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Summary

Outcomes remain poor for patients with relapsed/refractory B-cell non-Hodgkin
lymphoma (R/R B-NHL). While chimeric antigen receptor (CAR) T-cell therapy has
revolutionised treatment, a significant proportion of patients relapse or fail to re-
spond. Odronextamab is a CD20x CD3 bispecific antibody that has demonstrated
durable responses and a manageable safety profile in patients with R/R B-NHL in a
first-in-human trial (NCT02290951). Here, we document two patients with diffuse
large B-cell lymphoma refractory to CART-cell therapy. Both achieved complete re-
sponses that remain ongoing for >2years following odronextamab. Neither patient
experienced Grade >3 cytokine release syndrome or Grade >3 neurological adverse

events during treatment.
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INTRODUCTION

Outcomes are poor for patients with relapsed/refractory dif-
fuse large B-cell lymphoma (DLBCL), with a median overall
survival (OS) of 6.3months.! CD19-specific chimeric anti-
gen receptor (CAR) T cells provide these patients with sig-
nificantly improved responses and survival.*> Outcomes
for patients who fail CD19 CART-cell therapy are poor, (me-
dian OS 5.3 months),® with no standard of care for subse-
quent treatment.”

By targeting a different antigen, CD20x CD3 bispecific
antibodies provide an attractive option following CDI19-
directed CART-cell therapy failure. Odronextamab is a
CD20 x CD3 bispecific immunoglobulin G4 antibody, mod-
ified to reduce Fc receptor binding. By bridging CD20- and

CD3-expressing cells, odronextamab elicits CD20-specific
local T-cell activation and cytotoxicity. In a first-in-human
study of odronextamab for non-Hodgkin lymphoma
(N = 145; DLBCL, n = 82) no dose-limiting toxicities were
noted.® In patients with DLCBL receiving odronextamab
>80mg, the complete response (CR) rate was 53% in the
CART-cell therapy-naive group and 27% in post CART-cell
therapy progressors, with CRs durable beyond 20 months.
We report two cases of durable CR to odronextamab in
patients with DLBCL refractory to prior CART-cell therapy.
Both patients were enrolled into a phase I dose-escalation
trial (NCT02290951) in which odronextamab was adminis-
tered intravenously to a goal dose of 80 mg, initially as an
escalating weekly split infusion (weeks 1-3), followed by full
dose weekly infusion (weeks 4-12); then every 2 weeks until
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week 36 (24 total doses). Patients were assessed by computed ~ relevant institutional review boards/ethics committees. The
tomography (CT) scan and positron emission tomogra- study was conducted in accordance with the International
phy (PET)-CT using the Lugano classification.” Regeneron ~ Conference on Harmonization Good Clinical Practice
designed the research protocol, which was approved by  guidelines and the Declaration of Helsinki for Studies
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FIGURE 1 Assessment of response to odronextamab. PET scans (A), change from baseline in tumour size (SPD) (B) and swimmer plot (C). (A)
Patient 1 had a complete response at the week 12 assessment by PET (Deauville 1). Patient 2 had a complete response at the week 9 response assessment by
PET (Deauville 3). (B) Patient 1 had a complete response by CT measurement at first response assessment. Patient 2 had an initial partial response by CT
measurement, but rapid transition to complete response. (C) Both patients had sustained complete responses during and following treatment completion.
Shaded bars represent the on-treatment period. CT, computed tomography; PET, positron emission tomography; SPD, sum of products of diameters.
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Involving Human Subjects. All participants provided writ-
ten informed consent.

The first patient was a 7l-year-old woman who pre-
sented with non-germinal centre DLBCL with diffuse
lymphadenopathy. The patient received rituximab, cyclo-
phosphamide, doxorubicin, vincristine, and prednisone in
combination with lenalidomide after cycle two." End-of-
treatment PET-CT demonstrated a CR. The patient relapsed
3 months later, and was refractory to second-line rituximab,

gemcitabine, and oxaliplatin. She was salvaged with third-
line lisocabtagene maraleucel (CD19-directed CART-cells),
which she tolerated well with no cytokine release syndrome
(CRS) or neurotoxicity. She achieved CR at 1 month, followed
by relapse 3 months later. Post-CART-cell therapy biopsy
demonstrated CD19" DLBCL. She relapsed again following a
second CART-cell infusion.

The patient was subsequently treated with odronextamab
per protocol with no major toxicities. Week 5 CT imaging
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FIGURE 2

T cell response in Patient 2. T cell populations in adrenal tissue (A) and peripheral blood (B, C). (A) A population of infiltrating T cells

was detected in the pre-treatment, baseline tumour biopsy using the RNAscope method.'* A subset of these T cells stained positive for the EGER tag,
indicating the presence of residual CART cells. At week 5 of treatment with odronextamab, no CART cells were detected in the tumour. (B) One week
after initiating odronextamab therapy, a rapid, initial expansion of granzyme B, Ki-67" CD3" and proliferating Ki-67" CD3" endogenous T cells, but not
cetuximab® CART cells, was observed in the circulating blood by flow cytometry. (C) No significant expansion of the residual cetuximab® CART cell
population (cetuximab is specific to EGFR) was observed in the circulation across early treatment timepoints. CAR, chimeric antigen receptor; D, day;
EGFR, epidermal growth factor receptor; IHC, immunohistochemistry; W, week.
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demonstrated a CR and week 9 PET-CT confirmed com-
plete metabolic response (Figure 1A). The patient received
all treatment doses and had an ongoing CR at 42 months of
follow-up (Figure 1B,C).

The second patient was a 69-year-old man who initially
presented with high-grade, non-germinal centre DLBCL.
The patient received six cycles of dose-adjusted etoposide,
doxorubicin, cyclophosphamide, vincristine, and predni-
sone, plus rituximab (da-EPOCH-R), resulting in a CR. The
patient relapsed 9 months later with abdominal lymphade-
nopathy. The patient's disease was subsequently refractory
to salvage rituximab, ifosfamide, carboplatin, and etoposide.
The patient then received lisocabtagene maraleucel, which
was complicated by Grade 1 CRS with hypotension. PET im-
aging 2months post-CART-cell infusion showed persistent
disease, and a left adrenal biopsy demonstrated persistent
DLBCL. The tumour continued to express CD19 and was
free of significant T-cell infiltration.

The patient was salvaged with odronextamab compli-
cated by fevers following treatment in the first 3 weeks. The
week 4 dose was interrupted due to hypotension, managed
with intravenous dexamethasone and fluids. Treatment was
further interrupted for a pseudomonal infection, and he ul-
timately received 12 doses of odronextamab in total, which
was further complicated by cytopenias and cytomegalovirus
infection of the eye resulting in cessation of therapy. The
toxicities were likely worsened by recent prior therapy. CT
imaging after 4weeks of odronextamab treatment demon-
strated a significant response. A biopsy showed no involve-
ment of the prior lymphoma, and most infiltrating immune
cells were CD3" T cells. A complete metabolic response was
achieved by week 9 (Figure 1A). The patient had an ongoing
CR at 42 months follow-up (Figure 1B,C).

T cells transduced with lisocabtagene maraleucel express
epidermal growth factor receptor (EGFR) on their surface
to allow monitoring with flow cytometry and in situ hybri-
disation."" Prior to odronextamab treatment, CART cells
were detected in both the tumour biopsy and peripheral
blood of Patient 2 but were not detectable in tumour tissue
after odronextamab treatment (Figure 2A). Endogenous
and CART-cell populations were tracked in the peripheral
blood at weekly intervals during odronextamab treatment.
Endogenous CD3" T cells, but not CART cells, proliferated
and upregulated granzyme B in response to odronextamab.
However, no expansion of the CART-cell population was ob-
served (Figure 2B,C).

In both patients, transient increases in serum cytokines
interferon gamma (IFN-y) and interleukin 6 (IL-6) occurred
following the first split infusions of odronextamab with lev-
els returning to baseline prior to day 2 dosing (Figure S1).
Transient, low-level IFN-y and IL-6 elevations were sub-
sequently observed in weeks 3-5, while changes in level
were barely detectable after week 6. Serum C-reactive pro-
tein (CRP) levels transiently increased following the split
odronextamab infusions in weeks 1 and 2 (Figure S1).

Fixed duration odronextamab was well tolerated and in-
duced durable, CRs in two patients with DLBCL refractory
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to CART-cell therapy. In both cases the tumour continued
to express CD19, suggesting clearance or exhaustion of the
prior CART-cell therapy. In the second patient there was no
clear expansion of CART cells or CART-cell infiltration into
the tumour, following odronextamab therapy. The above
observations suggest that odronextamab functioned inde-
pendently of CART cells in these two patients.

Given the lack of effective treatment options following
CART-cell therapy, the above findings suggest odronex-
tamab could be an effective salvage option. While there are
many potential mechanisms of CART-cell therapy failure,
including: poor CART-cell expansion; CART-cell exhaus-
tion; poor tumour infiltration; limited cytotoxicity; tumour
CD19 down-regulation; patient immunological response
against the CAR; and tumour growth outpacing CART-cell
function,'”" the independent function of bispecific anti-
bodies has the potential to salvage patients, regardless of the
mechanism of failure.
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