines of therapy,® 118 (75.2)

No. (%)

Prior autologous stem cell transplant, No. (%) 31 (19.7)
Relapsed within 12 months after prior 18 (11.5)
autologous stem cell transplant, No. (%)

Prior CAR T-cell therapy, No. (%) 61 (38.9)
Progressed within 6 months of CAR T-cell 46 (29.3)

therapy, No. (%)
CAR chimeric antigen receptor, DLBCL diffuse large B-cell ymphoma, ECOG
Eastern Cooperative Oncology Group, FISH fluorescence in situ hybridiza-
tion, IPI International Prognostic Index, LBCL large B-cell lymphoma.
Patients had a baseline ECOG performance status of 0-2 (on a 5-point
scale, with higher numbers indicating greater disability).
PBy local morphology.
“For patients with transformed disease, time from diagnosis was calculated
with respect to the transformed disease rather than prior diseases.
%Time from diagnosis of malignancy recorded at study entry.
®Refractory indicates disease progression or stable disease as best
response to therapy or disease progression within 6 months after
completion of therapy.

had progressive disease within 6 months of CAR T-cell therapy (i.e.,
CAR T-refractory; 29.3% of 157 patients with LBCL).

Of 157 patients with LBCL, 130 (82.8%) discontinued study
treatment. Reasons for treatment discontinuation were: 89 (56.7%)
disease progression, 23 (14.6%) AEs, 7 (4.5%) transplantation, 5
(3.2%) withdrawal by patient, 1 (0.6%) maximum clinical benefit
(investigator determined the patient would not benefit from
further therapy), and 5 (3.2%) for other reasons (2 investigator
decision not further specified, 1 CAR T-cell therapy following PR to
epcoritamab, 1 “good response” with AEs per investigator, 1 for
frailty). Median time from cycle 1 day 1 to next antilymphoma
therapy was 6.7 months (95% Cl, 5.5-13.1). After epcoritamab
treatment, 66 patients (42.0%) received antilymphoma therapy; 17
(10.8%) patients received radiotherapy and 47 (29.9%) proceeded
to antineoplastic agents. Rituximab-based therapy (n = 26, 16.6%)
was the most common systemic therapy, followed by CAR T-cell
therapy (n = 12, 7.6%) and stem cell transplantation (n = 10, 6.4%;
9 allogeneic, 1 autologous; includes 2 patients who discontinued
epcoritamab due to progressive disease and 1 patient who
discontinued epcoritamab due to AE).

In cycle 1, all 157 patients received the first step-up dose
(0.16 mg), 153 patients (97.5%) received the second step-up dose
(0.8 mg), and 147 patients (93.6%) received the first full dose.
Patients initiated a median of 5 cycles (range, 1-34; median, 15
doses [range, 1-49]) of epcoritamab. At data cutoff, 27 patients
(17.2%) continued receiving study treatment and 21 (13.4%)
patients had received epcoritamab for at least 24 months.

Efficacy
As of the data cutoff date, the ORR for patients with LBCL per IRC
using Lugano criteria was 63.1% (n/N = 99/157; 95% Cl, 55.0-70.6;
Table 2). Median follow-up for DOR was 20.8 months (95% Cl,
20.4-21.1). Median duration of response per the Kaplan-Meier
estimate was 17.3 months (95% Cl, 9.7-26.5; Table 2 and Fig. 1A).
The CR rate per IRC using Lugano criteria was 40.1% (n/N = 63/
157; 95% Cl, 32.4-48.2; Table 2). Median follow-up for DOCR was
203 months (95% Cl, 16.7-20.7). Median time to CR was
2.6 months (range, 1.2-23.2) with most patients in CR by the first
(week 6, n=16) or second (week 12, n =23) tumor assessment
(n =39 total). Eleven patients converted from PR to CR at or after
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Table 2. Summary of efficacy endpoints (per IRC; Lugano criteria) for
patients with LBCL (N =157).

Endpoint LBCL (N =157)
Best overall response

Overall response, No. (%) [95% CI* 99 (63.1) [55.0-70.6]

CR 63 (40.1) [32.4-48.2]
PR 36 (22.9) [16.6-30.3]
SD, No. (%) 5(3.2)
PD, No. (%) 37 (23.6)
Nonevaluable,® No. (%) 16 (10.2)
DOR,® months, median (range) [95% Cl] 17.3 (0.0+ to 27.8+)
[9.7-26.5]
DOR in complete responders,” %
(95% Cl)
Estimated pts remaining in response 85.7 (73.4-92.6)
at 12 mo

Estimated pts remaining in response 64.4 (47.1-77.2)

at 24 mo
Duration of CR,C % (95% Cl)

Estimated pts with CR remaining in 79.2 (65.5-87.9)

CR at 12 mo
Estimated pts with CR remaining in 64.2 (47.5-76.8)
CR at 24 mo
Time to response, months, median 1.4 (1.0-8.4)
(range)
Time to CR, months, median (range) 2.6 (1.2-23.2)
PFS,© months, median (range) [95% Cl] 4.4 (0.0+ to 29.0+)
[3.0-8.8]

PFS in the overall population,® %
(95% ClI)

Estimated PFS rate at 12 mo
Estimated PFS rate at 24 mo

39.9 (31.8-47.8)
27.8 (20.0-36.2)

PFS in complete responders,© %
(95% ClI)

Estimated PFS rate at 12 mo
Estimated PFS rate at 24 mo

PFS in MRD-negative patients,® %
(95% CI)

Estimated PFS rate at 12 mo
Estimated PFS rate at 24 mo
0S,€ months, median (range) [95% Cl]

87.6 (75.6-93.9)
65.1 (48.4-77.6)

84.3 (71.0-91.8)
61.6 (43.6-75.3)

18.5 (0.3 to 32.7+)
[11.7-27.7]

OS in the overall population,© %
(95% ClI)

Estimated OS rate at 12 mo
Estimated OS rate at 24 mo

58.0 (49.7-65.4)
44.6 (36.4-52.4)
OS in complete responders,© % (95% Cl)
Estimated OS rate at 12 mo
Estimated OS rate at 24 mo
OS in MRD-negative patients,® % (95% Cl)
Estimated OS rate at 12 mo
Estimated OS rate at 24 mo

95.1 (85.5-98.4)
78.2 (65.4-86.7)

94.4 (83.8-98.2)
77.7 (64.1-86.7)

The + sign indicates censored value. Median follow-up was 25.1 mo
(95% Cl, 24.0-26.0).

Cl confidence interval, CR complete response, DOR duration of response,
IRC Independent Review Committee, LBCL large B-cell lymphoma, MRD
minimal residual disease, OS overall survival, PD progressive disease, PFS
progression-free survival, PR partial response, pts patients, SD stable
disease.

SPRINGER NATURE

Calculated based on the Clopper-Pearson method.

POf 16 nonevaluable patients, 14 had no response assessment before
discontinuation, 1 patient had a response assessment after new anticancer
therapy was initiated and was censored, and 1 patient had no evidence of
disease at baseline and remained on treatment as of the data cutoff.

“On the basis of Kaplan-Meier estimate.

the week 36 tumor assessment and as late as the week 96 tumor
assessment. Per protocol, patients with tumor pseudo-progression
were allowed to continue treatment with epcoritamab. Eleven
patients with indeterminate response (by LYRIC criteria) or
progressive disease (by Lugano criteria) had subsequent response
by Lugano criteria, as assessed by IRC; 6 had durable CR and 5 of
the 6 had MRD negativity in plasma preceding the Lugano CR. An
estimated 64.2% of complete responders remained in CR at
24 months (Table 2 and Fig. 1B). Among 51 patients with a
response at 8.4 months (week 36), 47 (90%) remained in response
at 11.2 months (week 48) and 28 (54%) remained in response at
22.3 months (week 96) (Supplementary Fig. 1).

Median PFS and OS were 4.4 months (95% Cl, 3.0-8.8; Table 2
and Fig. 2A) and 18.5 months (95% Cl, 11.7-27.7; Table 2 and
Fig. 2B), respectively; estimated 24-month PFS and OS rates were
27.8% and 44.6%, respectively. Survival estimates among com-
plete responders were higher than in the overall population, with
estimated PFS and OS rates at 24 months of 65.1% (95% Cl,
48.4-77.6; Table 2 and Fig. 2C) and 78.2% (95% Cl, 65.4-86.7;
Table 2 and Fig. 2D), respectively.

MRD negativity in the overall population was observed in 54
(45.4%; 95% Cl, 36.2-54.8) of 119 MRD-evaluable patients treated
with epcoritamab. An estimated 82.3% of these patients remained
MRD negative at 6 months. An estimated 754% (95% Cl|,
57.9%-86.4%) of patients with MRD negativity had CR at 24 months.
Of 30 MRD-evaluable patients in CR at week 96, an estimated 100%
(95% Cl, 88.4%-100.0%) were MRD negative. Most patients had
MRD-negative status early, by cycle 3 day 1. A landmark analysis at
cycle 3 day 1 of MRD-evaluable patients demonstrated that patients
with MRD negativity had longer PFS (Fig. 3A) and OS (Fig. 3B) versus
those who did not have MRD negativity.

The CR rate with epcoritamab in predefined subgroups
(Supplementary Table 2) was generally consistent with that
observed in the overall population (40.1%; n/N = 63/157). The
CR rate was 36% (95% Cl, 24-49) in patients with prior CAR T-cell
therapy and 43% (95% Cl, 33-53) in CAR T-naive patients; 32%
(95% Cl, 22-42) in patients with primary refractory disease and
53% (95% Cl, 40-66) in patients who did not have primary
refractory disease; and 37% (95% Cl, 27-49) in patients with IP1 >3
and 45% (95% Cl, 32-59) in patients with IPI 0-2.

Efficacy results in the DLBCL (n=139) and DLBCL or HGBCL
(n=148) subpopulations (Supplementary Tables 3, 4 and
Supplementary Figs. 2, 3, 4, 5) were similar to those observed in
the LBCL population (N = 157).

Safety

Treatment-emergent AEs observed with epcoritamab in the
overall LBCL population (N=157) are summarized in Table 3.
The most common treatment-emergent AEs of any grade were
CRS (51.0%), pyrexia (24.8%), fatigue (24.2%), neutropenia (23.6%),
nausea (21.7%), anemia (21.0%), and diarrhea (21.0%). Fatigue
occurred more frequently during the first 8 weeks (17.8%) of the
study than during subsequent time periods (weeks 9-12, 3.5%;
weeks 13-24, 4.0%; weeks 25-36, 3.1%; week 37 and thereafter,
8.8%). Neutropenia occurrence was consistent across study
periods: 10.2% during the first 8 weeks and 7.7%-12.3% during
the subsequent time periods. Grade >3 AEs were observed in 108
(68.8%) patients; treatment-related grade >3 AEs were observed in
53 (33.8%) patients. The most common treatment-related AEs
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lymphoma.

regardless of grade were CRS (51.0%), injection-site reaction
(19.7%), and neutropenia (18.5%; Supplementary Table 5). Epcor-
itamab induced rapid, sustained peripheral B-cell depletion in
patients with detectable B cells at baseline. Likely due to
margination, epcoritamab induced a transient decrease in
peripheral T cells within 6-14 h of the first dose; this was followed
by T-cell proliferation.

COVID-19-related AEs occurred in 37 (23.6%) patients. Grade 3
or 4 infections were reported in 40 (25.5%) patients with LBCL; the
most common (>2.0%) were COVID-19 (8.3%), pneumonia (3.2%),
sepsis (3.2%), and COVID-19 pneumonia (2.5%). The percentage of
patients with grade 3 or 4 infections excluding COVID-19 was
higher during the first 12 weeks of the study (10.8%) than during
subsequent time periods (1.9%-6.7% per analysis period).

Treatment-emergent AEs leading to discontinuation occurred in
23 patients (14.6%); 6 patients discontinued epcoritamab because
of treatment-related AEs. An estimated 43.5% (range,
18.2%-66.7%) of responders who discontinued for AEs remained
in CR or PR at 24 months. Eight patients who had ongoing CR
discontinued due to AEs, and three remained in CR at 22 months.
Three fatal AEs were considered related to epcoritamab by the
investigator: one COVID-19 pneumonia, one bacterial pneumonia,
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and one immune effector cell-associated neurotoxicity syndrome
event that had multiple concurrent confounding factors [10].

No new immune effector cell-associated neurotoxicity syndrome,
CRS, or clinical tumor lysis syndrome events occurred during
extended follow-up. Overall, CRS occurred in 80 (51.0%) patients,
with most events being grade 1 (grade 1: n =50 [31.8%]; grade 2:
n=25[15.9%]; grade 3: n =5 [3.2%)]); no grade 4 or 5 events were
observed. Most CRS events occurred in cycle 1 after the first full dose
(cycle 1 day 15) (Supplementary Fig. 6); the latest timepoint at which
CRS occurred was cycle 4 day 1. Ten patients underwent repriming;
in all ten cases, repriming occurred late in the treatment cycle (after
cycle 11) and no patient experienced CRS after repriming. CRS
resolved in most patients (n/n = 78/80; 97.5%), and the median time
to resolution was 2 days. CRS was treated with tocilizumab in 23
(14.6%) patients and with corticosteroids (beyond those required for
CRS prophylaxis) in 17 (10.8%) patients. Clinical tumor lysis
syndrome (all grade 3) occurred in 2 patients in the first 8 weeks
(onset on days 8 and 33) and was considered related to treatment.

Febrile neutropenia was observed in four patients (2.5%) and
was considered treatment related in one patient (0.6%). Granu-
locyte colony-stimulating factor was given to 23 of 49 (46.9%)
patients who experienced neutropenia (neutropenia and
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Fig.2 Progression-free and overall survival for patients with LBCL
(N = 157). Per IRC assessment for the overall population (A, B) and
by best overall response per IRC (C, D). Cl confidence inter-
val, CR complete response, IRC Independent Review Committee,
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decreased neutrophil count). Nineteen (12.1%) patients received
concomitant immunoglobulins. The median immunoglobulin G
level at baseline was 563 mg/dL (interquartile range, 392-762);
after a small gradual decrease by cycle 2, median levels remained
consistent over time (lowest median level on treatment was
420 mg/dL by cycle 18) (Supplementary Fig. 7).

DISCUSSION
Follow-up beyond 2 years from the expansion cohort of the
EPCORE NHL-1 study continues to demonstrate deep and durable
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responses with epcoritamab monotherapy in a challenging-to-
treat and refractory LBCL patient population. Responses continued
to be durable with high 24-month estimates for probability of
remaining in CR (64.2%) and survival of patients with CR (65.1%
PFS rate, 78.2% OS rate). These results translate into favorable
long-term outcomes as the PFS and OS Kaplan-Meier curves of
patients with CR appear to be stabilizing. Most patients who
achieved CR did so early, within 36 weeks. However, 11 of 63
(17.5%) patients first experienced a PR and subsequent deepening
of response to CR at or beyond 36 weeks. Furthermore, patients
with CR or MRD negativity tended to have longer PFS and OS
compared with patients without CR or MRD negativity. Subgroup
analyses showed CR benefits with epcoritamab regardless of IPI
score, number of prior lines of treatment, or prior CAR T-cell
therapy. These findings are encouraging for patient populations
with challenging-to-treat disease who often have a poor
prognosis.

The clinical activity of single-agent epcoritamab reported here is
favorable relative to other approved treatment options consider-
ing the more refractory and difficult-to-treat population in EPCORE
NHL-1 [26-31]. However, the number of patients at risk at long-
term follow-up with epcoritamab in this study is not yet adequate
for a meaningful comparison to CAR T-cell therapy outcomes.
Although ORRs and CR rates for patients who receive CAR T-cell
therapy are high (ORR up to 82%, CR up to 53%) [7-9], some
patients cannot receive CAR T cells due to rapidly progressing
disease that cannot wait for the required manufacturing time, and
access can be limited when there are few trained, registered
specialized treatment centers [3, 16]. Additionally, after CAR T-cell
therapy, =39% of patients with R/R DLBCL experienced relapse
and had poor outcomes [32]. In the present study, the percentage
of patients with prior CAR T-cell therapy (38.9%) is among the
largest reported to date in DLBCL or HGBCL.

The clinical activity and safety profile of epcoritamab reported
here is in line with or favorable to that observed for other
CD3xCD20 bispecific antibodies in similar patient populations.
ORR and CR rates are comparable across the bispecifics, with
differences being observed in long-term outcomes. In a study of
glofitamab with median follow-up of 12.6 months, median OS was
11.5 months in patients with DLBCL [11]. In a study of
odronextamab with median follow-up of 32.8 months, median
OS was 9.2 months in patients with DLBCL [33]. Safety profiles
were also comparable, with CRS being the most common
treatment-emergent AE, occurring in 51% of patients in the
present epcoritamab study, 64% in the glofitamab study
(NCT03075696) [34], and 55% in the odronextamab study
(NCT03888105) [33]; grade =3 CRS events were uncommon in all
studies. Findings in the present study of epcoritamab with median
follow-up of 25.1 months were favorable, with median OS of
18.5 months. Further, to our knowledge, this study includes the
largest MRD-evaluable data set in R/R LBCL for a CD3xCD20
bispecific antibody to date and shows that deep and durable
responses and early-onset MRD negativity are important and
associated with favorable long-term outcomes. However, cross-
trial comparisons should be made with caution due to differences
in trial designs and patient populations, which can bias
comparisons.

The proportion of patients with a treatment-emergent AE that
led to treatment discontinuation was 14.6% (23/157). The
percentage of high-grade (grade >3) infections remained between
1.9% and 6.7% during 12-week time periods after the first
12 weeks and, after an initial decrease, immunoglobulin G levels
were maintained throughout the observation period. CRS
remained low grade and manageable with most events confined
to cycle 1. Notably, results from the ongoing cycle 1 optimization
part of the study evaluating strategies for mitigating the risk of
CRS in patients with R/R DLBCL treated with epcoritamab suggest
that simple measures of prophylactic dexamethasone and
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hydration in cycle 1 reduce the frequency and severity of CRS [24].
Effective mitigation of CRS in cycle 1 could potentially allow a fully
outpatient regimen for epcoritamab. An outpatient trial
(NCT05451810) is currently ongoing.

This trial was conducted during the peak of the COVID-19
pandemic while the highly infectious Omicron variant was
prevalent [35]. During the trial, pandemic-related social restrictions
were relaxed or removed in many geographies. Increased risk and
severity of infections, including COVID-19, have been associated
with hematologic malignancies and their associated treatments,
such as CD20-directed therapies like rituximab and bispecific
antibodies [36-41]. COVID-19 infection rates reported in the
current study were similar to that reported in a national Danish
retrospective chart review where 33% of patients treated with
bispecific antibodies had COVID-19 [42]. The Danish study’s
cumulative incidence of COVID-19-related deaths in mostly
vaccinated (95%) patients (6.4%) was consistent with that found
in vaccinated patients with hematologic malignancies who were
predominantly infected with Omicron variants (9.3%) [42, 43]. It is
possible that the pandemic may have affected outcome measures
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like PFS and OS in our trial, e.g., because of COVID-19-associated
deaths. Therefore, the timing of study and potential effects of the
COVID-19 pandemic and Omicron variant should be considered
when putting the results of this trial into context.

Limitations of the EPCORE NHL-1 study include its open-label,
single-arm design and the lack of racial and ethnic diversity in the
enrolled study population. It should also be noted that this study
was initiated before the 5th edition of the World Health
Organization Classification of Haematolymphoid Tumours (WHO-
HAEM5) was released in 2022. Compared with the revised 4th
edition, DLBCL not otherwise specified, HGBCL not otherwise
specified, and primary mediastinal large B-cell lymphoma
remained unchanged, but HGBCL with MYC and BCL2 and/or
BCL6 rearrangements was redefined to DLBCL/HGBCL with MYC
and BCL2 rearrangements and follicular lymphoma grade 3B was
renamed to follicular LBCL in the WHO-HAEM5 [44].

In conclusion, T-cell engagement, quick onset of efficacy, and
deep, durable responses, including MRD negativity, led to
favorable long-term PFS and OS outcomes that, when combined
with a manageable safety profile, support the use of epcoritamab
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Table 3. Treatment-emergent adverse events by worst grade during
the treatment period for patients with LBCL (N = 157).

Adverse events® Any grade Grade =3
(N=157) (N=157)
No. (%) No. (%)
Any treatment-emergent AE 156 (99.4) 108 (68.8)
Any treatment-related AE 133 (84.7) 53 (33.8)
Serious AE 105 (66.9) 71 (45.2)
Serious treatment-related AE 59 (37.6) 18 (11.5)
Treatment-emergent AE 23 (14.6) 21 (13.4)

leading to treatment
discontinuation

Treatment-emergent AE in
>10% of patients

CRSP© 80 (51.0) 532
Pyrexia® 39 (24.8) 1 (0.6)
Fatigue 38 (24.2) 3 (1.9)
Neutropenia 37 (23.6) 26 (16.6)
Nausea 34 (21.7) 2 (1.3)
Anemia 33 (21.0) 19 (12.1)
Diarrhea 33 (21.0) 0
Injection-site reaction 31 (19.7) 0
COVID-19° 30 (19.1) 13 (8.3)
Abdominal pain 25 (15.9) 3 (1.9
Constipation 23 (14.6) 0
Decreased appetite 23 (14.6) 2(1.3)
Vomiting 23 (14.6) 1 (0.6)
Headache 22 (14.0) 1 (0.6)
Thrombocytopenia 19 (12.1) 8 (5.1)
Insomnia 18 (11.5) 1 (0.6)
Peripheral edema 18 (11.5) 0

Back pain 17 (10.8) 1 (0.6)

Infections (grade 3 or 4 in
>2.0% of patients)

COoVID-19° 30 (19.1) 13 (83)
Pneumonia 13 (8.3) 5(3.2)
Sepsis 5(3.2) 5(3.2)
COVID-19 pneumonia 9 (5.7) 4 (2.5)
AEs of special interest

CRSP© 80 (51.0) 5(3.2)
ICANS' 10 (6.4) 1(06)
Clinical tumor lysis 2(1.3) 2(1.3)
syndrome

AE adverse event, CRS cytokine release syndrome, ICANS immune effector
cell-associated neurotoxicity syndrome, LBCL large B-cell lymphoma,
MedDRA Medical Dictionary for Regulatory Activities.

?Classified using MedDRA version 26.0. CRS events and ICANS events
were graded per Lee DW et al. [45]; clinical tumor lysis syndrome was
graded per Cairo-Bishop criteria. All other events were graded per
National Cancer Institute Common Terminology Criteria for Adverse
Events version 5.0.

PTwenty-five patients had CRS that was a maximum of grade 2 in
severity; of these, 20 patients had hypotension, including 6 with
concurrent hypoxia and 14 without concurrent hypoxia, and did not
receive vasopressor treatment.

°CRS is shown twice.

9Pyrexia not considered CRS by the investigator.

€COVID-19 is shown twice.

fFour fatal cases of COVID-19 and one fatal case of ICANS were reported.
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in patients with R/R LBCL. The potential plateaus of the DOCR, PFS,
and OS curves for patients with CR alongside the durable MRD-
negative responses are highly encouraging and underscore the
potential benefit of epcoritamab monotherapy in patients with R/
R LBCL.
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