Dose escalation study of the HLA-A2-WT1 CD3 bispecific antibody
R0O7283420 in relapsed/refractory acute myeloid leukemia

Martin Hutchings,"*>* Koorosh Korfi,>* Pau Montesinos,* Armando Santoro,>® Hsin-An Hou,” Pilar Martinez-Sanchez,® Susana Vives,’
Sara Galimberti,'® Tsai-Yun Chen,"" Marco Frigeni,' Sylvain Garciaz,'® Olga Salamero Garcia,'* Su-Peng Yeh,'® Karen Yee,'®

Jordi Esteve,'” Ashish Bajel,'® Shaun Fleming,'® Anne Catherine Bretz,?° Jan Attig,”’ Min Sun,”' Sina Nassiri,”? Tobias Rutishauser,”’
Christian Klein,® Y. May Ma,?? Gabriel Schnetzler,?? Stephanie Vauleon,?" Huixin Yu,?" Teresa Barata,?® Muriel Richard,® Silke Simon,?’
Heather Hinton,>* Nino Keshelava,® and Marion Subklewe?®

"Department of Hematology and Phase 1 Unit, Rigshospitalet, and ?Department of Clinical Medicine, University of Copenhagen, Copenhagen, Denmark; ®Roche Pharma
Research and Early Development, Oncology, Roche Innovation Center Zurich, Schlieren, Switzerland; “Department of Hematology, University Hospital of La Fe in Valencia,
Valencia, Spain; ®Department of Biomedical Sciences, Humanitas University, Milan, Italy; ®Medical Oncology and Hematology Unit, Istituto di Ricovero e Cura a Carattere
Scientifico Humanitas Research Hospital - Humanitas Cancer Center, Milan, ltaly; "Division of Hematology, Department of Internal Medicine, National Taiwan University
Hospital, Taipei, Taiwan; ®Department of Hematology, Hospital Universitario 12 de Octubre, Madrid, Spain; °Departament de Medicina, Hospital Universitario Germans Trias i
Pujol-Institut Catala d'Oncologia Badalona, Josep Carreras Research Institute, Universitat Autonoma de Barcelona, Badalona, Spain; 1(’D(-,‘partment of Clinical and
Experimental Medicine, Section of Hematology, University of Pisa, Pisa, ltaly; '' Division of Hematology-Oncology, National Cheng Kung University Hospital, Tainan, Taiwan;
"2Department of Oncology and Hematology, Azienda Sociosanitaria Territoriale Papa Giovanni XXIll, Bergamo, ltaly; '*Department of Hematology, Aix-Marseille University,
INSERM, Centre national de la recherche scientifique, Institut Paoli-Calmettes, Centre de Recherche en Cancérologie de Marseille, Marseille, France; 14Department of
Hematology, Hospital Universitari Vall d'Hebron, Vall d’Hebron Institute of Oncology, Barcelona, Spain; 15Depar‘rment of Internal Medicine, China Medical University Hospital,
Taichung, Taiwan; "®Cancer Clinical Research Unit, Princess Margaret Cancer Centre, Toronto, ON, Canada; 17Department of Hematology, Hospital Clinic de Barcelona,
Barcelona, Spain; 1E’Department of Clinical Haematology, Peter MacCallum Cancer Centre and The Royal Melbourne Hospital, Melbourne, VIC, Australia; 19Departmen'[ of
Hematology, The Alfred Hospital and Australian Centre for Blood Diseases, Monash University, Melbourne, Australia; 2°Roche Pharma Research and Early Development,
Oncology, Roche Innovation Center Munich, Penzberg, Germany; 2"Roche Pharma Research and Early Development, Pharmaceutical Sciences, 22Roche Pharma Research
and Early Development, Oncology, and 2*Roche Product Development, Data Science, Roche Innovation Center, Basel, Switzerland; 2*Product Development Safety, F.
Hoffmann-La Roche Ltd, Basel, Switzerland; and 25Department of Medicine lll, University Hospital, Ludwig Maximilian University Munich, Munich, Germany

A novel T-cell bispecific antibody (TCB), RO7283420, engaging CD3 and the HLA-A2-Wilms
tumor protein 1 complex, was evaluated in this phase 1 study to characterize safety and
tolerability, determine the maximum tolerated dose (MTD), and recommend a phase 2 dose
for patients with relapsed/refractory acute myeloid leukemia in 2 groups: hematologic
(group I, n = 57) and molecular (group 2, n = 5) relapse. In group I, 51 received RO7283420
intravenously (IV) and 6 subcutaneously. The IV doses ranged from 0.15-4 mg (flat; n = 13),
3-18 mg (step-up; n = 34) every 3 weeks, or 9 mg weekly (step-up; n = 4). The MTD was 1/3/
12 mg every 3 weeks. The most frequent adverse event in the overall population was
cytokine release syndrome (61.3%) with grade >3 recorded in 9.7% of patients. Twelve dose-
limiting toxicities were reported in 11 patients and 12 (19.4%) grade 5 adverse events,
including 1 hemophagocytic lymphohistiocytosis case related to RO7283420. Among the 42
efficacy-evaluable IV patients in group I, 4.8% achieved complete remission (CR), and 2.4%
achieved CR with incomplete hematologic recovery. RO7283420 induced pharmacodynamic
changes in peripheral blood (PB) at doses >1 mg, including significant T-cell activation and
expansion in the PB and bone marrow (BM). Significant associations were found between

*+ RO7283420, a TCB
engaging CD3 and
Wilms tumor protein 1,
demonstrated
pharmacodynamic
activity in this phase 1
study.

RO7283420 was
discontinued because
of the lack of an
exposure-response
relationship and limited
clinical efficacy.
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Qualified researchers may request access to individual patient-level data through
the clinical study data request platform (https://vivli.org/). Further details on
Roche’s criteria for eligible studies are available at https://vivli.org/members/
ourmembers/. For further details on Roche's Global Policy on the Sharing
of Clinical Information and how to request access to related clinical study

documents, follow https://www.roche.com/research_and_development/who_we_
are_how_we_work/clinical_trials/our_commitment_to_data_sharing.htm.
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blast reduction and baseline immunophenotype, including lower regulatory T cells and
higher non-exhausted CD8" T cells in BM. Although dose escalation was discontinued
because of limited efficacy and lack of an exposure-BM response relationship, the observed
pharmacodynamics underscore the promising potential of this class of TCBs targeting
intracellular antigens. This trial was registered at www.clinicaltrials.gov as #NCT04580121.

Acute myeloid leukemia (AML) is a heterogeneous and aggressive
hematologic malignancy.’ Despite considerable progress in the
development of novel therapies,”® the prognosis for relapsed/
refractory (R/R) AML remains poor.® Patients with R/R AML or
molecular R/R AML with persistent measurable residual disease
(MRD) after induction chemotherapy present an important unmet
medical need.*

Wilms tumor protein 1 (WT1), an intracellular oncogenic protein,
has been identified as a potential target for immunotherapy in
AML.® Targeting intracellular antigens may increase the specificity
and alleviate on-target, off-tumor toxicity in contrast with targeting
myeloid lineage antigens.®” WT1 is overexpressed in certain solid
tumors and hematologic malignancies, including AML,® and has
been suggested to be a predictive marker after chemotherapy®'°
or allogenic transplantation."

In adults, WT1 expression is restricted to a small percentage of
cells in very few tissues.'? Adoptive cell therapy with T-cell receptor
(TCR) transgenic T cells that target WT1 was shown to prolong
relapse-free survival after hematopoietic stem cell transplantation
(HSCT) in patients with high-risk AML."® In addition, vaccination
with dendritic cells electroporated with WT1 messenger RNA was
shown to reduce the risk for relapse after standard chemo-
therapy'® and induce antigen-specific immune responses in
patients with AML in complete remission (CR)."®

RO7283420 (RG6007) is an off-the-shelf, novel, TCR-like T-cell
bispecific antibody (TCB) with a 2:1 head-to-tail molecular format.®
It engages CD3e (monovalent binding) and the RMFPNAPYL
peptide of the WT1 protein (bivalent binding), which is presented
by the major histocompatibility complex-l HLA-A*02 after intracel-
lular breakdown of WT1.® Simultaneous binding of both targets
leads to T-cell activation and apoptosis of cells that express and
present WT1.% Preclinical evaluation of RO7283420 in in vivo
humanized AML xenografts and ex vivo AML blast co-culture
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refractory; SC, subcutaneous; SSU, single step-up.
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Demographics, baseline disease characteristics, and previous therapies for the overall population and group I patients who received
RO7283420 IV

Overall population (N = 62) Group |, IV administration (n = 51)
Age, median (range), y 65.5 (35-84) 66 (35-84)
>65 years, n (%) 36 (58.1) 30 (58.8)
Male sex, n (%) 34 (54.8) 30 (58.8)
Race, n (%)
Asian 10 (16.1) 8 (15.7)
White 50 (80.6) 41 (80.4)
Unknown 2 (3.2) 2 (3.9)
ECOG PS, n (%)
0 36 (58.1) 29 (56.9)
1 23 (37.1) 19 (37.3)
2 3 (4.8) 3(5.9)
Primary refractory, n (%) 23 (37.1) 21 (41.2)
Relapsed, n (%) 34 (54.8) 30 (58.8)
ELN risk category, n (%)
Favorable 6 (9.7) 5 (9.8)
Intermediate 22 (35.5) 19 (37.3)
Adverse 32 (51.6) 25 (49)
Missing 2 (3.2) 2 (3.9)
BM blast count category, n (%)
<30% 28 (45.2) 20 (39.2)
>30 to <50% 13 (21) 13 (25.5)
>50% 19 (30.6) 17 (33.3)
Missing 2 (3.2) 1(2)
Number of previous AML therapies
Median (range) 2 (1-5) 2 (1-5)
1, n (%) 14 (22.6) 7 (13.7)
2, n (%) 28 (45.2) 25 (49)
>2,n (%) 20 (32.3) 19 (37.3)
Previous HSCT, n (%) 18 (29) 15 (29.4)
Previous AML therapy, induction/re-induction, 58 (93.5) 48 (94.1)
n (%)*
Cytarabine 48 (77.4) 39 (76.5)
Idarubicin 29 (46.8) 24 (47.1)
Fludarabine 22 (35.5) 18 (35.3)
Azacitidine 18 (29.0) 15 (29.4)
Daunorubicin 17 (27.4) 15 (29.4)
Venetoclax 16 (25.8) 15 (29.4)
Gemtuzumab 6 (9.7) 6 (11.8)
Previous AML therapy, 40 (64.5) 34 (66.7)
consolidation/conditioning/maintenance/
other, n (%)*
Cytarabine 25 (40.3) 21 (41.2)
Azacitidine 22 (35.5) 18 (35.3)
Venetoclax 13 (21.0) 12 (23.5)
Fludarabine 10 (16.1) 8 (15.7)

AML, acute myeloid leukemia; BM, bone marrow; ECOG, Eastern Cooperative Oncology Group; ELN, European LeukemiaNet; HSCT, hematopoietic stem cell transplantation; IV, intravenous;
PS, performance status.
*Data are displayed for the therapies that were received by >10% of patients in group | who received IV RO7283420.
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Genetic mutations detected in the overall population and in group | patients who received RO7283420 IV*

Mutation detected, n (%)

Overall population (N = 59)

Group |, IV administration (n = 49)

RUNX1 12 (20.3)
ASXL1 10 (16.9)
TP53 7 (11.9)
FLT3-ITD 5 (8.5)
NPM1 4 (6.8)
CEBPA 0
FLT3-TKD 0

11 (22.4)
8 (16.3)
6(12.2)
3 (6.1)
3 (6.1)

0
0

*Percentages are calculated based on the total number of patients tested for the respective gene mutation. IV, intravenous.

models showed potent T-cell-mediated killing of primary AML
cells.®

In this article, we present the results of a first-in-human study that
evaluated the safety, tolerability, efficacy, pharmacokinetics (PK),
and pharmacodynamics of RO7283420 in patients with R/R AML.

Study design and patient eligibility

This open-label, multicenter, phase 1, dose escalation and expan-
sion study (NCT04580121) investigated single-agent RO7283420
in patients with hematologic or molecular R/R AML. Hematologic
R/R AML was defined as failure to achieve CR or CR with
incomplete hematologic recovery (CRi) after 2 induction attempts
or first relapse after an unsuccessful salvage attempt, or second or
later relapse, according to the 2017 European LeukemiaNet (ELN)
recommendations.'® Molecular R/R AML was defined as patients
in CR (or CRI) with positive MRD according to local multiparameter
flow cytometry or molecular assessment in compliance with the
ELN consensus.'” In this study, patients with hematological R/R
AML were enrolled in group | and patients with molecular R/R AML
were enrolled in group 2. All patients previously exhausted
standard-of-care treatment with no other standard-of-care options
available.

Eligible patients were aged >18 years with a confirmed diagnosis of
primary or secondary AML according to the World Health Organi-
zation classification 2016 with measurable disease and confirmed
genotype of HLA-A*02. Evidence of expression of WT1 protein was
not required before study entry. All patients had an Eastern Coop-
erative Oncology Group performance status of O to 2, adequate
renal and liver function, and peripheral blast counts <20 000/mm®
on cycle 1 day 1 before the first dosing (supplemental Methods 1).

Patients were ineligible for the study if they had acute promyelo-
cytic leukemia, core-binding factor AML (unless they received at
least 2 salvage treatments), HSCT performed within 90 days of the
first RO7283420 dose, clinical evidence or history of central ner-
vous system leukemia, or presence of extramedullary disease
(supplemental Methods 2).

The study was planned to consist of part A with single-patient dose
escalation cohorts (group ), part B with multiple-patient dose
escalation cohorts (groups | and Il), and part C with dose expan-
sion cohorts (groups | and Il; supplemental Figure 1). The study
was terminated before starting the dose expansion phase.

In part A, the starting dose of 0.15 mg was given as a fixed dose
every 3 weeks through intravenous (IV) administration. The starting
dose was selected based on an integrated pharmacokinetic/
pharmacodynamic model that predicted the minimal anticipated

Safety of RO7283420 in the overall population and by group and mode of administration

AE, n (%) Overall population (N =62) Group |, IV administration (n =51) Group |, SC administration (n =6) Group Il, IV administration (n = 5)
Any AE 61 (98.4) 50 (98) 6 (100) 5 (100)
Any treatment-related AE* 51 (82.3) 42 (82.4) 5 (83.3) 4 (80)
Grade 3 AE 46 (74.2) 41 (80.4) 3 (50) 2 (40)
Grade 3 treatment-related AE* 13 (21) 11 (21.6) 1(16.7) 1 (20)
Grade 4 AE 10 (16.1) 6(11.8) 3 (50) 1 (20)
Grade 4 treatment-related AE* 3 (4.8) 1(2) 1(16.7) 1 (20)
Deaths 49 (79) 44 (86.3) 4 (66.7) 1 (20)

Grade 5 AE 12 (19.4) 11 (21.6) 1(16.7) 0
Grade 5 treatment-related AE* 1(1.6) 1(2) (0] 0
Serious AE 48 (77.4) 42 (82.4) 4 (66.7) 2 (40)

Serious treatment-related AE* 25 (40.3) 21 (41.2) 3 (50) 1 (20)
Event that qualifies as DLT 11 (17.7) 8 (15.7) 2 (33.3) 1 (20)

*Considered by the investigator to be related to RO7283420. AE, adverse event; DLT, dose-limiting toxicity; IV, intravenous; SC, subcutaneous.
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Incidence of maximum CRS grade by RO7283420 IV dose in group |
patients. (A) At cycle 1 day 1. (B) At cycle 1 day 8 in patients who received previous
1 mg step-up dosing. (C) At cycle 1 day 15 in patients who received previous 1/3 mg
DSU dosing. CRS, cytokine release syndrome; DSU, double step-up; IV, intravenous.

biologic effect level in humans. This model incorporated desired
effects, such as AML blast killing, but no undesired effects, such as
cytokine release syndrome (CRS) and cell killing in liver spher-
oids."® In part B, fixed doses from 1 mg to 4 mg IV every 3 weeks
were tested, followed by single step-up (SSU) and then double
step-up (DSU) regimens with doses of up to 18 mg (supplemental
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Figure 2A-B). Step-up dosing was introduced in cycle 1 because
of its potential to mitigate CRS."®%° In addition, 1 cohort with DSU
and weekly IV dosing was tested with a target dose of 9 mg
(supplemental Figure 2C). Dose escalation was conducted by a
modified data-augmented continual reassessment method with
overdose control design, described by Liu et al*' and Zhu et al.*
Dose escalation in the step-up dosing regimens was guided using
a 343 design. Subcutaneous (SC) administration with a DSU every
3 weeks dosing regimen was investigated in 1 cohort in group | in
part B because of its potential to mitigate CRS'® and to increase
drug administration convenience for patients. Furthermore, in part
B, 1 dose level at a fixed 1 mg every 3 weeks IV regimen was
administered in group 2. Because of limited tolerability of the SC
regimen and slow enrolliment in group 2, no dose escalations were
performed.

The protocol allowed up to 6 or 18 treatment cycles, and 3 or
9 additional cycles in patients who achieved at least partial
remission, with the every 3 weeks or weekly dosing regimens,
respectively.

All  patients received the following premedications before
RO7283420 administration: 20 mg IV dexamethasone (mandatory
during cycle 1, then only in case of toxicity in previous cycle); 500
to 1000 mg oral or IV paracetamol or acetaminophen; and 25 to
50 mg oral or IV diphenhydramine or an alternative antihistamine at
equivalent dose. Patients were hospitalized for 24 to 48 hours
following administration of the step-up doses, first target dose, and
if CRS occurred after the previous administration. If needed, toci-
lizumab was administered for the treatment of severe CRS and
dasatinib, a lymphocyte-specific protein kinase inhibitor shown to
potently and reversibly inhibit TCB-mediated T-cell activation,?®
was administered for the treatment of severe off-target toxicity
that may be associated with TCBs like RO7283420 that target
HLA-presented peptides.

Response was assessed on day 1 of cycles 2 (optional), 3, 6, and
9, and at the end-of-treatment visit for those who received
RO7283420 every 3 weeks, and on day 1 of cycles 2 (optional), 5,
14, and 23 and at the end-of-treatment visit for those who received
RO7283420 every week. Supplemental Methods 3-6 contain
details on other analyses.

All enrolled patients provided written informed consent. The insti-
tutional review board/independent ethics committee of each study
site approved the protocol. This study was conducted in accor-
dance with the principles of the Declaration of Helsinki.

End points

Primary end points were the maximum tolerated dose and/or rec-
ommended phase 2 dose per schedule of RO7283420 and the
nature, frequency, and severity of adverse events (AEs) and dose-
limiting toxicities (DLTs).

Other end points included the maximum reduction from baseline in
bone marrow (BM) blast count, response rates (defined by ELN
2017'®; supplemental Table 2), duration of response, PK profiles
and parameters of RO7283420, the incidence and titer of antidrug
antibodies (ADAs) against RO7283420, and the relationship
between pharmacodynamic biomarkers and response. All end
points are presented in supplemental Table 1.



Incidence and grade of CRS by dose and cycle among group | patients who received RO7283420 IV

Cycle 1, day 1 Cycle 1, day 8 Cycle 1, day 15 Cycle 2, day 1 Cycle 3 to EOT
n (%) 1 mg (n = 40) 3 mg* (n = 28) 6-18 mgt (n = 22) 6-18 mgt (n = 6) 6-18 mgt (n = 10)
All grades 20 (50) 8 (28.6) 8 (36.4) 2 (33.3) 5 (50)
Grade 1 11 (27.5) 6 (21.4) 7 (31.8) 2 (33.3) 4 (40)
Grade 2 8 (20) 1 (3.6) 1 (4.5) 0 0
Grade 3 1(2.5) 1 (3.6) 0 0 1(10)

CRS, cytokine release syndrome; EOT, end of treatment; IV, intravenous.
*Following 1 mg step-up on day 1 in cycle 1.
tFollowing 1/3 mg double step-up dosing in cycle 1.

Statistical analysis

The safety and efficacy end points were analyzed using descriptive
statistics. Efficacy was assessed in all patients who received at
least 1 dose of RO7283420 and who had at least 1 response
assessment. Safety was assessed in all patients who received at
least 1 dose of RO7283420. Per protocol, no formal statistical
model or hypothesis testing was conducted. No formal sample size
calculation was performed with the number of patients enrolled
dependent on the course of dose escalation.

Patients

A total of 62 patients were enrolled in 17 centers between
November 2020 and February 2023 across 2 groups, namely
patients with hematologic R/R AML (group 1) who received IV or
SC RO7283420 and patients with molecular R/R AML (group 2)
who received IV RO7283420 (Figure 1). All enrolled patients
received at least 1 dose of RO7283420, and the median treatment
duration was 42 days (range, 1 to 190).

The baseline demographics, disease characteristics, and previous
therapies for group | patients who received IV RO7283420 are
presented in Table 1, and those were broadly similar to the overall
population, including group | patients who received SC
RO7283420 and group 2 patients (supplemental Table 3). Muta-
tions were reported in RUNXT (22.4%), ASXL1 (16.3%), TP53
(12.2%), FLT3-ITD (6.1%), and NPM1 (6.1%) for group | patients
who received IV RO7283420 (Table 2; supplemental Table 4).

Efficacy of IV RO7283420 among group | patients as defined
by the ELN 2017 recommendations

Best overall response, n (%) Efficacy-evaluable patients (n = 42)

Objective response 3 (7.1)
(CRMRD, CR, CRi, PR)

CRMRD—- 0
CR 2 (4.8)
CRi 1(24)
PR 0
SD 20 (47.6)
PD 16 (38.1)
Missing/not evaluable 3(7.1)

CR, complete remission; CRi, complete remission with incomplete hematologic recovery;
CRMRD-, complete remission with absence of measurable residual disease; ELN, European
LeukemiaNet; IV, intravenous; PD, progressive disease; PR, partial remission; SD, stable
disease.

Safety and tolerability

In the overall population, treatment-related AEs (TRAEs), grade 3
TRAEs, grade 4 TRAEs, and serious TRAEs occurred in 51
(82.3%), 13 (21.0%), 3 (4.8%), and 25 (40.3%) patients,
respectively (Table 3). In total, 49 patients (79.0%) died during the
study; the main cause of death was progressive disease or disease
relapse (563.0%; n = 26). Twelve patients (19.4%) experienced a
total of 13 grade 5 AEs, including pneumonia (n = 3), hemopha-
gocytic lymphobhistiocytosis (HLH; n = 2), sepsis (n = 2), and 1
case each of cerebrovascular accident, death, febrile bone marrow
aplasia, febrile neutropenia, respiratory failure, and subarachnoid
hemorrhage (supplemental Table 5). The grade 5 events were
considered unrelated to RO7283420, except 1 of the 2 HLH
events, which occurred in a group | patient 9 days after the last IV
RO7283420 administration in cycle 4 day 1 (1/3/9 mg weekly)
when the patient experienced grade 3 CRS and grade 1 immune
effector cell-associated neurotoxicity syndrome. The other grade 5
HLH event was considered unrelated to RO7283420 and
occurred in a group | patient 22 days after the last IV RO7283420
administration in cycle 3 day 1 (1/3/18 mg every 3 weeks).

A total of 12 DLTs were reported in 11 patients. Of those, 8
occurred in group | patients who received IV RO7283420,
including 5 cases of grade 3 CRS (at 1/3, 2/12, 1/6/12, 1/3/18 mg
doses) and 1 case each of grade 3 stomatitis (1/3/12 mg), grade 3
muscle weakness (1/3/18 mg), and grade 4 thrombocytopenia (1/
3/18 mg). Grade 3 muscle weakness was experienced after the
first target dose of 18 mg but did not lead to cumulative damage,
nor a repeat after re-dosing, suggesting an immune-related toxicity,
such as CRS or immune effector cell-associated neurotoxicity
syndrome. The maximum tolerated dose was reached at 1/3/12 mg
every 3 weeks for group | patients who received IV RO7283420.
Two cases of grade 2 injection site reactions, leading to a delay of
>14 days, occurred in group | patients who received SC
RO7283420. One patient in group 2 experienced grade 4
decreased neutrophil and platelet counts (supplemental Table 6).

The most common (>20%) treatment emergent AEs were CRS in
38 (61.3%) patients, febrile neutropenia in 15 (24.2%), pneumonia
in 15 (24.2%), and pyrexia in 14 (22.6%; supplemental Table 7).

The incidence and grade of CRS for all dosing regimens are pre-
sented in supplemental Table 8. The median time from adminis-
tration to CRS onset was 2.1 hours (range, 1.4 hours before end of
infusion to 41.6 hours after infusion). Of the 38 patients who
experienced CRS, 13 (34.2%) were treated with tocilizumab, 29
(76.3%) with corticosteroids, and 4 (10.5%) with a vasopressor.
Three (7.9%) patients were admitted to the intensive care unit. The
median duration of CRS was 2 days (range, 1 to 16 days). To
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Figure 3. Duration of response and maximum blast count reduction in group | patients who received IV RO7283420. (A) Treatment follow-up and duration of

response. (B) Maximum reduction from baseline in blast count in bone marrow. CR, complete remission; BL, baseline; CRi, complete remission with incomplete hematologic

recovery; EOT, end of treatment; IV, intravenous; PD, progressive disease; SD, stable disease.
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Pharmacokinetic profiles of RO7283420 in group | patients during cycle 1 following different dosing regimens. (A) Fixed IV dosing. (B) SSU dosing. (C)
DSU IV dosing. (D) DSU SC dosing. DSU, double step-up; IV, intravenous; Q3W, every 3 weeks; QW, every week; SC, subcutaneous; SSU, single step-up.

manage the severity and incidence of CRS during the first doses of
RO7283420, step-up dosing regimens were explored
(supplemental Figure 2), including a DSU regimen of 1/3 mg given
in cycle 1 day 1 and cycle 1 day 8, respectively, followed by a 6 to
18 mg target dose administered in cycle 1 day 15 and on day 1 of
each cycle from cycle 2 onward. The 1 mg priming dose was
shown to be sufficient to induce T-cell activation, as measured by
the postinfusion increase in plasma cytokine levels (greater than or
equal to twofold), and induced a more manageable CRS profile
than an initial dose of 2 or 4 mg (supplemental Figures 2A and 3A).
A dose of 3 mg was defined as the second step-up dose based on
a safer CRS profile than 6 mg, and the target doses of 6 to 18 mg
had similar CRS profiles (Figure 2B-C). Patients continued to
experience sporadic CRS events in later cycles (Table 4).

The incidence and severity of reported CRS events after
RO7283420 infusions were associated with elevated levels of
inflammatory cytokines (eg, C-X-C motif chemokine ligand 10
[CXCL10], interferon gamma, interleukin-6, tumor necrosis factor)
that were measured 2 and 24 hours after the end of infusions
(supplemental Figure 3B). There was no clear relationship between
the overall incidence or severity of CRS and the RO7283420 peak

exposures (Cmax) after RO7283420 administration, except for
cycle 1 day 8 for which a trend toward a higher CRS grade with
higher Cmax was observed for patients treated with SSU and DSU
regimens.

Efficacy

Because of the small sample sizes of group | patients who received
SC RO7283420 and of group 2 and the limited availability of
complete data sets, efficacy results are only reported for group |
patients who received IV RO7283420.

Among the 42 efficacy-evaluable patients in group | who received
IV RO7283420, 2 (4.8%) achieved CR at the dose levels of 2/
12 mg and 1/3/6 mg and 1 (2.4%) achieved CRi at the dose level
of 1/6/12 mg (Table 5). The duration of response for 2 patients
who achieved CR was 35 days (censored observation, patient was
discontinued from study because of an increase in MRD while the
BM blast count was still below 5.0% and was switched to azaci-
tidine) and 113 days (patient was discontinued from study because
of an increasing blast count and received HSCT). The patient who
achieved CRi was discontinued from the study by the physician’s
decision 24 days from response assessment (CRi) and was
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PK parameters of RO7283420 following a single IV dose in group | patients

Dose (mg)
Parameter 0.15* 0.5 1.0 2.0 4.0
Tmax, n 1 1 39 3 5
Median, h* 5.93 4.08 4.17 4.37 4.17
Range, min-max, h n/a n/a 0.50-7 4.18-4.75 3.50-6.08
Cmax, n 1 1 39 3 5
Geo mean, pg/mL* 0.0388 0.100 0.274 0.560 0.944
Geo CV%, pg/mL n/a n/a 50.14 20.31 27.85
Cmax_D, n 1 1 39 3 5
Geo mean, ug/mL/mg* 0.259 0.200 0.287 0.28 0.244
Geo CV%, ug/mL/mg n/a n/a 45.58 20.31 24.56
AUCO0-24, n 1 1 38 3 5
Geo mean, h*ug/mL* 0.681 1.78 3.98 7.75 14.2
Geo CV%, h*ug/mL n/a n/a 54.54 16.22 39.28
AUC0-168, n 1 1 26 3 5
Geo mean, h*ug/mL* 2.16 6.50 10.2 23.2 44.2
Geo CV%, h*ug/mL n/a n/a 62.74 53.55 51.1
DnormAUC168h, n 1 1 26 3 5
Geo mean, (h*ug/mL)/mg* 14.4 13.0 10.2 11.6 11.4
Geo CV%, (h*ug/mL)/mg n/a n/a 62.61 53.55 47.47
Terminal half-life, n 1 1 25 3 5
Median, h* 61.5 84.1 29.09 76.41 80.67
Range (min-max), h n/a n/a 7.46-74.6 26.5-119 34.2-90.2
Vss_obs, n 1 1 25 3 5
Geo mean, L* 4.99 6.79 3.81 5.72 6.27
Geo CV%, L n/a n/a 35 7.6 21
Cl_obs, n 1 1 25 3 5
Geo mean, mL/h* 59.0 58.1 90.7 69.4 72.9
Geo CV%, mL/h n/a n/a 63.79 80 59.87

AUC, area under the curve; Cl, clearance; DnormAUC168h, dose-normalized area under the curve from 0 h to 168 h post most recent dose; Geo CV, geometric coefficient of variation; Geo
mean, geometric mean; h, hours; IV, intravenous; max, maximum; min, minimum; n/a, not applicable; obs, observed; PK, pharmacokinetic; Vss, volume of distribution at steady state.
*In case of n =1 in a cohort, the individual values for the single participant are given.

A Total blast count in
Total blast count in blood bone marrow
w11 14
= .
2
=2 054 . 0.5
£ . . .
S |=-ao_ . .
E | [TrTo---foe L
=X 0 - om T~ wm="a_ 0 - T T -
=
=
S .
2 -05 4 -0.5 -
=
2 o
=2
-1 -1
T T T T T T
10 100 1000 10 100 1000
Individual predicted cumulative AUC (pg*h/mL)
«CR -SD «PD «NA

% Change from baseline

400
350
300
250
200
150
100

50

-50
-100

Total blast count in blood

Total blast count in

400
350
300
250
200
150
100

o
1

-50
-100 o

bone marrow

100 1000

Individual predicted cumulative AUC (pg*h/mL)

* CR

10

SD ¢ PD e« NA

100 1000

Exposure-response analysis for blast count reduction in PB and BM for group | patients who received IV RO7283420. (A) Total blast count reduction.

(B) Percentage blast count reduction. The dashed line represents a linear regression of the data, and the shaded area shows the corresponding 95% confidence interval. The

patient marked with an asterisk (*) has been retrospectively corrected from CR to NE. AUC, area under the curve; CR, complete remission; IV, intravenous; SD, stable disease; PD,

progressive disease; NA, not available; NE, not evaluable.
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ADA status in the overall population
ADA status, n (%)

Overall population (N = 62)

Negative 49 (79)

Positive 13 (21)
Treatment induced* 12 (92.3)
Persistent 7 (58.3)
Transient 5 (41.7)

Treatment enhancedt 1(7.7)

*Patients were considered treatment induced if they were ADA negative or missing data
at baseline and developed an ADA response following study drug administration.

tPatients were considered treatment enhanced if they were ADA positive at baseline
and the titer of one or more samples after baseline were greater than the titer of the
baseline sample by a scientifically reasonable margin such as at least 4-fold. ADA, anti-drug
antibody.

switched to mercaptopurine. Nine (21.4%) patients reached cycle
6 without disease progression, and 2 (4.8%) of them continued
dosing up to cycle 9 (Figure 3A). No common demographic, dis-
ease characteristics, or previous treatments were identified among
the responders.

Six (11.8%) patients achieved a best overall BM blast reduction of
>50% from baseline; no dose-response relationship was observed
(Figure 3B).

PK and exposure-response analysis

The cycle 1 PK profiles of patients who received IV RO7283420 in
group | are displayed in Figure 4A-C.

Following IV infusion over 4 hours, the serum RO7283420 con-
centrations reached Cmax shortly after the end of infusion. The
cycle 1 PK profiles of IV RO7283420 were overall dose-linear in
the tested dose range of 0.15 to 18 mg with a biphasic disposition,
composed of an initial rapid distribution phase, followed by a
slower elimination phase. The median terminal elimination half-life
after the first dose on cycle 1 day 1 ranged from 29 to 84 hours,
whereas the clearance was highly variable (geometric means
ranging from 69 to 91 mL/h) and independent of the administered
dose or emergence of ADAs (Table 6).

After SC administration of RO7283420, serum exposures were
measurable after 4 hours and peaked after 48 to 168 hours after
the dose (Figure 4D). The peak concentrations were five- to
eightfold lower than after IV administration of the same doses. The
preliminary SC bioavailability was estimated to be ~76%.

A preliminary population PK model was developed for RO7283420
based on all IV PK data. The population and individual PK profiles
were well described by a 2-compartment PK model with linear and
saturable Michaelis-Menten elimination.

The relationship between RO7283420 serum exposure and blast
response in peripheral blood (PB) and BM, defined as a reduction
in blast count, was investigated for group | patients who received IV
RO7283420. There was a trend toward an association between
RO7283420 exposure (ie, cumulative area under the curve from
day 1 to 42) and blast count reduction (both total and percentage)
in the PB. No relationship between RO7283420 exposure and
blast count reduction in the BM was observed (Figure 5).

Immunogenicity

Only a moderate incidence of ADA was observed with treatment-
enhanced or treatment-induced (persistent or transient) ADAs in
serum that occurred in 13 (21.0%) patients in the overall popula-
tion (Table 7), and only 1 case coincided with reduced
RO7283420 exposure. There was no association between any
safety events and positive ADA titers.

Pharmacodynamics and molecular correlates of
response

RO7283420 induced pharmacodynamic changes in PB at all
tested doses >1 mg (supplemental Figure 3A). In line with the
known mechanism of action (MoA)** and safety profile of TCBs,”*
28 an inflammatory cytokine release greater than or equal to twofold
relative to baseline was observed 2 hours after the end of each
infusion in cycle 1 with the largest increase observed after the first
infusion (Figure 6A). The cytokine levels after infusion were asso-
ciated with the reported incidence and severity of CRS events
(supplemental Figure 3B) and was partially mitigated by step-up
dosing (supplemental Figure 3A). The magnitude of soluble
CD25 (IL2SR) and CXCL10 release, surrogates for T-cell activa-
tion, relative to baseline was associated with increasing exposure
levels (cumulative area under the curve) at the end of cycle 1
(Figure 6B), indicating exposure-driven T-cell activation. Peripheral
T-cell redistribution was observed after each dosing administration
during cycle 1 (supplemental Figure 4) in line with the previously
reported MoA of TCBs.”* Furthermore, RO7283420 induced
significant (P < .05) expansion of naive, effector memory, and
activated (4-1BB*, CD28") CD8" and CD4* T cells in PB
(Figure 6C-D) and activated (4-1BB™, PD-1") and proliferating
(Ki67*) CD8™ T cells in BM after 2 treatment cycles (Figure 6E-F);
the latter is indicative of TCB-induced pharmacodynamic effects in
the tumor microenvironment.

To further investigate the molecular correlates of response, the
baseline PB and BM samples were evaluated to identify associa-
tions with the best blast reductions (<—1 log odds ratio of best
blast change measured from baseline [>45% blast reduction];
supplemental Figure 5A, supplemental Methods 6) observed in
each compartment respectively. The immunophenotype of baseline
samples was analyzed using high-throughput spectral flow
cytometry (BM and PB; supplemental Figures 6 and 7) and single-
cell RNA sequencing (scRNA-seq; BM; supplemental Figure 8),
followed by dimensionality reduction and clustering analysis. In BM,
a significant (P < .05) association was identified with BM blast
reduction and a lower frequency of CD4™ T cells composed of
regulatory T cells and central memory cells that co-expressed T-cell
immunoreceptor with immunoglobulin and immunoreceptor tyro-
sine-based inhibition motif domain (TIGIT), CD95, and pro-
grammed cell death protein 1 (PD-1) (Cluster 4) and a higher
frequency of nonexhausted (TIGIT") CD8* naive T cells
(CD45RA*, CD197*, CD57-, CD95", Cluster 8; Figure 7A,C;
supplemental Figure 6F-G). Similarly, scRNA-seq revealed a trend
toward higher naive-like CD8 and lower exhausted CD8 signature
scores at baseline in the BM of patients who achieved a blast
reduction (Figure 7D). In PB, a significant (P < .05) association
was identified between PB blast reduction and a lower frequency
of 8 clusters of CD8" T cells mainly composed of effector memory
(CD45RA™, CD1977) and terminal effector memory T cells
(TEMRA; CD45RA*, CD197") that were potentially exhausted
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On-treatment pharmacodynamics in PB and BM aspirates support the expected MoA of a TCB. (A) Cytokine dynamics with estimated mean change from
baseline across all patients with valid data at a given time point. The error bars indicate the 95% confidence interval, and dashed lines indicate RO7283420 administration.
(B) Scatter plots showing the cumAUC vs log2-transformed change from baseline of soluble CD25 (IL2SR) and CXCL10 plasma levels at the end of cycle 1 (FDR-adjusted
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before the dose administration of the indicated cycle. (D,F) Volcano plots of immunophenotype on-treatment vs baseline changes of absolute cell counts/pL in PB (D) and BM
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(TIGIT*) or primed for apoptosis (CD1277) and/or highly differen-
tiated and potentially senescent (CD57" and CD28; Figure 7B-C;
supplemental Figure 7F-H). Overall, only 3 of 13 patients who
achieved blast reductions in PB also saw similar reductions in BM,
suggesting that the BM's less immunosuppressive microenviron-
with more naive T cells, may be key to a complete
elimination of AML blasts.

Evaluating the reported molecular abnormalities in key AML driver
genes (eg, TP53, NPM1, FLT3) or ELN risk categories at baseline
revealed no association with the observed blast reductions
(supplemental Figure 5B). The frequency of AML blasts in PB and
BM measured by differential counts locally and by flow cytometry at
a central laboratory were highly concordant (supplemental
Figure 5C-D); however, the AML blast count at baseline was not
significantly associated with the observed blast reductions
(supplemental Figure 5E-F). In the absence of a direct measure-
ment of WT1-peptide presented by HLA-A2, neither WT1 RNA
levels in PB (Figure 7E) nor the frequency of WT1* or HLA-A2*
blasts in PB or BM at baseline were associated with the observed
blast reductions (Figure 7F). scRNA-seq analysis of AML cells
(supplemental Figure 8A-B) in baseline and on-treatment BM
samples revealed that WT1* AML cells were reduced in 8 of 10
patients on treatment, whereas the frequency of HLA-A™ AML cells
remained unchanged (Figure 7G). WT1* cells were differentially
distributed in different AML cell subpopulations with leukemia stem
and progenitor cells having the highest frequency of WT1™ cells,
whereas the monocyte-like subpopulation had the lowest abun-
dance (Figure 7H). Upon disease progression, the monocyte-like
cells expanded (>5%) in most patients (Figure 7I), and within the
expanding monocyte-like subpopulation, the WT1" cells that co-
expressed PSMB9 (a component of immunoproteasome machin-
ery) were completely eliminated, whereas the WT1"PSMB9™ and
WT1~ cells remained (Figure 7J), indicating WT1~ outgrowth and
the expression of antigen-presenting machinery as potential
escape mechanisms as previously reported.®*

There is a high unmet need for more effective treatment for R/R
AML.?*%* No bispecific antibody has been approved for AML,
although numerous trials are underway to investigate, for example,
CD33- or CD123-targeting TCBs.*® TCBs that target intracellular
antigens via HLA-peptide complexes offer a unique and novel
approach by expanding therapeutic possibilities beyond cell sur-
face markers. The intracellular antigen being targeted should have
high tumor specificity, minimal expression in healthy tissues, and
robust HLA presentation. Advanced tools to accurately measure
HLA-antigen complex density are also required to select patients
with high antigen expression and to ensure sufficient target
engagement.

RO7283420 is the first TCR-like TCB that engages CD3e and
WT1 to be evaluated in AML.° WT1 was chosen as a target

because of its high expression in AML cells, thereby minimizing off-
target effects, and accessibility through presentation by HLA-
A2.53% Overall, the safety profile of RO7283420 was consistent
with that of other TCBs in R/R AML, including CRS incidence.”*’
Previous trials that investigated bispecific antibodies in R/R AML
reported a high incidence of any grade CRS (50%-96%).%°2 In
this study, any grade CRS occurred in 38 (61.3%) patients, and
grade 3 CRS, which occurred in 6 patients (9.7%), was the most
common DLT, accounting for 5 of the 12 DLTs. Previous research
has demonstrated that step-up dosing can reduce the incidence
and severity of CRS?°; most cases of severe CRS occur following
the first dose of T-cell engaging therapy, and the time to onset is
generally short after drug administration.®” In this study, grade >3
CRS was observed following both the first and later infusions of
RO7283420, and the use of step-up dosing reduced the incidence
of CRS, particularly high-grade CRS. The time to onset of CRS
events was generally soon after infusion.

HLH is a life-threatening clinical condition that is characterized by
sustained immune system activation that leads to systemic severe
hyperinflammation and multi-organ failure if left untreated.®® HLH
has been reported at a high incidence in patients with AML*® and
has been reported previously in patients treated with other T-cell
engaging therapies.*® Diagnosing HLH in patients with AML is
particularly challenging because of overlapping symptoms and
laboratory findings with the underlying AML disease.*’*® More-
over, HLH has been reported in patients with AML, often in the
context of infection®®** and disease progression.*" In this study, 2
patients died after developing HLH, and 1 of these deaths was
considered to be related to RO7283420.

The clearance of RO7283420 was relatively fast for an immuno-
globulin G-based molecule with no relevant accumulation during
weekly IV dosing. Despite pharmacodynamic evidence of T-cell
activation and expansion in both PB and BM, as expected based
on the MoA of TCBs, the overall clinical efficacy remained limited
with CR/CRi rates of 7.1% in patients with hematologic R/R AML
who were treated with IV RO7283420, albeit in line with the CR
rates (0%-129%) reported in recent trials that investigated bispecific
antibodies in R/R AML.%°2"*5 Although there was a trend toward
an association between RO7283420 exposure and blast count
reduction in PB, no relationship between RO7283420 exposure
and blast count reduction in BM was observed at the explored
dose ranges. Potential explanations for this discrepancy in the
exposure-response observed in PB vs BM could be insufficient or
variable exposure levels of RO7283420 in the BM and AML niche
(ie, suggesting a need for higher doses) or the treatment schedule
or reaching the target dose earlier (vs day 15) to control the fast-
growing AML disease in which intense treatment in the first
weeks of therapy may achieve a response.

Our analysis of baseline PB and BM samples indicated that a less
immunosuppressive BM microenvironment and a more naive and
less exhausted CD8 T-cell phenotype were the key features

(continued) (F) shown as effect size vs —log transformed P values (-log[pval]). Effect size is the estimated mean fold change from baseline (D) and Cohen's D

statistic at C3D1 vs baseline (F). Significantly expanded CD4" and CD8" T-cell populations are highlighted (unadjusted P value <.05 indicated by dashed horizontal line; linear

mixed-effects model [D]; paired ¢ test [F]). Cell subtypes are indicated by color coding. cumAUC, cumulative area under the curve; CxDx, Cycle x Day x; CM, central memory;
CXCL10, C-X-C motif chemokine ligand 10; EM, effector memory; EMRA, terminally differentiated effector memory cells re-expressing CD45RA; FC, fold change; FDR, false

discovery rate; IFNG, interferon gamma; INTLK, interleukin; MoA, mechanism of action; NK, natural killer; pre, pre-dose; post, post-dose 2 hours end of infusion; TCB, T-cell

bispecific antibody; TNF, tumor necrosis factor; Treg, regulatory T cell.
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associated with blast reduction, highlighting the role of immune
fitness in achieving response to TCBs as reported recently in R/R
multiple myeloma®® and diffuse large B-cell lymphoma.*” T-cell
exhaustion and senescence are prevalent in AML.*® Enhancing T-
cell function and eliminating immunosuppressive mechanisms with,
for example, regulatory T cell depletors, T-cell costimulators, and
checkpoint or histone deacetylase inhibitors,*®*° should be
considered to promote the efficacy of TCBs. TCBs may also be
more effective in consolidative or maintenance settings, for
example, following venetoclax/azacitidine treatment as shown in a
recent study.>®

The expression of WT1 in this study was heterogeneous with some
AML cell subsets showing low to no WT1 expression, and
measuring the abundance of WT1 peptide presented by HLA-A2
was also challenging. Furthermore, the immunoproteasome
machinery plays a role in the escape mechanisms associated with
immunotherapies that target intracellular antigens, such as WT1.%°
Therefore, targeting extracellular (eg, CD33, CD123, or
CLL-1)%"52 or intracellular (eg, preferentially expressed antigen in
melanoma [PRAME] or mucin-1 [MUC1])°*** antigens with more
constitutive and homogeneous expression on AML blasts and stem
cells should be explored alone or in combination with WT1
peptide—targeted immunotherapies to ensure T-cell redirection to
the AML niche and to minimize immune escape. In addition,
combining TCBs that target intracellular antigens with therapies
that enhance antigen processing and presentation (eg, epigenetic
modulators, immunoproteasome activators, or interferons) may
overcome poor or inconsistent antigen presentation by tumor
cells.?>°7

In conclusion, RO7283420 is the first TCR-like TCB that was
evaluated in AML to our knowledge. We observed pharmacody-
namic evidence of T-cell activation and expansion, however, at the
explored doses, no clear drug exposure-response relationship and

limited clinical efficacy were observed. The safety profile was
shown to be consistent with other TCBs in R/R AML. Based on the
totality of data, the study was discontinued.
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significant CD4* cluster 4 (CD4_C4) and CD8™ cluster 1 (CD8_C1) are shown (as % of parent) on logit-scaled axes; the mean is indicated by the line. Cluster composition based
on manually gated immune cell subsets is shown within the plot as a colored stacked bar chart. (B) PB blast reduction—associated immunophenotype clusters identified in PB
after UMAP dimensionality reduction and FlowSOM clustering of high-dimensional cellular immunophenotyping data at baseline (P value <.05; t test; n = 43). Cluster frequencies
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median (n = 30). Samples with WT1 below the level of quantification (BLQ) are shown in red. The dashed line indicates the value above which WT1 is considered to be
overexpressed in normal PB (NCN = 50).%° (F) Intracellular WT1 and cell surface HLA-A2 protein expression measured by flow cytometry in PB (left, n = 40) and BM (right, n =
27). Levels are shown as frequency (%) of blasts in PB or BM; the mean is indicated by the line and P values were determined after FDR adjustment (t test on logit-transformed
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