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Abstract

Background MEDI7247 is a first-in-class antibody-drug conjugate (ADC) consisting of an anti-sodium-dependent alanine-
serine-cysteine transporter 2 antibody-conjugated to a pyrrolobenzodiazepine dimer.

Objective This first-in-human phase 1 trial evaluated MEDI7247 in patients with hematological malignancies.

Patients and methods Adults with acute myeloid leukemia (AML), multiple myeloma (MM), or diffuse large B-cell lym-
phoma (DLBCL) relapsed or refractory (R/R) to standard therapies, or for whom no standard therapy exists, were eligible.
Primary endpoints were safety and determination of the maximum tolerated dose (MTD). Secondary endpoints included
assessments of antitumor activity, pharmacokinetics (PK), and immunogenicity.

Results As of 26 March 2020, 67 patients were treated (AML: n = 27; MM: n = 18; DLBCL: n = 22). The most common
MEDI7247-related adverse events (AEs) were thrombocytopenia (41.8%), neutropenia (35.8%), and anemia (28.4%). The
most common treatment-related grade 3/4 AEs were thrombocytopenia (38.8%), neutropenia (34.3%), and anemia (22.4%).
Anticancer activity (number of responders/total patients evaluated) was observed in 11/67 (16.4%) patients. No correla-
tion was observed between ASCT?2 expression and clinical response. Between-patient variability of systemic exposure of
MEDI7247 ADC and total antibody were high (AUC;,; geometric CV%: 62.3-134.2, and 74.8-126.1, respectively). SG3199
(PBD dimer) plasma concentrations were below the limit of quantification for all patients after Study Day 8. Anti-drug
antibody (ADA) prevalence was 7.7%, ADA incidence was 1.9%, and persistent-positive ADA was 5.8%.

Conclusions Thrombocytopenia and neutropenia limited repeat dosing. Although limited clinical activity was detected, the
dose-escalation phase was stopped early without establishing an MTD.

The study was registered with ClinicalTrials.gov (NCT03106428).

1 Introduction cancer, pancreatic cancer, and breast cancer, and is asso-
ciated with poor prognoses [3—8]. ASCT?2 is also overex-

The sodium-dependent alanine-serine-cysteine transporter 2~ Pressed in many hematologic malignancies, including acute

(ASCT?2, also known as SLC1A5) is a member of the solute myeloid leukemia (AML), multiple myeloma (MM), and
carrier 1A (SLC1A) family, and it preferentially transports diffuse large B-cell lymphoma (DLBCL) [9, 10]. Rates of
the amino acid glutamine across the plasma membrane [1]. ~ /ASCT2-positive tumors range from 95 to 100% in AML,
Glutamine is considered “conditionally essential” in cells MM, and DLBCL [9, 10]; and 45-95% in other cancer types
with a high proliferative rate (e.g., immune cells, stem cells, [3-5, 8]. Therefore, ASCT2 represents a potentially attrac-
and tumor cells) [1, 2]. ASCT2-overexpression has been tive, novel pharmacological target for anticancer therapy [1],
reported in a range of solid malignancies, including squa- particularly in patients with hematologic malignancies for
mous cell carcinoma of the head and neck, squamous cell ~ Whom chemotherapy remains the standard of care but pro-

carcinoma of the lung, non-small cell lung cancer, prostate ~ vides limited disease control [11, 12].
Although several ASCT?2 inhibitors have been synthesized

and characterized, they have low potency (affinities in the
low micromolar range) and do not effectively inhibit ASCT2
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An unmet medical need exists for effective and tolerable
therapies for the treatment of patients with relapsed and
refractory hematologic malignancies, for whom survival
outcomes are poor.

This phase 1, first-in-human trial studied the safety,
maximum tolerated dose, antitumor activity, phar-
macokinetics, and immunogenicity of a first-in-class,
selective antibody-drug conjugate that is in development
for patients with relapsed and refractory hematologic
malignancies.

Targeting the sodium-dependent alanine-serine-cysteine
transporter 2, which is often overexpressed in hema-
tologic malignancies, may provide clinical benefit to
patients who have relapsed or are refractory to standard
treatments, or for whom there are no other treatments
available.

glutamine transport in vivo [13]. Furthermore, the atomic-
resolution structure of the transporter in the outward-facing
conformation has not been experimentally determined, which
presents a challenge for the development of effective ASCT2
small molecule inhibitors [13].

MEDI7247 is a first-in-class antibody-drug conjugate
(ADC) comprising an anti-ASCT2 antibody site-specifi-
cally conjugated to the pyrrolobenzodiazepine (PBD) dimer
SG3199, via a protease-cleavable linker, with a drug-to-anti-
body ratio (DAR) of close to two [10]. PBDs are a class of
highly potent DNA cross-linking agents that bind to the minor
groove of DNA and cross-link specific DNA sites, blocking
cell division [14]. Hematologic cell lines are more sensitive to
the PBD dimer SG3199, compared with solid tumor cell lines
[15]. The short half-life of the free PBD warhead may restrict
the bystander effect, limiting the potential for off-target toxicity
caused by systemic accumulation of free drug [15]. However,
due to their potency, target expression must be minimal in
normal tissue exposed to PBD-bound ADC complexes.

Previously approved ADCs mainly target lineage-specific
cell surface markers (e.g., CD70, CD33, CD30, transmem-
brane receptor tyrosine kinases, human epidermal growth
factor receptor 2, and epidermal growth factor receptor) [16].
MEDI7247 demonstrates specificity for ASCT2 expressed on
the cell surface and does not exhibit affinity for other mem-
bers of the SLC1 transporter family, including ASCT1 [10].
Once bound, MEDI7247 is internalized and trafficked to the
lysosomes, where the PBD warhead releases, and triggers
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cell death [10]. ASCT2 function is not compromised by
MEDI7247; rather, the ADC enables targeted delivery of the
PBD warhead to cancer cells via the glutamine transporter.
Preclinical in vitro cytotoxicity studies demonstrated that the
free ASCT2 antibody did not inhibit cell proliferation or sig-
nificantly reduce glutamine transport (manuscript in progress).

Preclinical studies showed that MEDI7247 exerts potent
antitumor activity [9]. Moreover, MEDI7247 demonstrated
antitumor efficacy across all tumor types tested, with varying
levels of ASCT2 expression (AML, MM, acute lymphoblas-
tic leukemia, and Burkitt lymphoma) [9]. In vivo efficacy
studies using mouse models of hematologic malignancies
demonstrated a significant, dose-dependent survival ben-
efit in MEDI7247-treated animals relative to untreated
controls [9]. This first-in-human, multicenter, open-label,
phase 1 study evaluated the safety and efficacy of single-
agent MEDI7247 in adult patients with relapsed/refractory
(R/R) hematologic malignancies AML, MM, and DLBCL.

2 Methods
2.1 Patient Eligibility

This open-label, multicenter, phase 1 study of MEDI7247
was conducted at 14 centers globally, from 29 March 2017
to 3 January 2020. Eligible patients were aged > 18 years
with a clinical history of AML, MM, or DLBCL and who
had disease that relapsed after, or was refractory to, standard
therapy, with no salvage regimen; had an Eastern Coopera-
tive Oncology Group (ECOG) performance status of 0-1;
hepatic alanine aminotransferase (ALT) and aspartate ami-
notransferase (AST) < 3 X upper limit of normal (ULN), and
serum total bilirubin levels < 1.5 X ULN, unless consistent
with Gilbert’s syndrome (wherein the ratio between the total
and direct bilirubin was > 5) and for which total bilirubin
levels < 2.5 x ULN was allowed; international normalized
ratio (INR) < 1.5 x ULN; and creatinine clearance > 40 mL/
min (per 24-h urine or calculated by the Cockroft and Gault
equation). Additional information regarding blood counts
by disease as well as histological- and hematologic-specific
inclusion criteria are included in the Online Supplementary
Material (OSM). Key exclusion criteria are also presented
in the OSM.

All patients provided written informed consent, and the
study was conducted in accordance with the principles of the
Declaration of Helsinki and the International Conference on
Harmonisation/Good Clinical Practice. The study protocol
was approved by an institutional review board or independ-
ent ethics committee at each study site and is included in
the OSM. This study was registered with clinicaltrials.gov,
NCT03106428.
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2.2 Study Design and Assessments

The study consisted of a dose-escalation phase and a planned
dose-expansion phase; the latter was not initiated due to the
hematologic toxicity observed during dose escalation (OSM
Fig. 1). In the dose-escalation phase, patients with R/R
AML, MM, or DLBCL received MEDI7247 intravenously
(IV) once every 3 weeks (Q3W). A protocol amendment was
introduced following review of the Q3W data, and patients
were enrolled consecutively to receive a fractionated dos-
ing schedule in parallel (three doses per cycle, with either
21- or 28-day cycles). Patients could receive MEDI7247 for
a maximum of 2 years. The starting dose for MEDI7247
was 0.016 mg/kg Q3W; and the fractionated dosing sched-
ule used a starting dose of 0.03 mg/kg/day for AML and
DLBCL and a starting dose of 0.01 mg/kg/day for MM, with
doses given on days 1, 2, and 3 of a 21-day cycle (Q3W), or
days 1, 8, and 15 of a 28-day cycle (Q4W). Dose escalation
or de-escalation was determined using a modified toxicity
probability interval algorithm, with a target dose-limiting
toxicity (DLT) rate of 30% and equivalence interval of (25%,
35%) [17]. A dose level was considered unsafe—with no
additional patients enrolled at that dose level—if it had an
estimated 95% or more probability of exceeding the target
DLT rate of 30% with at least three patients treated at that
dose level. DLTs were evaluated at different timepoints,
depending on the disease cohort and dosing schedule.

In patients with AML, the DLT evaluation period was up
to 42 days. In patients with MM or DLBCL, the DLT evalu-
ation period was up to 21 or 28 days, depending on cycle
length. Additional information regarding DLT definitions is
summarized in the OSM.

Safety was assessed by the occurrence of adverse events
(AEs), serious AEs (SAEs), and DLTs. AEs were graded
according to the National Cancer Institute Common Termi-
nology Criteria for Adverse Events (NCI CTCAE, v4.03)
and are described by system organ class and preferred term
using the Medical Dictionary for Regulatory Activities
(MedDRA, v22.1). Best overall response (BOR) was based
on all post-baseline disease assessments that occurred prior
to the initiation of subsequent anticancer treatment. Clas-
sification of disease response differed by disease cohort.
For AML, classification and treatment was based on the
revised European LeukemiaNet (ELN) recommendations
for diagnosis and management of AML in adults [18]; for
MM, classification was based on the International Myeloma
Working Group consensus criteria [19]; for DLBCL, clas-
sification was based upon the Lugano Response Criteria for
Non-Hodgkin’s lymphoma [20]. For MM and DLBCL, the
objective response rate (ORR) was defined as the proportion
of patients with a BOR of complete response (CR) or partial
response (PR). For AML, ORR was defined as the propor-
tion of patients with a BOR of CR, CR with incomplete

hematological recovery (CRi), morphologic leukemia-free
state (MLES), and PR.

ASCT?2 expression levels were analyzed retrospectively
via an ASCT?2 immunohistochemistry (IHC) assay in archi-
val bone marrow aspirates, depending upon availability. The
IHC staining protocol was developed using an ASCT2 mon-
oclonal antibody (mAb, Cell Signaling Technology, Inc.,
Danvers, MA, USA). Baseline ASCT?2 expression was not an
inclusion criterion for this trial. H-scores were determined
by pathologist evaluation of stained slides, each containing
a minimum of 100 cells. The percentage of tumor cells with
membrane staining at various intensity levels was estimated.
Membrane staining intensity (0, 1+, 2+, or 3+) was deter-
mined for each cell in a fixed field. H-scores (ranging from
0 to 300) were obtained by using the formula: [1 X (% cells
14+) + 2 X (% cells 2+) + 3 X (% cells 3+)].

To explore genetic correlates of response to MEDI7247
in patients with AML, genomic DNA profiles were gener-
ated from bone marrow aspirates collected at screening.
Genomic DNA was extracted (sample preparation summa-
rized in OSM) and amplicon-based targeted next-generation
sequencing (NGS) was performed using an AML-focused
panel of 54 target genes (Focus:Myeloid™ NGS Panel; Can-
cer Genetics, Inc., Rutherford, NJ) (OSM Table 1). Data
meeting quality standards and minimum coverage require-
ments were analyzed (> 90% of amplicons with minimum
coverage of 500x). In addition, an independent fragment
analysis assay was performed to detect FMS-like tyrosine
kinase 3-internal tandem duplication (FLT3-ITD) (Cancer
Genetics, Inc., Rutherford, NJ, USA).

2.3 Outcomes

The primary endpoint was safety and determination of the
maximum tolerated dose (MTD). Secondary endpoints
included antitumor activity, including BOR and ORR, phar-
macokinetics, and immunogenicity. Exploratory endpoints
included the relationship between baseline ASCT?2 protein
levels and clinical outcome.

2.4 Pharmacokinetics

Non-compartmentalized analysis of plasma PK data was
collected during cycle 1 of MEDI7247 administration at a
dose of 0.016-0.18 mg/kg/day X3 Q4W, and 0.03 mg/kg/
day X3 Q3W. On Day 1, plasma samples were collected
predose (within 30 min prior to the start of infusion), and
immediately post end of infusion (£ 10 min), 2 h (+ 10 min),
and 6 h (+ 15 min) post end of infusion; on Day 2, predose
(within 30 min prior to the start of infusion) and at the end
of infusion (+ 10 min); on Day 3, predose (within 30 min
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prior to the start of infusion), at end of infusion (+ 10 min),
6 h (+ 10 min), and 24 h (+ 10 min) post infusion; and two
additional plasma samples were collected on Days 8 and
15 (+ 1 day), respectively. Samples were analyzed using a
validated immunoassay to determine MEDI7247 ADC and
total antibody concentrations. Free warhead (SG3199) con-
centrations were measured using a validated liquid-chroma-
tography-couple mass spectrometry method. Individual PK
parameters for MEDI7247 ADC and total antibody after the
first dose of MEDI7247 included area under the curve from
time zero to infinity (AUC, (), area under the concentration-
time curve from the start of dosing to the time of the last
quantifiable concentration (AUC,,), maximum concentra-
tion (Cy,,,), time to maximum concentration (7},,,), termi-
nal half-life (T ,,), systemic clearance (CL), and volume of
distribution (V).

2.5 Immunogenicity

Blood samples were collected predose within 30 min prior
to the start of the first infusion on Days 1, 22, 43 (£ 3 days),
and then Q3W through Day 127, followed by Q12W, starting
on Day 211 for anti-MEDI7247 antibody determination, and
were analyzed using a validated immunoassay.

2.6 Statistical Analysis

The safety and efficacy analyses were based on the as-
treated population for each cohort, defined as all patients
who received any dose of MEDI7247. Upon completion of
the dose-escalation phase, the study planned to determine
the MTD via isotonic regression analysis [17] applied to the
DLT rates observed during the dose-escalation phase. The
MTD was based on the DLT-evaluable population, defined as
all patients who were enrolled in the dose-escalation phase,
received MEDI7247, and completed the safety follow-up
through the DLT evaluation period, or who experienced any
DLT during the DLT evaluation period. Categorical data
are summarized by the number and percentage of patients
in each category and continuous variables by descriptive
statistics. ORR and the 95% confidence interval (CI) were
estimated using the exact probability method. Individual
MEDI7247, total antibody, and SG3199, concentrations
were tabulated by dose cohort along with descriptive statis-
tics. Non-compartmental PK data analysis was performed
from each dose cohort with scheduled PK sample collection.
Relevant descriptive statistics of non-compartmentalized PK
parameters were provided, including AUC, C_,,,, Tp. and
T, For each disease type, the immunogenic potential of
MEDI7247 was assessed by summarizing the number and
percentage of patients who developed detectable ADAs. SAS
version 9.4 (SAS Institute Inc., Cary, NC, USA) was used
for statistical analyses.
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2.7 Role of the Funding Source

The study sponsor had a role in the study design, data collec-
tion, analysis, and interpretation. All authors had full access
to the data, reviewed the manuscript, and agreed to submit
for publication.

3 Results

3.1 Patient Demographics and Clinical
Characteristics

As of 26 March 2020, a total of 67 patients were treated
(AML, n = 27; MM, n = 18; DLBCL, n = 22) (Fig. 1).
Of these patients, 54 were included in the DLT-evaluable
population. Within the AML cohort, 25 patients received
MEDI7247 Q3W and two patients received fractionated dos-
ing. Within the MM cohort, 13 patients received MEDI7247
Q3W, and five patients received fractionated dosing. Within
the DLBCL group, 18 patients received MEDI7247 Q3W,
and four patients received fractionated dosing. Patient demo-
graphics and baseline disease characteristics are presented in
Table 1. Forty-four (65.7%) patients received at least three
prior treatment regimens. Disease-specific baseline charac-
teristics are presented in OSM Table 2.

Screened
(N = 85)
Screen Failures (n = 18)

+ Did not meet inclusion/exclusion
criteria (n = 11)

» Withdrawal of consent (n = 3)

» Other (n =4)

Enrolled (n = 67)
AML (n = 27)
MM (n = 18)

DLBCL (n = 22)

Treated with MEDI7247
(n=67)

As-treated population (n = 67)
Response-evaluable population (n = 60)
DLT-evaluable population (n = 57)
PK-evaluable population (n = 56)
ADA-evaluable population (n = 52)

Fig.1 Patient flow diagram. ADA anti-drug antibody, AML acute
myeloid leukemia, DLBCL diffuse large B-cell lymphoma, DLT dose-
limiting toxicity, MM multiple myeloma, PK pharmacokinetic. See
Online Supplementary Material Table 3 for patient disposition
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Table 1 Patient demographics and baseline characteristics, as-treated population

Parameter AML (n =27) MM (n = 18) DLBCL (n = 22) Total (N = 67)
Age, years, median (min, max) 68.0 (37,79) 62.5(51,75) 69.0 (43, 88) 68.0 (37, 88)
Sex

Female 8(29.6) 4(22.2) 5(22.7) 17 (25.4)

Male 19 (70.4) 14 (77.8) 17 (77.3) 50 (74.6)
ECOG PS

0 6(22.2) 6(33.3) 7(31.8) 19 (28.4)

1 21(77.8) 11 (61.1) 14 (63.6) 46 (68.7)

2 0 1(5.6) 1(4.5) 2 (3.0
Race?

n 25 15 19 59

Asian 1 (4.0 0 8 (42.1) 9 (15.3)

African American 14.0) 1(6.7) 0 2(.4)

White 21 (84.0) 13 (86.7) 10 (52.6) 44 (74.6)

Other 2 (8.0) 1(6.7) 1(5.3) 4(6.8)
Ethnicity

n 24 14 19 57

Not Hispanic or Latino 24 (100) 14 (100) 19 (100) 57 (100)
Line of therapy for recurrent disease

First line 8 (29.6) 0 29.1) 10 (14.9)

Second line 9(33.3) 2(11.1) 2(9.1) 13 (19.4)

Third line or greater 10 (37.0) 16 (88.9) 18 (81. 8) 44 (65.7)
Prior stem cell/bone marrow transplant type

Autologous 0/3 12/13 (92.3) 3/3 (100) 15/19 (78.9)

Allogeneic 3/3 (100) 2/13 (15.4) 0/3 5/19 (26.3)

Data are presented as n (%) unless otherwise specified

AML acute myeloid leukemia, DLBCL diftuse large B-cell lymphoma, ECOG PS Eastern Cooperative Oncology Group performance status, max

maximum, min minimum, MM multiple myeloma

*Each race category counts subjects who selected only that category

3.2 Dose-Limiting Toxicities and Maximum
Tolerated Dose

Seven of 54 (13.0%) DLT-evaluable patients experienced a
total of nine MEDI7247-related DLTs. DLTs were neutrope-
nia (n = 2; 0.01 mg/kg/day X 3 and 0.12 mg/kg), thrombocy-
topenia (n = 6; 0.09 mg/kg: n =1, 0.12 mg/kg: n = 5), and
prostatitis (n = 1; 0.09 mg/kg). Four DLTs occurred in the
MM cohort, and five DLTs occurred in the DLBCL cohort.
Across disease cohorts, the maximum dose of MEDI7247
administered was 0.18 mg/kg (AML). An MTD was not
determined because the dose escalation was stopped early.

3.3 Safety

The median duration of exposure to MEDI7247 was 2.0
cycles (range 1.0-4.0) for AML; 2.0 cycles (range 1.0-18.0)
for MM; and 2.0 cycles (range 1.0-6.0) for DLBCL. Treat-
ment discontinuations are summarized in OSM Table 3 and
a summary of AEs is in Table 2. Overall, a total of 29 of

67 patients had dose omissions (median: 1.0; range: 1.0-
3.0), 23 (34.3%) of whom had dose omissions due to an
AE (Table 2). The most common treatment-emergent AEs
(TEAEs) were thrombocytopenia (52.2%), anemia (47.8%),
neutropenia (41.8%), fatigue (31.3%), and nausea (22.4%)
(OSM Table 4). The most common MEDI7247-related
AEs—occurring in > 10% of patients—were thrombocyto-
penia (41.8%), neutropenia (35.8%), anemia (28.4%), fatigue
(14.9%), nausea (13.4%), and febrile neutropenia (10.4%).
In patients who experienced blood and lymphatic system
AEs, there was one patient with DLBCL that later developed
myelodysplastic syndrome.

Of the 67 patients in the as-treated population, 16 patients
(23.9%) discontinued treatment due to treatment-related
AEs (thrombocytopenia, n = 10; neutropenia; febrile neu-
tropenia; pancytopenia; liver function test elevation; plate-
let count decreased; blister; rash; rash papular; n = 1, each
respectively). MEDI7247-related AEs of grade 3/4 severity
occurred in 43 of 67 (64.2%) patients (AML, n = 13; MM,
n = 14; DLBCL, n = 16). The most commonly reported
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Table2 Summary of adverse events (AEs), as-treated population

Patients with n (%) AML (n =27) MM (n = 18) DLBCL (n = 22) Total (N = 67)
Atleast one AE 26 (96.3) 18 (100.0) 22 (100.0) 66 (98.5)
At least one treatment-related AE 17 (63.0) 17 (94.4) 18 (81.8) 52 (77.6)
At least one grade 3-4 AE 23 (85.2) 15 (83.3) 19 (86.4) 57 (85.1)
At least one grade 3-4 treatment-related AE 13 (48.1) 14 (77.8) 16 (72.7) 43 (64.2)
At least one serious AE 18 (66.7) 6(33.3) 10 (45.5) 34 (50.7)
Treatment-related death 1(3.7) 0 0 1(1.5)
At least one AE leading to discontinuation 6(22.2) 9 (50.0) 8 (36.4) 23 (34.3)
At least one treatment-related AE leading to discontinuation 3(11.1) 7 (38.9) 6(27.3) 16 (23.9)
At least one AE leading to dose interruption 0 1(5.6) 0 1(1.5)
At least one treatment-related AE leading to dose interruption 0 1(5.6) 0 1(1.5)
At least one AE leading to dose delay 8 (29.6) 8 (44.4) 10 (45.5) 26 (38.8)
At least one treatment-related AE leading to dose delay 5(18.5) 8 (44.4) 9 (40.9) 22 (32.8)
At least one AE leading to dose omission 4(14.8) 9 (50.0) 10 (45.5) 23 (34.3)
At least one treatment-related AE leading to dose omission 3(11.1) 9 (50.0) 10 (45.5) 22 (32.8)

AML acute myeloid leukemia, DLBCL diffuse large B-cell lymphoma, MM multiple myeloma

MEDI7247-related grade 3/4 TEAEs were thrombocyto-
penia (38.8%), neutropenia (34.3%), anemia (22.4%), and
febrile neutropenia (10.4%) (Table 3). SAEs were reported in
34 of 67 (50.7%) patients and included febrile neutropenia (n
= 8) and thrombocytopenia (n = 2) (OSM Table 5). During
the treatment phase, no patients with febrile neutropenia or
thrombocytopenia received hematopoietic growth factors or
thrombopoietin receptor agonists and erythropoiesis-stimu-
lating agents, respectively. Pleural effusion occurred in two
patients in the AML cohort and malignant pleural effusion
occurred in one patient in the MM cohort. There was one
MEDI7247-related death that occurred outside of the DLT
period in a patient with R/R AML who developed hepato-
biliary disease (suspected veno-occlusive disease (VOD))
following two doses of 0.18 mg/kg MEDI7247. The patient
had been previously treated with two induction cycles of
liposomal daunorubicin and cytarabine. None of the remain-
ing deaths of patients with AML were noted as related to
study drug.

3.4 Efficacy

Median duration of follow-up was 22.8 months for patients
with AML, 15.0 months for patients with MM, and 17.0
months for patients with DLBCL. The ORR was 22.2% in
the AML cohort; 11.1% in the MM cohort; and 13.6% for
the DLBCL cohorts (OSM Tables 6, 7, and 8).

Overall, two patients with MM achieved a PR (DOR of
419 days and time to response (TTR) of 185 days with 0.09
mg/kg; DOR of 1 day and TTR of 24 days with 0.12 mg/kg),
in addition to one patient with DLBCL (DOR of 64 days and
TTR of 58 days with 0.09 mg/kg). Two patients achieved
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CRs (both with germinal center B-cell-like DLBCL). One
patient with DLBCL achieved a CR following CAR T ther-
apy and one patient with DLBCL achieved CR following
stem cell transplantation (DOR of 78 days and TTR of 58
days with 0.03 mg/kg/day X 3; DOR of 26 days and TTR of
68 days with 0.12 mg/kg). In the AML cohort, one patient
had a CRi (DOR of nine days and TTR of 15 days with 0.18
mg/kg) and five patients achieved a MLFS, with DOR rang-
ing from 8 to 88 days. The anticancer activity of MEDI7247
across all cohorts (defined as the number of responders/total
patients evaluated) was 16.4% (11/67). Treatment response
by cohort is summarized in Fig. 2.

3.5 Translational Endpoints

ASCT?2 expression in bone marrow was relatively high in
patients with AML or MM, with ITHC H-scores > 100 in
12/12 patients (AML, n = 10; MM, n = 2). In patients with
DLBCL (n = 12), IHC H-scores ranged from 2 to 300, with
50% (6/12) patients > 100 (OSM Fig. 2). There was no cor-
relation observed between ASCT2 expression and clinical
response (OSM Fig. 2). Mutation profiles were retrospec-
tively obtained for a subset of AML patients (n = 15) where
sufficient pretreatment bone marrow aspirates were available
after prospective clinical and IHC assessments.

A total of 44 unique somatic variants (20 genes)
were identified in 13/15 patients with evaluable NGS
data (OSM Table 9). An average of 3.5 mutations were
detected in each patient (OSM Fig. 3). Of the 15 patients,
10 (66.6%) carried at least one mutation in one of three
genes (TP53, ASXLI, or RUNXI), associated with poor
clinical outcomes for patients with AML (OSM Fig. 3)
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Table 3 MEDI7247-related adverse events of severity grade 3/4 by system organ class and preferred term in > 5% of patients in any group, as-

treated population

System organ class and preferred term® AML (n = 27)

MM (n = 18)

DLBCL (n =22) Total (N = 67)

All grades Grades 3/4* All grades Grades 3/4* All grades Grades 3/4* All grades Grades 3/4°

Blood and lymphatic system disorders

Anemia 3(1L.1) 3(1L.1) 6(33.3) 5(27.8) 10 (45.5) 7(31.8) 19 (284) 15(22.4)

Febrile neutropenia 3(11.1) 3(11.1) 2(11.1) 2(11.1) 29.1) 2(9.1) 7(10.4) 7(10.4)

Leukopenia 1(3.7) 1(3.7) 1(5.6) 1(5.6) 0 0 2(3.0) 2(3.0)

Neutropenia 2(7.4) 2(7.4) 11(61.1) 11 (61.1) 11 (50.0) 10 (45.5) 24 (35.8) 23(34.3)

Thrombocytopenia 5(18.5) 5(18.5) 11(61.1) 9(50.0) 12 (54.5) 12 (54.5) 28 (41.8) 26 (38.8)
Investigations

Electrocardiogram QT prolonged 0 0 0 0 2(9.1) 1(4.5) 2(3.0) 1(1.5)

GGT increased 0 0 1(5.6) 0 14.5) 14.5) 2 (3.0) 1(1.5)

Lipase increased 0 0 0 0 14.5) 14.5) 1(1.5) 1(1.5)

Neutrophil count decreased 0 0 1(5.6) 1(5.6) 3(13.6) 3(13.6) 4 (6.0) 4 (6.0)

Platelet count decreased 0 0 0 0 209.1) 1 (4.5) 2 (3.0 1(1.5)

White blood cell count decreased 0 0 0 0 209.1) 209.1) 2(3.0) 2(3.0)
Reproductive system and breast

disorders

Prostatitis 0 0 1(5.6) 1(5.6) 0 0 1(1.5) 1(1.5)
Respiratory, thoracic, and

mediastinal disorders

Dyspnea 1(3.7) 0 2(11.1) 1(5.6) 0 0 3(4.5) 1(1.5)
Skin and subcutaneous tissue

disorders

Blister 0 0 1(5.6) 1(5.6) 1(4.5) 0 2 (3.0) 1(1.5)

Rash 0 0 3(16.7) 1(5.6) 1(4.5) 0 4 (6.0) 1(1.5)

Rash maculo-papular 1(3.7) 0 2(11.1) 0 1(4.5) 1(4.5) 4 (6.0) 1(1.5)

Rash popular 0 0 1(5.6) 1(5.6) 0 0 1(1.5) 1(1.5)

Data are presented as n (%)

AML acute myeloid leukemia, DLBCL diffuse large B-cell lymphoma, GGT gamma-glutamyltransferase, MedDRA Medical Dictionary for Regu-

latory Activities, MM multiple myeloma

2Grade 3—4 events include grade 3 (Severe) and grade 4 (Life Threatening)

®Patients are counted once for each System Organ Class and Preferred Term (MedDRA v22.1) regardless of the number of events

[21]. TP53 and RUNXI mutations were not detected in
either of the two responders, but they were detected in
8/12 (66.7%) of non-responders (OSM Fig. 3). Mutations
that typically occur in early leukemogenesis and persist
through remission and relapse (ASXLI, RUNXI, SRSF2,
TET2, IDHI, and IDH?2) were detected in 10/15 (66.7%)
patients [22].

3.6 Pharmacokinetics

Summary PK parameters of MEDI7247 ADC and total anti-
body are presented in OSM Table 10. Following a single
dose of MEDI7247 in cycle 1, MEDI7247 ADC and total
antibody concentrations rapidly declined with a geometric
mean 7T, ranging from 0.56 to 0.70 days and 0.56 to 0.68
days, respectively. Individual T, values ranged from 0.33

to 1.97 days across doses of 0.03—-0.18 mg/kg for MEDI7247
ADC, and from 0.31 to 2.11 days across all doses for total
antibody. For patients whose apparent terminal elimination
phase was well characterized, CL and Vss for MEDI7247
ADC and total antibody were similar across doses of
MEDI7247 from 0.03 to 0.18 mg/kg. Between-patient vari-
ability of systemic exposures to MEDI7247 ADC and total
antibody were high, with a C_,, geometric CV% of 40.9%
to 156.7%, and 52.4% to 135.9%, respectively; an AUC,,
geometric CV% ranging from 66.0% to 175.9%, and 71.7%
to 352.5%, respectively; and an AUC;; geometric CV% from
62.3% to 134.2%, and 74.8% to 126.1%, respectively (OSM
Table 10).

Plasma concentrations of SG3199 in cycle 1 were below
the 20 pg/mL limit of quantification for all patients after
Study Day 8. For doses with quantifiable concentrations of
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Fig.2 MEDI7247 treatment response for patients with AML (A), B-cell lymphoma, MM multiple myeloma, MLFS morphologic leuke-
MM (B), and DLBCL (C). For AML, PD includes PD and TF. AML mia-free state, MR minimal response, PD progressive disease, SD sta-
acute myeloid leukemia, CR complete remission, CRi complete ble disease, TF treatment failure

response with incomplete hematologic recovery, DLBCL diffuse large
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SG3199 for > 50% of patients in the dose cohort (ie, 0.09 to
0.18 mg/kg Q3W), the maximum SG3199 concentration was
observed at 2 h postdose on Day 1, and the geometric mean
was 15.98, 20.28, and 39.10 pg/mL, for the 0.09, 0.12, and
0.18 mg/kg doses, respectively.

3.7 Immunogenicity

A summary of ADA responses to MEDI7247 are presented
in OSM Table 11. The ADA prevalence to MEDI7247 (ie,
the proportion of patients who were evaluable for ADA
and were positive for MEDI7247 ADA at any point) was
7.7% (4/52 patients). ADA incidence (ie, the proportion of
patients who were evaluable for ADA and were treatment-
emergent ADA positive) was 1.9% (1/52 patients). Persistent
positive ADA was 5.8% (3/52 patients), one of whom had
dose omissions due to treatment-related AEs.

4 Discussion

This phase 1 dose-escalation study evaluated the safety and
efficacy of MEDI7247, a novel ADC targeting ASCT2 with
the potential to treat a wide variety of hematological malig-
nancies. In the present study, MEDI7247 treatment led to
treatment-related AEs in 52 of 67 (77.6%) patients; cytope-
nias and anemias were among the most commonly reported
DLTs reported in 7 of 54 (13.0%) patients, and there was
one treatment-related death in a patient with AML that was
clinically consistent with VOD. Notably, VOD has been
reported in patients with acute leukemias (e.g., acute lym-
phocytic leukemia and AML) who were treated with ADCs
of varying targets and warheads [23-25]. The development
of cytopenias (i.e., thrombocytopenia and neutropenia)
limited repeat dosing in patients. Consequently, the dose-
escalation phase was stopped early without establishing an
MTD for MEDI7247.

The potency of the PBD warhead may have contributed
to the bone marrow toxicity observed in this study. It is
unclear whether a less toxic warhead could lead to less mar-
row suppression, while still providing antitumor efficacy. It
is unlikely that aggressive myeloid or megakaryocyte growth
factor support could have mitigated the cumulative marrow
toxicity of MEDI7247 in this study.

Most of the AEs observed in this study were similar to
those reported in other published studies of PBD-containing
agents, either alone (e.g., SJG-136) or as warheads in ADCs
(e.g., rovalpituzumab tesirine) [26-28]. Hepatobiliary tox-
icity has been associated with ADCs for leukemia, regard-
less of the target or warhead [29, 30]. Thrombocytopenia
is also commonly associated with ADC therapies [26, 31];
however, the underlying mechanism remains unknown.
One hypothesis is that a bystander effect may occur via cell

death-mediated cytokine release or through the uptake of
apoptotic vesicles by healthy, untreated cells [32, 33]. The
PBD warhead released after lysosomal degradation binds
DNA and triggers apoptosis. Apoptotic bodies may then
be phagocytosed by adjacent cells, transferring the toxic
PBD to those cells and potentially contributing to observed
cytopenias. In AML, MM, and some lymphomas, the bone
marrow is heavily infiltrated by tumor cells expressing high
levels of the ASCT? transporter [10], facilitating the transfer
of apoptotic bodies to the remaining normal marrow cells
within their vicinity.

Clinical activity for MEDI7247 was observed with ORRs
ranging from 11.1 to 22.2% across the three cohorts and
in heavily pretreated patients at multiple dose levels. It is
notable that responses were observed across dose levels,
even with lower doses. Two patients with germinal center
B-cell-like DLBCL had a CR, one patient with AML had
a CRi, and five patients achieved an MLFS. One patient
with DLBCL achieved a CR after relapse from prior CAR
T therapy, and one patient with DLBCL achieved CR after
relapse from prior stem cell transplantation, suggesting some
clinical activity in these patient groups. Two patients with
MM achieved a PR, in addition to one patient with DLBCL.
Overall, the safety and efficacy results of this study should
be interpreted with caution as they are based on a small sam-
ple size, multiple diseases, and multiple dose levels.

In a subset of patients for whom pre-treatment bone mar-
row aspirates were available, there was no observed cor-
relation between ASCT?2 expression and clinical response.
ASCT?2 expression levels in bone marrow were consist-
ent with preclinical findings [10, 34]. Mutational profiles
acquired via NGS were generally similar to those previously
reported for patients with R/R AML [21, 22], with mutations
characteristic of poor prognosis and early leukemogenesis
detected. In two patients with AML, an independent frag-
ment analysis identified FLT3-ITD, a common driver muta-
tion and a poor prognostic factor in patients with AML [35].
Given the small sample size, results from the mutational
analyses should be interpreted with caution.

The PK of MEDI7247 for both the ADC and total anti-
body was well characterized across doses ranging from 0.06
to 0.18 mg/kg, with linear single-dose kinetics observed.
Mean half-life values across these doses were low, with
MEDI7247 ADC and total antibody concentrations declin-
ing rapidly following administration of a single dose. How-
ever, at lower doses of MEDI7247 (i.e, 0.016 and 0.03 mg/
kg) there were insufficient samples to facilitate a full PK
profile characterization. Due to the low numbers of evalu-
able patients for ADA, no general conclusions can be made
regarding the effect of ADA on safety, efficacy, and PK of
MEDI7247.

In conclusion, MEDI7247-related AEs precluded repeat
dosing and durability of response. As such, the study was
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terminated early due to the limited clinical activity and the
overall benefit-risk profile observed. Continued development
of MEDI7247 for the treatment of R/R hematological malig-
nancies is not supported. However, evaluation of alternative
warheads (e.g., less potency, non-cleavable linker) and other
strategies to improve the therapeutic index are warranted.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s11523-024-01054-z.
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