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KEY PO INT S

• Fixed-duration 
epcoritamab plus R 2 

showed deep, durable 
responses with 
favorable long-term 

outcomes in R/R FL 
regardless of risk 
features.

• Epcoritamab plus R 2 

demonstrated a 
manageable safety 
profile with mostly low-
grade CRS events.

Epcoritamab is a subcutaneous CD3×CD20 bispecific antibody approved as monotherapy 
for relapsed/refractory (R/R) follicular lymphoma (FL). We evaluated fixed-duration
epcoritamab with rituximab plus lenalidomide (R 2 ) in R/R FL in arm 2 of EPCORE NHL-
2 (phase 1b/2). Patients received epcoritamab (2 step-up doses, then 48-mg full doses) 
for up to 2 years, and R 2 for up to 12 cycles (28 days per cycle). The primary end point 
was overall response rate (ORR) per investigator assessment (Lugano criteria). As of 21
September 2024, 108 patients received ≥1 epcoritamab dose in expansion (median 
follow-up, 28.2 months). Median age was 65 years; 57% had 1 previous line of therapy. 
ORR and complete response (CR) rate were 96% and 88%, respectively; CR rates in 
patients with high-risk features were 90% (primary refractory), 82% (refractory to anti-
CD20 and an alkylating agent), and 83% (disease progression within 24 months of 
first-line therapy). Two-year estimates for remaining in CR, progression-free survival,
overall survival, and not starting next antilymphoma therapy were 82%, 76%, 90%, and 
84%, respectively. Minimal residual disease negativity was observed in 86% of evaluable 

patients (clonoSEQ assay). Common treatment-emergent adverse events (TEAEs) included neutropenia (65%), 
COVID-19 (59%), and cytokine release syndrome (CRS; 51%). Grade ≥3 TEAEs occurred in 87% of patients; 5 had 
grade 5 TEAEs (all COVID-19). CRS events were mostly low grade (grade 1, 38%; grade 2, 11%; grade 3, 2%), all 
resolved, and none led to epcoritamab discontinuation. Fixed-duration epcoritamab plus R 2 demonstrated deep, 
durable responses with manageable safety and favorable outcomes in R/R FL, irrespective of risk features. This trial 
was registered at www.ClinicalTrials.gov as #NCT04663347.

Introduction
Follicular lymphoma (FL) is the most common subtype of indo-
lent non-Hodgkin lymphoma and is incurable in most patients. 1-4 

The natural history of this neoplasm is associated with continuous 
relapses and shorter remission duration with increasing lines of 
treatment, with the disease eventually becoming refractory to

approved treatment. 1-3 There is no definitive standard of care for 
patients with relapsed/refractory (R/R) FL, 2,4 and there exists a 
clear need for improvement of outcomes.

Rituximab plus lenalidomide (R 2 ) is a commonly used treatment 
approach approved in the United States and Europe for 
patients with R/R FL. 4,5 In preclinical studies, lenalidomide has
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been shown to repair FL-induced T-cell dysfunction, 6 and rit-
uximab has been shown to promote antibody-dependent 
cellular phagocytosis and natural killer cell–mediated 
antibody-dependent cellular cytotoxicity against tumor cells. 7 

In the phase 3 AUGMENT trial, R 2 resulted in an overall 
response rate (ORR) of 78% and complete response (CR) rate of 
34% in patients with R/R FL or marginal zone lymphoma not 
previously refractory to rituximab; estimated 2-year 
progression-free survival (PFS) rate was 58%. 8 Although R 2 

alone is an active treatment for patients with R/R FL, novel 
therapies that may provide deeper and more durable 
responses for a broader population of patients with FL are 
needed. In particular, patients with high-risk features, including 
disease progression within 24 months (POD24) of first-line (1L) 
therapy, disease refractory to 1L antilymphoma therapy (pri-
mary refractory disease), and disease refractory to both anti-
CD20 and an alkylating agent (double-refractory disease), 
have a high unmet need. 1,9,10

Epcoritamab, a subcutaneously administered CD3×CD20 bis-
pecific antibody, has been approved as monotherapy for R/R 
FL and different types of R/R large B-cell lymphoma after ≥2 
lines of systemic therapy. 11-13 The approval for R/R FL is pri-
marily based on results from the FL dose-expansion cohort of 
the phase 1/2 EPCORE NHL-1 trial (ClinicalTrials.gov identifier: 
NCT03625037), in which treatment with single-agent epcor-
itamab until progression or unacceptable toxicity led to a 
clinically meaningful ORR of 82% and CR rate of 63% with 
manageable safety in patients with heavily pretreated FL 
(median previous lines of treatment [pLOT], 3 [interquartile 
range, 2-4]). 11,12,14 Deep responses were observed even in 
patients with historically difficult-to-treat FL, such as POD24 
after 1L therapy (CR rate, 64%) and double-refractory disease 
(CR rate, 56%). 14 Epcoritamab monotherapy was approved for 
R/R FL with no mandatory hospitalization requirements based 
on results demonstrating that it can be safely and effectively 
administered in an outpatient setting with a 3-step step-up 
dosing (SUD) regimen in cycle 1. 11-14

To improve outcomes and convenience in a broader popula-
tion of patients with FL, and based on each agent’s proven 
clinical benefit and their mechanisms of action, which appear 
synergistic preclinically, 15 we evaluated fixed-duration epcor-
itamab, given for up to 2 years, plus R 2 in patients with R/R FL 
after ≥1 line of systemic therapy in arm 2 of the EPCORE NHL-2 
trial (NCT04663347).

Methods
Study design and patients
EPCORE NHL-2 arm 2 is a phase 1b/2, open-label, multicenter, 
global trial that enrolled patients with R/R CD20 + FL (per 2016 
World Health Organization classification) 16 who had received 
at least 1 previous systemic antineoplastic agent (GCT3013-02; 
ClinicalTrials.gov identifier: NCT04663347). Eligible patients 
had Ann Arbor stage II to IV disease, an Eastern Cooperative 
Oncology Group performance status of 0 to 2, acceptable 
organ function, measurable disease, and a need for treatment 
based on symptoms and/or disease burden per Groupe 
d’Etude des Lymphomes Folliculaires criteria. 17 Patients were 
excluded from the study if they had FL grade 3B, evidence of 
transformation to an aggressive lymphoma, contraindication to 
rituximab, or previous treatment with a bispecific antibody

targeting CD3 or CD20. Patients with known active infections, 
including COVID-19, were not eligible to enroll in EPCORE 
NHL-2. However, the study protocol did not require treatment 
discontinuation if patients acquired COVID-19 during the trial.

Eligible patients received subcutaneous epcoritamab in 28-day 
cycles. Epcoritamab was administered with a 2-step (0.16 mg/ 
0.8 mg) SUD regimen in cycle 1, followed by 48-mg full doses. 
In cohort 2a, epcoritamab was administered weekly in cycles 1 
to 3, every 2 weeks in cycles 4 through 9, and every 4 weeks 
thereafter for up to 2 years. In cohort 2b, patients received 
epcoritamab weekly for cycles 1 and 2, then every 4 weeks in 
cycle 3 and beyond, for up to 2 years. Rituximab 375 mg/m 2 

was administered IV weekly in cycle 1 and every 4 weeks in 
cycles 2 through 5. Lenalidomide was administered at a start-
ing dose of 20 mg orally daily for 21 of 28 days for up to 12 
cycles.

Cytokine release syndrome (CRS) prophylaxis in cycle 1 con-
sisted of 50 mg IV/oral diphenhydramine and 650 to 1000 mg 
oral acetaminophen/paracetamol on day 1, 8, 15, and 22, and 
15 mg IV dexamethasone 30 to 120 minutes before epcor-
itamab administration on day 1 through 4, day 8 through 11, 
day 15 through 18, and day 22 through 25. This regimen was 
developed before the currently approved optimized cycle 1 3-
step SUD regimen. 11,14 Hospitalization for at least 24 hours was 
mandatory for the first full dose of epcoritamab (on cycle 1, day 
15 and during repriming cycles as applicable).

Patients received prophylactic antithrombotic therapy accord-
ing to previous medical history (supplemental Methods, avail-
able on the Blood website).

End points and assessments
The protocol-specified primary end point was ORR per Lugano 
criteria by investigator assessment. 18 Key secondary efficacy 
end points included CR rate, duration of response (DOR), 
duration of CR (DOCR), time to response, time to next anti-
lymphoma therapy, PFS, overall survival (OS), and rate of 
minimal residual disease (MRD) negativity. Additional second-
ary end points were related to safety (incidence and severity of 
adverse events [AEs]) and pharmacodynamics (biomarkers of 
efficacy in blood samples and within tumors).

Efficacy was assessed by positron emission tomography– 
computed tomography at screening, every 6 weeks for 24 
weeks, every 12 weeks through 48 weeks, and then every 
24 weeks until disease progression. Prespecified groups of 
interest, including by pLOT and high-risk disease features 
(POD24, primary refractory, double refractory, and high 
Follicular Lymphoma International Prognostic Index [3-5]), were 
analyzed. Definitions of prespecified groups of interest are 
provided in “Results” and supplemental Methods.

AEs were classified using Medical Dictionary for Regulatory 
Activities version 27.0, and severity was graded using National 
Cancer Institute Common Terminology Criteria for Adverse 
Events, version 5.0. The grouped term “COVID-19,” which 
included COVID-19, COVID-19 pneumonia, post–acute 
COVID-19 syndrome, and suspected COVID-19, was applied 
to capture all COVID-19–related terms. CRS and immune 
effector cell–associated neurotoxicity syndrome were graded 
using American Society for Transplantation and Cellular
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Therapy criteria, 19 and clinical tumor lysis syndrome was 
graded using Cairo-Bishop criteria. 20 The relationship between 
AEs and treatment was determined by the investigator. Serious 
AEs were defined per International Council for Harmonisation 
E2A guidelines. 21

MRD analysis
MRD analysis was performed on genomic DNA isolated from 

longitudinal peripheral blood mononuclear cell samples 
collected from patients at prespecified time points 
(supplemental Methods) using the clonoSEQ next-generation 
sequencing assay (Adaptive Biotechnologies, Seattle, WA). 
Screening tumor biopsies were used to identify trackable 
tumor clones, with samples quantified as tumor clones detec-
ted per 10 6 nucleated cells. 22

Statistical analysis
Data were analyzed using SAS software version 9.4 or higher 
(SAS Institute, Inc, Cary, NC). Genmab authors analyzed the 
data, and all authors had access to primary clinical trial data.

Additional methods
Further details are provided in supplemental Methods.

Ethics statement
Site-specific institutional review boards or institutional or cen-
tral ethics committees approved the protocol before study 
initiation. The study was conducted in accordance with Inter-
national Council for Harmonisation E6(R2) guidelines on good 
clinical practice and the principles of the Declaration of Hel-
sinki. Before enrollment, all patients reviewed and signed 
informed consent forms.

Results
Patient characteristics and disposition
Between 20 May 2021 and 21 September 2024, 108 patients 
with R/R FL were treated with epcoritamab plus R 2 and 
included in efficacy and safety analyses. The median age was 
65 years, 61 patients (56%) had Follicular Lymphoma Interna-
tional Prognostic Index score of 3 to 5, and 65 (60%) had Ann 
Arbor stage IV disease (Table 1; dosing cohorts [cohort 2a, 
n = 24; cohort 2b, n = 84] are reported in supplemental 
Table 1). The median number of pLOT was 1 (range, 1-7), 
and 46 patients (43%) had ≥2 pLOT. All patients had previous 
anti-CD20 antibodies, and 101 (94%) had previous alkylating 
agents. One patient received previous R 2 alone and 1 patient 
received previous R 2 plus bendamustine. Fifty-four patients 
(50%) had POD24 after 1L therapy, which included 28 patients 
(26%) who received epcoritamab plus R 2 in the second-line (2L) 
setting. Thirty-nine patients (36%) had primary refractory dis-
ease and 39 (36%) had double-refractory disease. Some 
patients were included in >1 high-risk subgroup.

At a median study follow-up of 28.2 months (range, 2.4-39.0; 
95% confidence interval [CI], 27.9-30.0), 53 patients (49%) 
completed treatment per protocol and 1 (1%) was still on 
treatment (supplemental Table 2). A total of 54 patients (50%) 
discontinued treatment. Primary reasons for treatment 
discontinuation were AEs (n = 26 [24%]), progressive disease 
(PD; n = 17 [16%]), withdrawal by patient (n = 8 [7%]), and other

(n = 3 [3%]; recurrent infections, treatment-related immuno-
suppression and related infections, and reached maximum 

time on study [n = 1 each]). Median duration of epcoritamab 
treatment was 22 months (range, 0-26), and most patients 
completed R 2 treatment per protocol; supplemental Table 3 
shows treatment exposure. Median relative dose intensity for 
lenalidomide was ≥81% throughout the 12 treatment cycles.

Efficacy
Responses Among the 108 patients who received treatment, 
ORR was 96% (95% CI, 91-99) and CR rate was 88% (95% CI, 
80-93). Two patients experienced PD with no response per 
Lugano criteria, and 2 patients were not evaluable for response 
(1 patient died and 1 patient discontinued treatment due to an 
AE before undergoing response assessment). Median time to 
response was 1.4 months (range, 1.0-3.1) and median time to 
CR was 1.4 months (range, 1.0-8.4), coinciding with the first 
response assessment. Almost all patients evaluable for change 
from baseline in tumor size (95%) had a meaningful (≥50%) 
reduction in target lesions (Figure 1).

ORR and CR rates were consistently high across risk groups 
(Figure 2) defined based on pLOT (1 pLOT and >1 pLOT, CR 
rate of 92% and 83%, respectively), POD24 status in the 2L 
setting (with/without POD24, CR rate of 89%/94%), and dis-
ease refractoriness (nonprimary refractory/primary refractory, 
CR rate of 87%/90%; nondouble refractory/double refractory, 
CR rate of 91%/82%).

Time-to-event outcomes Median follow-up was 26.2 
months for DOR and DOCR, 27.6 months for PFS, 28.2 months 
for OS, and 28.0 months for time to next antilymphoma ther-
apy. Median DOR, DOCR, PFS, OS, and time to next anti-
lymphoma therapy were not reached. Two-year Kaplan-Meier 
estimates for patients with an objective response (CR or partial 
response [PR]) remaining in response and patients with CR 
remaining in CR were 76% (95% CI, 65-83; Figure 3A) and 82% 

(95% CI, 72-89; Figure 3B), respectively; 2-year estimates for 
PFS, OS, and patients not starting next antilymphoma therapy 
were 76% (95% CI, 66-83; Figure 3C), 90% (95% CI, 83-95; 
Figure 3D), and 84% (95% CI, 75-90; supplemental Figure 1), 
respectively. Efficacy outcomes for the 2 dosing cohorts 
(supplemental Table 4) were consistent with those of the 
overall population. Time-to-event outcomes in groups of 
patients with difficult-to-treat disease (Figure 3) and by pLOT 
(supplemental Figure 2) were consistent with those of the 
overall population.

Fifty-two patients with CR and 1 patient with PR as their best 
overall response completed epcoritamab treatment per pro-
tocol (2 years of 28-day cycles; supplemental Figure 3). Three 
patients with CR experienced disease progression after 
completing epcoritamab treatment, and all other patients who 
completed treatment remained in response at data cutoff.

The 34 patients with CR who discontinued epcoritamab treat-
ment early due to AEs (n = 23) or other reasons (n = 11, 
including withdrawal of consent [n = 3] and investigator deci-
sion [n = 5]) had a median epcoritamab treatment exposure of 
10.0 months. Of these 34 patients, 29 (85%) remained in CR 
and 1 (3%) had initiated their next line of antilymphoma ther-
apy as of data cutoff.
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MRD analyses Of 72 MRD-evaluable patients (67%), 62 
(86%) had MRD negativity with an assay cutoff of 10 −6 at any 
time point (see supplemental Table 5 for definitions used in 
MRD assessments). Most MRD-evaluable patients with a best 
response of CR were MRD negative (n/n = 60/65 [92%]). Only 1 
patient with CR and MRD negativity became MRD positive at a 
subsequent assessment (cycle 5, day 1), and this patient later 
experienced radiographic PD. Among MRD-evaluable patients 
with a best response of PR, 33% (n/n = 2/6) were MRD nega-
tive; 1 of the 2 patients had an indeterminate MRD assessment 
at cycle 3, day 1, and negative MRD assessments at cycle 5, 
day 1 and cycle 7, day 1, whereas the other patient had 1 MRD-
negative assessment at cycle 3, day 1, with no subsequent 
MRD assessments. MRD-negativity rates among MRD-
evaluable patients with POD24 (n = 38), primary refractory

Table 1. Demographic and baseline clinical 
characteristics

Characteristic
Overall 
N = 108

Age, median (range), y 65 (30-80)

Age group (y), n (%) 

<65 52 (48.1)

65 to <75 44 (40.7)

≥75 12 (11.1)

Sex at birth, n (%) 

Male 55 (50.9)

Female 53 (49.1)

Race,* n (%)

White 78 (72.2)

Black or African American 2 (1.9)

Asian 2 (1.9)

Other 2 (1.9)

Ethnicity,† n (%) 

Hispanic or Latino 3 (2.8)

Not Hispanic or Latino 23 (21.3)

Enrollment, n (%) 

Europe 79 (73.1)

North America 26 (24.1)

Australia 3 (2.8)

ECOG performance status, n (%) 

0 69 (63.9)

1 36 (33.3)

2 3 (2.8)

FLIPI, n (%) 

0-1 14 (13.0)

2 33 (30.6)

3-5 61 (56.5)

GELF criteria‡ 104 (96.3)

Ann Arbor stage, n (%) 

I or II 19 (17.6)

III 24 (22.2)

IV 65 (60.2)

Bulky disease per investigator, n (%) 

≥7 cm 29 (26.9)

<7 cm 79 (73.1)

LDH

High 34 (31.5)

Low 1 (0.9)

Normal 73 (67.6)

Table 1 (continued)

Characteristic
Overall 
N = 108

pLOT, n (%) 

1 62 (57.4)

2 28 (25.9)

3 9 (8.3)

≥4 9 (8.3)

Previous systemic treatment, n (%) 

Anti-CD20 108 (100)

Alkylating agents 101 (93.5)

Anthracyclines 70 (64.8)

Bendamustine 42 (38.9)

Immunomodulatory drugs 4 (3.7)

CAR T-cell therapy 3 (2.8)

R 2 § 2 (1.9)

POD24 after 1L therapy, n (%) 54 (50.0)

POD24 2L|| 28 (25.9)

Primary refractory,¶# n (%) 39 (36.1)

Double refractory,¶** n (%) 39 (36.1)

Baseline characteristics were similar between patients who received different dosing 
regimens (supplemental Table 1).

ECOG, Eastern Cooperative Oncology Group; FLIPI, Follicular Lymphoma International 
Prognostic Index; GELF, Groupe d’Etude des Lymphomes Folliculaires; LDH, lactate 
dehydrogenase.

*Race category was not reported for 24 patients (22.2%). 

†Ethnicity was missing for 82 patients (75.9%).

‡GELF criteria include: (1) 3 nodes in 3 distinct areas, with each node ≥3 cm in diameter; 
(2) a tumor ≥7 cm in diameter; (3) presence of systemic symptoms; (4) symptomatic spleen 
enlargement; (5) serous effusion; (6) cytopenias; (7) leukemia; and (8) local risk of 
compression (epidural, ureteral, etc). Patients who did not require treatment per GELF 
criteria but had symptomatic follicular lymphoma could be enrolled.

§Includes R 2 plus bendamustine.

||Patients had POD24 after first-line therapy and received epcoritamab plus R 2 in the 2L.

¶Refractory: disease progression or stable disease as best response to therapy or disease 
progression within 6 months after completion of therapy.

#Primary refractory: refractory to first-line antilymphoma therapy. 

**Double refractory: refractory to both anti-CD20 and an alkylating agent.

2632 27 NOVEMBER 2025 | VOLUME 146, NUMBER 22 FALCHI et al

D
o
w
n
l
o
a
d
e
d
 
f
r
o
m
 
h
t
t
p
:
/
/
a
s
h
p
u
b
l
i
c
a
t
i
o
n
s
.
o
r
g
/
b
l
o
o
d
/
a
r
t
i
c
l
e
-
p
d
f
/
1
4
6
/
2
2
/
2
6
2
9
/
2
4
2
2
1
5
1
/
b
l
o
o
d
_
b
l
d
-
2
0
2
5
-
0
2
9
9
0
9
-
m
a
i
n
.
p
d
f
 
b
y
 
g
u
e
s
t
 
o
n
 
2
7
 
M
a
r
c
h
 
2
0
2
6



disease (n = 28), and double-refractory disease (n = 27) were 
87%, 82%, and 78%, respectively.

Safety
The most common treatment-emergent AEs (TEAEs) were 
neutropenia (65%; 3 patients [3%] had febrile neutropenia), 
COVID-19 (including COVID-19 pneumonia, post–acute 
COVID-19 syndrome, and suspected COVID-19; 59%), and 
CRS (51%; Table 2; dosing cohorts are reported in 
supplemental Table 6; a summary of TEAEs stratified by age 
group is shown in supplemental Table 7). Ninety-four patients 
(87%) had grade ≥3 TEAEs. TEAEs led to treatment discon-
tinuation in 33 patients (31%); the most common was COVID-
19 (n = 13 [12%]; see supplemental Figure 4 for a swimmer 
plot including these patients). After the initial 12 cycles of 
combination therapy, in the first 6 months of epcoritamab 
monotherapy, 6 patients (6% overall) discontinued treatment 
due to AEs, the most common of which were COVID-19 (n = 2) 
and pneumonia (n = 2). Between 6 and 12 months of epcor-
itamab monotherapy, 5 patients (5% overall) discontinued 
treatment due to AEs, most commonly COVID-19 (n = 3). 
TEAEs leading to R 2 dose modification (including dose delay, 
reduction, increase, interruption, or omission) were reported in 
94 patients (87%), including 89 patients (82%) with lenalido-
mide dose modification and 58 (54%) with rituximab dose 
modification. Of 53 patients who completed treatment per 
protocol, 51 had TEAEs leading to dose modification of any 
trial drug, including 43 with TEAEs leading to epcoritamab 
dose delay and 48 with TEAEs leading to R 2 dose modification. 
Median treatment duration for these 51 patients was 23.4 
months (95% CI, 23.3-23.5).

Grade ≥3 COVID-19 occurred in 26 patients (24%), and the 5 
patient deaths due to TEAEs were all due to COVID-19. Sev-
enty-nine patients (73%) had gastrointestinal TEAEs, the most 
common of which were diarrhea (n = 50), constipation (n = 38), 
nausea (n = 24), abdominal pain (n = 14), and dyspepsia 
(n = 12). Twenty patients (19%) had hypogammaglobulinemia, 
and 37 (34%) received immunoglobulin supplementation. 
Neutropenia was primarily grade 3 to 4 (grade 3, n = 23 [21%]; 
grade 4, n = 36 [33%]), and led to treatment discontinuation 
in 6 patients. Fifty-six patients (52%) received granulocyte

colony-stimulating factor, including 28 patients (26%) who 
were treated prophylactically.

CRS events were mostly low grade (38% grade 1, 11% grade 2, 
2% grade 3; see supplemental Results for descriptions of 
patients with grade 3 cytokine release syndrome) for additional 
information on patients with grade 3 CRS). As previously 
observed with epcoritamab monotherapy, 14,23 most CRS 
events occurred after the first full epcoritamab dose on cycle 1, 
day 15 (supplemental Figure 5). Median time to CRS onset 
after the first full dose was 2 days (range, 1-9). Thirty-six 
patients (33%) experienced serious CRS events; these events 
were considered serious due to hospitalization. All CRS events 
resolved (median time to resolution, 2 days [range, 1-23]), and 
none led to epcoritamab discontinuation. Fourteen patients 
(13%) received tocilizumab, 11 of whom (10%) received 1 dose. 
A grade 1 immune effector cell–associated neurotoxicity syn-
drome event occurred at the time of the first full dose in a 
patient with no baseline cognitive impairment (a description of 
a patient with immune effector cell–associated neurotoxicity 
syndrome can be found in the supplemental Results). The 
event resolved without dose modification or treatment. No 
clinical tumor lysis syndrome events were reported. Throm-
boembolic events occurred in 12 patients (11%), including 1 
patient with grade 4 pulmonary embolism that led to treatment 
discontinuation.

Translational analyses
We explored the pharmacodynamic profile of epcoritamab 
plus R 2 longitudinally in the peripheral blood from patients with 
available samples. Time points at which samples were 
collected to measure circulating immune cell counts and 
cytokine levels are provided in supplemental Table 8. Median 
B-cell levels reached undetectable levels (≤10 B cells per μL 
blood) by cycle 1, day 8, and remained undetectable in sub-
sequent cycles (supplemental Figure 6A). Conversely, circu-
lating total T cells showed substantial expansion compared 
with baseline between cycle 2 and cycle 7 (supplemental 
Figure 6B), whereas circulating natural killer cells showed 
substantial expansion between cycle 2, day 8 and cycle 7 
(supplemental Figure 6C). In addition, we conducted an anal-
ysis of T-cell memory subsets (supplemental Figure 7). Within
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Figure 1. Waterfall plot. Best percentage change from baseline in the sum of products of perpendicular diameters of target lesions for patients with R/R FL by best overall 
response per Lugano criteria by investigator assessment is shown. Patients evaluable for change from baseline in tumor size (n = 107) are shown; 1 patient was excluded due 
to the absence of baseline tumor measurements. Dashed line indicates a 50% reduction in tumor size compared with baseline. NE, not evaluable.
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Subgroups
Number of
patients 

ORR, %
(95% CI) 

All patients 108 96 (91–99)
Age

<65 y 52 94 (84–99)
65 to <75 y 44 98 (88–100)
≥75 y 12 100 (74–100)

FLIPI
<3 47 98 (89–100)
≥3 61 95 (86–99)

Bulky diseasea

≥7 cm 29 93 (77–99)
<7 cm 79 97 (91–100)

Number of pLOT
1 62 97 (89–100)
>1 46 96 (85–99)

Prior bendamustine-containing regimen
<9 mo before starting epcoritamab 9 78 (40–97)
≥9 mo before starting epcoritamab 33 97 (84–100)

Prior antilymphoma therapy status
POD24 after 1L therapy 54 96 (87–100)

POD24 2L 28 96 (82–100)
Without POD24 after 1L therapy 54 96 (87–100)
2L: Without POD24 after 1L therapy 34 97 (85–100)
3L+: <6 mo since end of last therapy 14 86 (57–98)
3L+: ≥6 mo since end of last therapy 32 100 (89–100)

Primary refractoryb,c

Yes 39 100 (91–100)
No 69 94 (86–98)

Double refractoryb,d

Yes 39 95 (83–99)
No 69 97 (90–100)

0 10 20 30 40 50 60 70 80 90 100

A

Subgroups
Number of
patients 

CR Rate, %
(95% CI) 

All patients 108 88 (80–93)
Age

<65 y 52 85 (72–93)
65 to <75 y 44 91 (78–97)
≥75 y 12 92 (62–100)

FLIPI
<3 47 91 (80–98)
≥3 61 85 (74–93)

Bulky diseasea

≥7 cm 29 90 (73–98)
<7 cm 79 87 (78–94)

Number of pLOT
1 62 92 (82–97)
>1 46 83 (69–92)

Prior bendamustine-containing regimen
<9 mo before starting epcoritamab 9 56 (21–86)
≥9 mo before starting epcoritamab 33 85 (68–95)

Prior antilymphoma therapy status
POD24 after 1L therapy 54 83 (71–92)

POD24 2L 28 89 (72–98)
Without POD24 after 1L therapy 54 93 (82–98)
2L: Without POD24 after 1L therapy 34 94 (80–99)
3L+: <6 mo since end of last therapy 14 64 (35–87)
3L+: ≥6 mo since end of last therapy 32 91 (75–98)

Primary refractoryb,c

Yes 39 90 (76–97)
No 69 87 (77–94)

Double refractoryb,d

Yes 39 82 (66–92)
No 69 91 (82–97)
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Figure 2.
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the CD4 + T-cell population, naive, T central memory, and T 
effector memory subsets showed substantial expansion 
between approximately cycle 1, day 22 and cycle 7, day 1. In 
contrast, CD4 + T effector memory cells reexpressing CD45RA 
did not show any meaningful changes on treatment. Within the 
CD8 + T-cell population, naive and all memory subsets evalu-
ated showed substantial expansion between approximately 
cycle 1, day 22, and cycle 7, day 1.

We also assessed the levels of cytokines associated with the 
occurrence of CRS. Circulating interleukin 6, interleukin 10, 
tumor necrosis factor α, and interferon gamma levels showed 
peak elevation on cycle 1, day 16, ~24 hours after the first full 
dose (supplemental Figure 8).

Discussion
In this phase 1b/2 study, we evaluated the combination of 
fixed-duration epcoritamab and R 2 in patients with R/R FL 
because both therapies have been shown to be safe and 
effective alone for R/R FL. 8,14 With the largely nonoverlapping 
safety profiles of epcoritamab and R 2 and the potential to 
improve outcomes with this combination, it was compelling to 
clinically evaluate this novel regimen as a safe and potent 
chemotherapy-free treatment option. With a median follow-up 
of >2 years, the combination of epcoritamab and R 2 demon-
strated clinically meaningful antitumor activity, with CR rates 
that, to our knowledge, are higher than any previously pub-
lished for other bispecific antibody–based regimens in R/R FL, 
although crosstrial comparisons must be interpreted with 
caution. The clinical benefit of epcoritamab plus R 2 was 
observed across groups of patients with both standard-risk and 
high-risk disease features. Analyses based on pLOT showed 
that the CR rate was higher in the 2L group compared with the 
group receiving epcoritamab plus R 2 in the third line or later, 
suggesting an advantage to using epcoritamab regimens 
earlier. Most patients with a poor prognosis, such as those with 
primary refractory or double-refractory disease, whose FL is 
typically resistant to common therapies including rituximab,
had a CR with epcoritamab plus R 2 .

Durable responses were observed in nearly all patients who 
completed treatment per protocol, underscoring the ability of 
epcoritamab plus R 2 to provide sustained clinical benefit as a 
fixed-duration treatment regimen for patients with R/R FL. The 
median follow-up is still relatively short for FL, which limits the 
interpretation of long-term outcomes, and it will be important 
to continue to assess patients treated with epcoritamab plus R 2 

in this trial and others to evaluate long-term efficacy.

Some patients with CR did not complete treatment per pro-
tocol, instead receiving a median of almost 1 year of epcor-
itamab treatment, and most had durable responses, with 29 of 
34 (85%) remaining in CR at data cutoff. In cohort 2a, 9 of 24 
(38%) patients completed treatment per protocol and were 
followed-up for a median of 38.6 months, with long-term 

outcomes consistent with those of the overall population,

with medians for time-to-event outcomes having not been 
reached with >3 years of follow-up. The observation that most 
patients in CR who discontinued treatment due to AEs 
remained in CR at data cutoff is encouraging and supports the 
use of a fixed treatment duration in this setting. Furthermore, 
the rate of treatment discontinuation excluding discontinua-
tions due to an AE of COVID-19 was 38%, which is similar to a 
previously published treatment discontinuation rate for R 2 

(30%). 8

Although maintenance therapy for patients with R/R FL is a US 
Food and Drug Administration–approved standard and is 
supported by results from phase 3 trials including GADOLIN 24 

and EORTC 20981 25 (providing rationale for the epcoritamab 
maintenance used in EPCORE NHL-2 arm 2), the limitations of 
B-cell–depleting maintenance therapy for patients with hema-
tologic malignancies are now better understood in the post-
pandemic era. Our study was designed before the COVID-19 
pandemic; therefore, the duration of epcoritamab mainte-
nance in this trial may no longer be optimal by current stan-
dards and shortening it may prevent infectious complications. 
These learnings, along with the findings observed with the 
dosing regimens in cohorts 2a and 2b, led to epcoritamab plus 
R 2 being investigated as a 1-year fixed-duration therapy for 
patients with R/R FL in the ongoing phase 3 EPCORE FL-1 trial 
(ClinicalTrials.gov identifier: NCT05409066).

The depth of responses was emphasized by high rates of MRD 
negativity among MRD-evaluable patients overall (86%), and in 
MRD-evaluable patients with POD24 (87%), primary refractory 
disease (82%), and double-refractory disease (78%). Along with 
published MRD reports from the epcoritamab monotherapy 
trial (EPCORE NHL-1), 14 the MRD analyses from our study 
contribute to the growing body of evidence supporting the use 
of this biomarker in patients with R/R FL.

The AEs observed with epcoritamab plus R 2 were consistent 
with the known safety profiles of the individual components 8,14 

and were manageable overall. The median relative dose 
intensity for lenalidomide remained high (≥81%) throughout 
the 12 treatment cycles, indicating the tolerability of this 
combination regimen.

COVID-19 occurred in 59% of patients in the study, with grade 
≥3 COVID-19 occurring in 24% of patients. With patients 
enrolled and treated during the global COVID-19 pandemic, 
including the peak of the Omicron variant, some patients dis-
continued treatment due to COVID-19 or died due to COVID-
19 infection while on study. There is an increased risk of 
morbidity and mortality due to infections for patients treated 
with B-cell–depleting therapies, including bispecific anti-
bodies, and COVID-19 also had an impact on other studies of 
B-cell–depleting therapies during the same time period. 26-30 

Furthermore, immune responses to COVID-19 vaccines have 
been reported to be reduced in individuals who are immuno-
compromised, including patients with hematologic malig-
nancies. 31 The findings in EPCORE NHL-2 arm 2 and other

Figure 2. Response per Lugano criteria by investigator assessment in prespecified groups. (A) ORRs and (B) CR rates. a Bulky disease per investigator. b Refractory: 
disease progression or stable disease as best response to therapy or disease progression within 6 months after completion of therapy. c Primary refractory: refractory to 1L 
antilymphoma therapy. d Double refractory: refractory to both anti-CD20 and an alkylating agent. 3L+, received epcoritamab plus R 2 in the third line or later; FLIPI, Follicular 
Lymphoma International Prognostic Index; POD24 2L, progression of disease within 24 months after 1L therapy and received epcoritamab plus R 2 in the 2L.
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Table 2. Summary of TEAEs

Any grade, n (%) Grade ≥3, n (%)

Any AE 108 (100) 94 (87.0)

Serious AE 77 (71.3) 54 (50.0)

AE leading to treatment discontinuation* 33 (30.6) NA

Fatal AE 5 (4.6) 5 (4.6)

AEs in ≥15% of patients 

Hematologic

Neutropenia† 70 (64.8) 59 (54.6)

Anemia 23 (21.3) 4 (3.7)

Thrombocytopenia‡ 23 (21.3) 6 (5.6)

Nonhematologic

COVID-19§ 64 (59.3) 26 (24.1)

CRS|| 55 (50.9) 2 (1.9) 

Injection-site reaction¶ 52 (48.1) 0

Diarrhea 50 (46.3) 3 (2.8)

Fatigue 43 (39.8) 3 (2.8)

Constipation 38 (35.2) 1 (0.9)

Pyrexia 33 (30.6) 1 (0.9)

Muscle spasms 27 (25.0) 1 (0.9) 

Cough 26 (24.1) 0

Rash 26 (24.1) 2 (1.9) 

Nausea 24 (22.2) 0

Headache 23 (21.3) 1 (0.9) 

Pneumonia# 23 (21.3) 13 (12.0)

Upper respiratory tract infection 23 (21.3) 1 (0.9) 

Infusion-related reaction 21 (19.4) 0 

Arthralgia 20 (18.5) 0

Hypogammaglobulinemia 20 (18.5) 1 (0.9)

Urinary tract infection 19 (17.6) 3 (2.8) 

Asthenia 17 (15.7) 0 

Peripheral edema 17 (15.7) 0

NA, not available.

*AEs leading to treatment discontinuation were COVID-19 (n = 13; includes COVID-19 pneumonia); neutropenia (includes neutropenia and decreased neutrophil count; n = 6); fatigue 
(n = 3); malaise, pneumonia, and thrombocytopenia (thrombocytopenia includes thrombocytopenia and decreased platelet count; n = 2); and cerebral hemorrhage, colon cancer, CRS, 
cytomegalovirus colitis, dementia, depression, diarrhea, edema, fall, Haemophilus infection, hypogammaglobulinemia, insomnia, mania, muscle spasms, organizing pneumonia, para-
influenza virus infection, peripheral sensory neuropathy, Pneumocystis jirovecii pneumonia, pneumonitis, pulmonary embolism, rash, rhinitis, rhinovirus infection, and squamous cell 
carcinoma of the tongue (all n = 1). Some patients had >1 AE leading to treatment discontinuation.

†Neutropenia includes neutropenia and decreased neutrophil count.

‡Thrombocytopenia includes thrombocytopenia and decreased platelet count.

§COVID-19 includes COVID-19, COVID-19 pneumonia, post–acute COVID-19 syndrome, and suspected COVID-19.

||Grade 1, n = 41 (38%); grade 2, n = 12 (11%); grade 3, n = 2 (2%).

¶Injection-site reaction includes injection-site reaction, erythema, pain, pruritus, rash, and swelling.

#Excludes COVID-19 pneumonia, which was included in the grouped term “COVID-19.” Among the 23 patients with non–COVID-19 pneumonia, microorganisms were identified for 3 
patients (Rhodococcus equi and respiratory syncytial virus, n = 1; Haemophilus influenzae, n = 1; and Moraxella catarrhalis, n = 1). For the remaining 20 patients, the microorganisms 
causing pneumonia were not identified, not confirmed, or not reported. Among these 20 patients, 1 patient had a concurrent COVID-19 infection.

Figure 3. Patient outcomes. Kaplan-Meier plots of DOR in patients with CR or PR per Lugano criteria by investigator assessment (A); DOCR in patients with CR per Lugano 
criteria by investigator assessment (B); PFS by investigator assessment (C); and OS overall and in patients with POD24, primary refractory disease (disease refractory to 1L 
antilymphoma therapy), and double-refractory disease (disease refractory to both anti-CD20 and an alkylating agent) (D). Kaplan-Meier estimates are shown. NR, not 
reached.
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trials evaluating epcoritamab suggest that, although trial 
participants had an elevated risk of severe outcomes from 

COVID-19, observed rates of infection and mortality did not 
significantly exceed expected rates based on epidemiological 
projections. Because the protocol was developed before the 
start of the COVID-19 pandemic, COVID-19 vaccination status 
was not required for enrollment in this trial. Future studies 
aimed at assessing the impact of vaccination on outcomes with 
epcoritamab are warranted.

With a 2-SUD regimen in cycle 1, CRS events with epcoritamab 
plus R 2 were mostly low grade; however, 2 grade 3 CRS events 
were reported (details of patients with grade 3 cytokine release 
syndrome can be found in supplemental Results). An optimized 
3-step SUD cycle 1 regimen that includes adequate hydration 
and prophylactic dexamethasone has been shown to sub-
stantially reduce the incidence and severity of CRS with 
epcoritamab monotherapy in patients with R/R FL with ≥2 
pLOT. 14 This 3-step SUD regimen was approved after the 
design of our trial 11 ; however, it is being investigated with 
epcoritamab plus R 2 in the EPCORE FL-1 trial.

Translational analyses showed that the mechanism of action of 
epcoritamab in combination with R 2 was similar to that 
observed with epcoritamab monotherapy. Although the limi-
tations of crosstrial comparisons must be considered, median 
interleukin 6 levels with epcoritamab plus R 2 were lower than 
those observed with epcoritamab monotherapy with the 2-
SUD regimen, 14 in line with the lower CRS rate observed with 
epcoritamab plus R 2 . Although the reason for this phenome-
non was not evaluated in this study, it is possible that the 
administration of rituximab weekly during cycle 1 contributed 
to eliminating target B cells from the peripheral blood and 
lymphoid tissue and dampening the production of cytokines 
associated with CRS.

The AUGMENT trial has provided a benchmark for R 2 as a treat-
ment approach. 8 Although AUGMENT and EPCORE NHL-2 arm
2 were conducted in different treatment landscapes and enrolled 
slightly different patient populations (patients with previous 
lenalidomide or with rituximab-refractory disease were excluded 
from AUGMENT), deep responses appear more frequent with 
epcoritamab plus R 2 than with R 2 alone (CR rate was 88% in 
EPCORE NHL-2 arm 2 vs 34% in AUGMENT). 8 In a trial investi-
gating a CD20-targeted monoclonal antibody (obinutuzumab) in 
combination with lenalidomide in patients with R/R FL (GALEN; 
phase 2), the 2-year PFS estimate was 65% (vs 76% in EPCORE 
NHL-2 arm 2). 32 In a phase 3 randomized trial of IV tafasitamab, an 
anti-CD19 monoclonal antibody, plus R 2 vs R 2 alone, CR rates 
were 49% vs 40%, and median PFS was 22.4 months vs 13.9 
months (hazard ratio, 0.43), respectively. 33 Although the median 
follow-up of the study was limited (14 months), the initial data 
suggest that combining a novel monoclonal antibody with R 2 may 
improve PFS compared with R 2 alone. 33

These are, to our knowledge, the first published results for an 
off-the-shelf, subcutaneous CD3×CD20 bispecific antibody in 
combination with an anti-CD20 monoclonal antibody– 
containing, chemotherapy-free regimen. The CR rate with 
epcoritamab plus R 2 was 88%. Glofitamab plus obinutuzumab 
in patients with R/R FL led to a CR rate of 74%, 34 whereas 
mosunetuzumab plus lenalidomide led to a CR rate of 66%. 35

ORR and CR rates with the chimeric antigen receptor (CAR) 
T-cell therapies tisagenlecleucel, axicabtagene ciloleucel, and 
lisocabtagene maraleucel were 86% and 69% (efficacy analysis 
set), 94% and 79% (per-protocol population), and 93% and 
91% (intention-to-treat population), respectively, and remis-
sions with CAR T-cell therapy were durable. 36-38 Although the 
limitations of crosstrial comparisons in unmatched populations 
must be considered when comparing results, in contrast to 
CAR T-cell therapies, bispecific antibodies do not require 
apheresis, engineering before administration, or referral to a 
treatment center specializing in cell therapy. Moreover, unlike 
the other approved CD3×CD20 bispecific antibodies, epcor-
itamab is approved for subcutaneous administration, 11 which 
requires less time and resource use and may be safer than IV 
administration. 39

Strengths of this study include the large sample size and its 
international nature. The limitations are those of an open-label, 
single-arm design with no comparator, now being addressed 
with the randomized phase 3 trial. Although this trial demon-
strated deep and durable responses with an epcoritamab 
combination regimen in a population comprised largely of 
patients with 1 pLOT, there are no comparable data in the 2L 
setting for epcoritamab monotherapy, highlighting a data gap 
that should be addressed with future studies.

With >2 years of follow-up, fixed-duration epcoritamab plus 
R 2 demonstrated highly encouraging results, with deep and 
durable responses observed across all patient populations 
treated, including patients with high-risk disease features. The 
high MRD-negativity rates further substantiate the depth of 
responses achieved with this potent regimen. The safety profile 
of this chemotherapy-free combination was manageable and 
consistent with previous reports, and there were no new safety 
signals.
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