Journal of the American Heart Association

ORIGINAL RESEARCH

Lectin-Like Oxidized Low-Density
Lipoprotein Receptor 1 Inhibition in
Type 2 Diabetes: Phase 1 Results

Andrea L. Vavere @, MPH; Marvin Sinsakul, MD; Emily L. Ongstad ¢, PhD; Ye Yang @, PhD;

Vijayalakshmi Varma, PhD; Christopher Jones 2, BSc; Joanne Goodman, BSc; Vincent F. S. Dubois 2, PhD;
Angelica L. Quartino @@, PhD; Sotirios K. Karathanasis (2, PhD; Liron Abuhatzira 2, PhD; Anna Collén @, PhD;
Charalambos Antoniades @2, PhD; Michael J. Koren, MD; Ruchi Gupta, PhD; Richard T. George @, MD

BACKGROUND: Blockade of the lectin-like oxidized low-density lipoprotein receptor-1 (LOX-1) is a potentially attractive mecha-
nism for lowering inflammatory and lipid risk in patients with atherosclerosis. This study aims to assess the safety, tolerability,
and target engagement of MEDI6570, a high-affinity monoclonal blocking antibody to LOX-1.

METHODS AND RESULTS: This phase 1, first-in-human, placebo-controlled study (NCT03654313) randomized 88 patients with
type 2 diabetes to receive single ascending doses (10, 30, 90, 250, or 500mg) or multiple ascending doses (90, 150, or
250mg once monthly for 3months) of MEDIG570 or placebo. Primary end point was safety; secondary and exploratory end
points included pharmacokinetics, immunogenicity, free soluble LOX-1 levels, and change in coronary plaque volume. Mean
age was 57.6/58.1years in the single ascending doses/multiple ascending doses groups, 31.3%/62.5% were female, and
mean type 2 diabetes duration was 9.7/8.7 years. Incidence of adverse events was similar among cohorts. MEDIB570 exhib-
ited nonlinear pharmacokinetics, with terminal half-life increasing from 4.6 days (30 mg) to 11.2days (500mg), consistent with
target-mediated drug disposition. Dose-dependent reductions in mean soluble LOX-1 levels from baseline were observed
(>66% at 4weeks and 71.61-82.96% at 10weeks in the single ascending doses and multiple ascending doses groups, re-
spectively). After 3 doses, MEDI6570 was associated with nonsignificant regression of noncalcified plague volume versus
placebo (-13.45mm? versus —8.25 mm?).

CONCLUSIONS: MEDIB570 was well tolerated and demonstrated dose-dependent soluble LOX-1 suppression and a pharma-
cokinetic profile consistent with once-monthly dosing.

REGISTRATION: URL: https://clinicaltrials.gov/; Unique identifier: NCT03654313.
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ease that develops as a result of inflammation

and lipid deposition in the coronary arteries and
that can lead to ischemic heart disease and acute
coronary syndrome.! Statins are first-line therapy for
primary and secondary prevention of cardiovascular
disease because they lower both inflammatory and
lipid-associated risks in patients with atherosclerosis.?

Atherosolerosis is a chronic inflammatory dis-

New lipid-lowering therapies such as proprotein con-
vertase subtilisin-kexin type 9 inhibitors further lower
low-density lipoprotein (LDL) levels, resulting in a 15%
relative risk reduction in major cardiovascular events
(MACE), but without any robust anti-inflammatory ef-
fects.®® Independently, reduction of inflammation
through anti-interleukin 18 antibody administration
in the Canakinumab Anti-inflammatory Thrombosis
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CLINICAL PERSPECTIVE

What Is New?

* Inthis phase 1 study in patients with type 2 dia-
betes, MEDI6570, a monoclonal antibody that
blocks the pro-atherogenic receptor low-density
lipoprotein receptor-1, was well tolerated.

e Soluble low-density lipoprotein receptor-1 was
reduced by >66% at 4weeks in the single as-
cending dose group, and by 71.61% to 82.96%
at 10weeks in the multiple ascending dose
group.

What Are the Clinical Implications?

e Blockade of low-density lipoprotein receptor-1
is a potentially attractive mechanism for lower-
ing inflammatory and lipid risk in patients with
atherosclerosis.

e These findings warrant further clinical inves-
tigation of MEDI6570 as a potential additional
therapy against atherosclerosis, alongside
lipid-lowering therapies and emerging anti-
inflammatory therapies.

Nonstandard Abbreviations and Acronyms

ADA anti-drug antibody
AE adverse event

AUC_; ¢ area under the curve from time
zero to infinity

C.ax peak plasma concentration

CTA computed tomography angiography

FAI fat attenuation index

LLOQ lower limit of quantification

LOX-1 low-density lipoprotein receptor-1

MACE major cardiovascular events

MAD multiple ascending dose

SAD single ascending dose

sLOX-1 soluble LOX-1

Outcomes Study trial showed a 15% relative risk re-
duction in death, myocardial infarction, and stroke,
but without any significant reduction in lipid levels.®
Together these clinical studies show that residual in-
flammatory and lipid-associated risks remain in pa-
tients treated with statins and can cause MACE.*’
Therapies that can lower both residual inflammatory
and lipid-associated risks are therefore highly attractive
for reducing cardiovascular morbidity and mortality.
Blockade of the lectin-like oxidized low-density li-
poprotein receptor-1 (LOX-1) could be an attractive
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mechanism for lowering inflammatory and lipid risk in
patients with atherosclerosis.? LOX-1 is found on many
of the cells associated with proatherogenic processes,
such as endothelial and smooth muscle cells, macro-
phages, neutrophils, and platelets.®'® As a scavenger
receptor, LOX-1 binds multiple ligands that are known
to be atherogenic, including oxidized LDL, dysfunc-
tional high-density lipoprotein, C-reactive protein, ad-
vanced glycosylation end products, activated platelets,
and apoptotic cells.""'3 LOX-1 is upregulated in ath-
erosclerotic plagues and has been shown to play an
important role in cardiovascular disease initiation and
progression.'*~'® Binding and internalization of ligands,
such as oxidized LDL, by LOX-1 on endothelial cells
triggers increased expression of inflammatory cyto-
kines and cellular adhesion molecules, production of
vasoconstrictors and reactive oxygen species, and de-
pletion of NO.! Therefore, there is a strong therapeutic
potential in inhibiting the induction of the inflammatory
response by blocking LOX-1.

The level of LOX-1 expression is reflected in the
serum concentration of soluble LOX-1 (sLOX-1). LOX-1
expression is minimal under healthy physiological con-
ditions but is upregulated during chronic inflammatory
conditions such as type 2 diabetes or cardiovascu-
lar disease. When LOX-1 expression is upregulated,
sLOX-1 is released into the circulation via cleavage of
the extracellular domain of the receptor by metallopro-
teinases.! Levels of circulating sLOX-1 are markedly
elevated in patients with acute coronary syndrome,
previous myocardial infarction, and type 2 diabetes.™”
Levels of sSLOX-1 have been shown to predict long-term
all-cause mortality and MACE."® Therefore, SLOX-1 is a
relevant biomarker of LOX-1 expression and of the po-
tential efficacy of LOX-1 inhibition.

MEDI6570 is a high-affinity human immunoglobulin
G1 antibody to LOX-1, designed to block the binding of
multiple lipid and inflammatory ligands to LOX-1. The
aim of the present phase 1, first-in-human study in pa-
tients with type 2 diabetes was to evaluate the safety,
tolerability, immunogenicity, and pharmacokinetics of
single and multiple ascending doses of MEDIB570;
and to establish the efficacy of MEDIE570 in reducing
free sLOX-1 levels. Patients with type 2 diabetes were
selected because they are expected to have elevated
baseline sLOX-1 levels relative to healthy volunteers, al-
lowing for target engagement and safety assessment,
while avoiding potential associated risk to individuals
with acute coronary syndrome. They are also broadly
accessible and typically more clinically stable than
those with atherosclerosis, making them a more suit-
able population for a phase 1 study investigating target
engagement. The effects of MEDI6570 on atheroscle-
rotic plague volume and composition, and fat attenu-
ation index (FAI), a marker of coronary inflammation,
were also explored.
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METHODS

Overview

This was a phase 1, first-in-human, randomized, placebo-
controlled, dose-escalation study of single (part A) and
multiple (part B) ascending doses of MEDIG570 in patients
with type 2 diabetes. The primary objective was to as-
sess the safety and tolerability of MEDIB570. Secondary
objectives were to evaluate the pharmacokinetics and
immunogenicity of MEDIG570. Exploratory objectives
included the characterization of target engagement in
blood, the effect on inflammatory and disease patho-
genesis biomarkers, and the effect on high-risk coronary
plaque volume and coronary artery inflammation.

Ethics

The study is registered on ClinicalTrials.gov
(NCT03654313) and was conducted in accordance
with the principles of the Declaration of Helsinki, the
International Conference on Harmonization of Good
Clinical Practice, and with any applicable laws and
conditions required by relevant regulatory authorities.
The study protocol and informed consent documents
were reviewed and approved by the Institutional Review
Board. All participants provided written informed con-
sent before enrollment in the study. Data underlying
the findings described in this article may be obtained
in accordance with AstraZeneca’s data sharing policy
described at: https://astrazenecagrouptrials.pharmacm.
com/ST/Submission/Disclosure.

Patients

Eligible patients in part A were men and women aged
18 to 65years and in part B were men aged 18-65years
and women aged 40-65years with type 2 diabetes and
a body mass index of 18 to 45kg/m? (parts A and B). For
part A cohort 6 (A6; see below), participants were eth-
nically Japanese, defined as having both parents and 4
grandparents who are Japanese. Patients were ineligible
if they had a history of hepatic or renal disease, bleed-
ing disorders, vascular abnormalities, or other clinically
relevant conditions. Other key exclusion criteria were use
of dual-antiplatelet therapy, anticoagulation therapy, or
thrombolytics in the previous month or planned use dur-
ing the study, platelet count <100000/uL, chronic anti-
inflammatory therapy, glycated hemoglobin >9.0% or
insulin therapy, or history of ongoing infection or febrile ill-
ness within 30days before randomization. Female partic-
ipants were required to be of nonchildbearing potential.
Full inclusion and exclusion criteria are listed in Data S.

Trial Design and Interventions

In part A, participants were randomized into 6 cohorts
(A1-AB; n=8 per cohort; Table 1; Figure 1). Cohort A6
comprised Japanese American participants. Each
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cohort was randomized 3:1 to receive single ascending
doses (SAD) of MEDIB570 or placebo by subcutaneous
injection. Safety was reviewed following dosing of each
cohort before escalating to the next dose. Participants
in cohorts A1-A4 received MEDI6570 10, 30, 90, or
250mg, or placebo; participants in cohorts A5 and
A6 received MEDI6570 500mg or placebo. A sentinel
dosing approach was used at each dose level.In part
B, participants were randomized 10:3 (cohorts B1 and
B3) or 10:4 (cohort B2) to receive multiple ascending
doses (MAD; days 1, 29, and 57) of MEDI6570 90, 150,
or 250mg, or placebo by subcutaneous injection.

In part A, participants in cohorts A1-A5 were ob-
served in the clinical research facility for 48 hours post
dose. In part B, participants were observed for 24 hours
after the first dose and at least 8 hours after the sec-
ond and third doses of MEDI6570. Participants were
followed up for 100days (cohorts A1, A2, B1, and B2)
or 190days (cohorts A3—A6 and B3) after the last dose
of MEDI6570 to take account of the expected longer
target suppression by MEDIG570 at higher doses.

Safety was assessed throughout the trial and in-
cluded monitoring of adverse events (AEs), which were
evaluated for seriousness, severity, and relationship to
study drug. Clinical chemistry and hematology, urinaly-
sis, physical examinations (including assessment of in-
jection site), vital signs, and electrocardiography were
also assessed throughout the trial.

Blood samples for evaluation of the pharmacoki-
netics, immunogenicity, and pharmacodynamics of
MEDI6570 were collected at prespecified timepoints
through the study. Validated immunoassays were
used for the quantification of MEDI6570 and relative-
quantification of free sLOX-1 in serum. For immunoge-
nicity assessment, a validated immunoassay was used
for tiered analyses, which included screening, confir-
matory, and titer assays.

Participants in part B underwent coronary computed
tomography angiography (CTA) up to 14days before ran-
domization and at day 100 (cohorts B1 and B2) or day
120 (cohort B3) after the first dose (Figure 1). If neces-
sary, participants received heart rate-lowering medica-
tion with oral and/or intravenous f-blockers at least 60
minutes before CTA. Contrast-enhanced CTA was per-
formed using a 16 to 18-gauge intravenous injection of 50
to 100mL of iodinated contrast agent. Imaging was per-
formed with prospective-ECG triggering or, when nec-
essary, tube-current dose modulation to limit radiation
exposure. CTA images were transferred to a blinded core
laboratory (Caristo Diagnostics, Oxford, UK) for central in-
terpretation. Plague characteristics were analyzed using
AutoPlague v2.0 and v2.5 (Cedars Sinai, Los Angeles,
CA).”° iNtuition v4.4.13 (TeraRecon, Durham, NC)?° was
used for perivascular segmentations, and FAI was calcu-
lated using the CaRi-Heart algorithm (CaRi-CLOUD v1.0;
Caristo Diagnostics, Oxford, UK).
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A single ascending dose B multiple ascending dose
n = 8 per cohort
’ 28-day
Aﬁfgg :;g screening | 190-day follow-up B3:250mg |  28-day Day Dosing | 190-day follow-up
P n=13| screening | —14to—1| period (day 250)
26-day Baseline Day 120 follow-up
: 5 CTA CTA
A5:500 mg screening | 190-day follow-up
B2: 150 mg 28-day Day Dosing 100-day follow-up
n=1 screening | —14 to -1 period (day 160)
: 28-day
A4: 250 mg f 190-day follow-u
SeiEEng i i Baseline Day 100 follow-up
CTA CTA
28-da B1: 90 mg 28-day Day Dosing 100-day follow-up
A3:90 mg screeni%g 190-day follow-up n=13| screening | —14 to—1 period (day 160)
Baseline I Day 100 follow-up
T CTA CTA
; -day i
2:30mg | SESRY | 100-day olowup STl SC dosig.
Days 1, 29, 57 Part/cohort Randomization
(MEDI6570:placebo)
. 28-day A 6:2
A1:10 mg screening 100-day follow-up B T
B2 10:4
B3 10:3
Single SC MEDI6570 or placebo dose

Figure 1. Study design.

(A) Single ascending dose and (B) multiple ascending dose. CTA indicates computed tomography angiography; and SC, subcutaneous.

End Points

The primary end points for assessment of the safety and
tolerability of MEDI6570 were incidence of AEs, serious
adverse events, and treatment-emergent AEs and seri-
ous adverse events, and incidence of clinically mean-
ingful changes in 12-lead ECG, vital signs, or safety
laboratory analyses. Secondary end points for evalua-
tion of the pharmacokinetics of MEDIB570 included area
under the curve from time zero to infinity (AUC,_,,,,), peak
plasma concentration (C,,,), time to C_,,, and terminal
half-life. Additional secondary end points for evaluation of
immunogenicity were anti-drug antibody (ADA) positivity
and titer. Exploratory pharmacodynamic end points in-
cluded changes from baseline in sSLOX-1 concentration,
hs-CRP (high-sensitivity C-reactive protein) concentra-
tion, coronary plaque characterization, and quantifica-
tion by CTA, including noncalcified, low-attenuation (lipid
core), calcified, total plaque volume, and FAI.

Statistical Analysis

The sample sizes for Part A and Part B of the study were
empirically determined to provide adequate safety, tol-
erability, pharmacokinetics, and pharmacodynamics
data to achieve study objectives while exposing as
few subjects as possible to the investigational prod-
uct and study procedures. Analyses were conducted
on an as-treated basis. The pharmacokinetic popula-
tion included participants who received MEDIE570 and
had detectable postdosing serum concentrations of

J Am Heart Assoc. 2023;12:e027540. DOI: 10.1161/JAHA.122.027540

MEDI6570. Data from participants receiving placebo
were pooled across all cohorts within each study part.
Analyses were performed using SAS v9.4 or later (SAS
Institute Inc., Cary, NC).

Descriptive statistics were used to summarize re-
sults. The pharmacokinetic parameters were esti-
mated by noncompartmental analysis using Phoenix
WinNonlin v8.1 (Pharsight, Inc., Mountain View, CA).
Pharmacodynamic parameters (sLOX-1 and hs-CRP
levels) were calculated as absolute change from base-
line and percent change from baseline. Fisher exact
tests were used to compare the proportion of partici-
pants achieving free sLOX-1 suppression (defined as a
90% reduction from baseline in free sLOX-1 level or a
free sLOX-1 level below the lower limit of quantification
[LLOQ)) in the MEDI6570 groups versus the pooled
placebo group. An analysis of covariance model ad-
justing for baseline was used to compare percent
change from baseline between the MEDIG570 groups
and the pooled placebo group on hs-CRP and FAI lev-
els. No adjustment for multiplicity was applied.

RESULTS

Participants

Of 253 patients screened across 9 sites in the United
States from September 28, 2018 to July 21, 2020,
88 were randomly assigned to part A (h=48) or part
B (n=40). The main reasons for screen failures were
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patients not meeting the inclusion criteria (h=47) and
the cohort being full (n=18). In part A, all participants
completed treatment; 1 participant in the 30mg co-
hort (16.7%) withdrew from the study after completion
of treatment but before study end because of personal
obligations. In part B, 1 participant each in the 90mg
cohort (10%; because of commitments outside the
study) and the 150mg cohort (10%; no longer wished
to take part) withdrew from the study after 2 doses
of MEDI6570, and 1 participant (10%) in the 250mg
cohort withdrew after completing treatment but before
study end because of concerns about COVID-19.

Inpart A, the mean age of participants was 57.6 years,
31.3% were female, and the mean body mass index
was 30.8kg/m?, with the Japanese participants in
cohort A6 having the lowest mean body mass index
at 27.7kg/m? (Table 1). In part B, the mean age was
58.1years, 62.5% were female, and mean body mass
index was 33.7 kg/m?. The majority of participants had
a history of hypertension (of those receiving MEDI6570/
placebo: part A, 66.7%/83.3%; part B, 66.7%/60.0%)
and dyslipidemia (of those receiving MEDI6570/pla-
cebo: part A, 72.2%/66.7%; part B, 53.3%/60.0%). The
mean duration of type 2 diabetes for those receiving
MEDI6570/placebo was 9.7 years/10.4 years for part A
participants, and 8.7 years/12.0years for part B partic-
ipants (Table 1).

The overall median CTA radiation exposure at base-
line was 4.97mSv (interquartile range, 3.63-6.66) and
at follow-up was 4.06mSv (2.67-6.90). The median cu-
mulative exposure across baseline and follow-up CTA
scans was 9.08mSv (7.08-13.17).

Safety, Tolerability, and Immunogenicity
There were no deaths, life-threatening AEs, or AEs
leading to study withdrawal. The incidence of AEs was
similar in the MEDI6570 and placebo SAD (part A) and
MAD cohorts (part B; Table 2). There were 4 serious
AEs (2 in the SAD cohorts and 2 in the MAD cohorts);
none were considered by the study investigator to
be related to MEDIB570. No bleeding, coagulation,
or platelet-related AEs were reported. There were no
clinically relevant changes in vital signs, ECG, or stand-
ard safety laboratory parameters. Investigator-reported
injection site reactions were rare and mild in severity;
injection site reactions occurred in 2 participants who
received MEDIB570 (1 in the SAD cohorts and 1 in the
MAD cohorts) and in 1 participant who received pla-
cebo (in the MAD cohorts). Treatment-emergent AEs
are detailed in Tables S1 and S2.

In the SAD cohorts, 6 participants (16.7%) had ADA-
positive results; 1 of these was a preexisting positive
response that was not boosted by administration of
MEDI6570 and the remaining 5 participants (13.9%)
were treatment-emergent and classed as persistent.
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ADA titers from these 5 participants ranged from 20
to 640. In the MAD cohorts, 5 participants (16.7%) had
ADA-positive results; all were classed as treatment-
emergent and persistent (ADA titers, range 20-
320). ADA-positive results were not associated with
treatment-emergent AEs or with any impact on serum
drug concentrations.

Pharmacokinetics

MEDIB570 exhibited nonlinear pharmacokinetics con-
sistent with target-mediated drug disposition after
subcutaneous administration in patients with type 2
diabetes. In part A, the concentration—time profiles
showed absorption of MEDIB570 with a peak in serum
concentration at =7 days after a single dose, followed
by a nonlinear elimination phase (Figure 2A). C, ., and
AUC,_;; increased more than dose-proportionally
after administration of a single dose of MEDI6570 10
to 2560mg. For MEDI6570 250 to 500mg, C,,, and
AUC,_; increased in proportion with dose (Table 3),
indicating that target-mediated drug disposition was
overcome and linear elimination was reached at
doses of 2560mg or higher. Terminal half life tended
to increase with ascending dose, from 4.6days with
MEDIB570 30mg to 11.2 days with MEDI6570 500 mg.
The interparticipant variation in C_.,,, AUC,_;., and ter-
minal half-life decreased with increasing dose. In the
Japanese cohort (A6), mean C_,, and AUC,_,; were
1.4 and 1.8 times higher, respectively, than for the non-
Japanese 500mg cohort; however, individual serum
concentration—time profiles of MEDI6570 overlapped
between these 2 cohorts. In part B, the serum con-
centration of MEDI6570 accumulated with a ratio of 1.5
to 1.6 for third to first dose at 14 days post dose (day 69
versus day 14; Figure 2B).

Pharmacodynamics

sLOX-1 levels were reduced with MEDIB570 in a dose-
dependent manner. In part A, up to day 29 after single
doses of MEDIB570 90 to 500mg, mean serum sLOX-1
levels were reduced by >66% relative to baseline or to
below the LLOQ (32.8pg/mL; number of participants
below LLOQ=13) suggesting target engagement by
MEDI6570 (Figure 3A). In part B, the mean percent
change from baseline in sLOX-1 levels at day 70 (after
3 doses) was —-80.57%, —-71.61%, and —82.96% with
90mg, 150mg, and 250mg MEDIB570, respectively.
Furthermore, sLOX-1 suppression of 90% relative to
baseline or to below LLOQ was achieved in 66.7%
(P=0.003), 83.3% (P=0.001), and 90.0% (P<0.001)
of participants at day 70 following 3 doses of 90mg,
150mg, and 250 mg, respectively. Following 2 doses
of MEDIB570 90mg or 150mg, mean serum sLOX-1
levels were reduced by >64% relative to baseline or
to below LLOQ (n=6) up to day 57 after first dose.
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Following 2 doses of MEDI6570 250mg, mean serum
sLOX-1 levels were reduced by >81% relative to base-
line or to below LLOQ (n=6) up to day 57 after first dose
(Figure 3B).

Levels of hs-CRP were not affected by MEDI6570
administration. In part A, the Japanese cohort (A6)
had a lower mean hs-CRP level (0.968mg/L) than all
other cohorts (mean range 2.010-4.008mg/L) and
hs-CRP levels over time were similar for MEDIB570-
and placebo-treated participants (Figure 4A). In
part B, mean baseline hs-CRP values ranged from
3.258 to 6.020mg/L across cohorts. Multiple doses
of MEDIB570 did not result in statistically significant
changes in hs-CRP levels compared with placebo
(Figure 4B).

Baseline and follow-up CTA measurements
were available for 37 participants, of whom 20 had
plague present at baseline. The least-squares mean
changes from baseline for the MEDI6570 versus pla-
cebo groups, respectively, were: noncalcified plaque
volume, -13.45mm?® (90% Cl, -26.11, 0.79) versus
-8.25mm?3 (-30.42, 13.92; P=0.732); low attenua-
tion plague volume, —5.29mm?3 (-8.72, —1.87) versus
-2.97mm?3 (-8.97, 3.03; P=0.574); calcified plaque
volume, —2.73mm?3 (-5.03, —0.43) versus —2.04mm3
(-6.05, 1.97); total plague volume —16.29 mm? (-30.04,
—2.55) versus —9.75mm?3 (-33.80, 14.29); and percent
atheroma volume, -1.78% (-5.81, 2.26) versus 3.61%
(-3.41, 10.63; P=0.268) (Figure 5A).

FAI was measured in 37 participants with baseline
and follow-up CTA. The mean baseline values of FAI
(Hounsfield units) in the right coronary artery, left ante-
rior descending artery, left circumflex artery, and most
diseased coronary segment of MEDIG570-treated
participants were normal at —-80.37 (SD, 7.73), —-81.57
6.27), —77.57 (6.18), and —80.08 (7.86), respectively,
compared with —84.20 (7.58), -81.53 (6.38), —79.04
(8.04), and —-81.55 (4.06), respectively, in the placebo
groups. The least-squares mean changes from base-
line in FAI for the MEDI6570 versus placebo groups,
respectively, were: right coronary artery, 1.42 (90% Cl,
-0.52, 3.36) versus —1.06 (-4.30, 2.18); left anterior de-
scending artery, 0.79 (-0.92, 2.49) versus —1.49 (-4.23,
1.26); left circumflex artery, 0.87 (-0.65, 2.39) versus
-2.68 (-5.27, —0.08); and most diseased segment,
0.99 (-1.01, 2.98) versus —0.60 (—4.35, 3.14). There
were no significant changes in FAI (Figure 5B).

DISCUSSION

In the present phase 1, first-in-human study, MEDI6570,
a high-affinity blocking antibody to LOX-1, was found to
be well tolerated in both the SAD and MAD cohorts.
There were no deaths, life-threatening AEs, treatment-
related serious adverse events, or AEs that led to
study withdrawal. Target engagement of MEDIG570
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Figure 2. Free serum concentration of MEDI6570 after single dose (A) or multiple doses (B) in patients with T2DM.

T2DM indicates type 2 diabetes.

was demonstrated by reductions in free sLOX-1 con-
centration in serum. There were associated changes in
coronary plaque volume and composition that favored
MEDI6570, but these were not statistically significant.
LOX-1 plays a critical role in the initiation and pro-
gression of cardiovascular disease'6 and is found on
endothelial cells, macrophages, neutrophils, smooth
muscle cells, fibroblasts, and cardiomyocytes.'®?!
Increased LOX-1 expression has been detected in
human atherosclerotic plagues in vivo,?? and elevated
sLOX-1 levels have been shown to be higher in pa-
tients with plaque rupture compared with controls.?® In
healthy individuals, the expression of LOX-1 is low.?425
However, sLOX-1 levels are elevated during chronic
infammation in patients with cardiovascular risk fac-
tors such as hypertension and type 2 diabetes.?6-2°
Furthermore, elevated levels of sLOX-1 identify those at
risk of MACE.?4253031 For these reasons, patients with
type 2 diabetes were chosen as the study population.

As a scavenger receptor, LOX-1 binds atherogenic
and proinflammatory ligands, including modified LDL
(eg, oxidized LDL), dysfunctional high-density lipopro-
tein, advanced glycosylation end products, apoptotic
cells, and activated platelets.??¢ Binding of these li-
gands activates downstream signaling, leading to
reduced NO production associated with endothelial
dysfunction, generation of reactive oxygen species,
stimulation of the nuclear factor-xB and NLRP3 path-
ways, and further stimulation of LOX-1 expression and
signaling.®?-%% At the level of the endothelial cell, ev-
idence suggests that LOX-1 is involved in the trans-
cytosis of oxidized LDL into the cell and through the
basement membrane.®%” Additionally, LOX-1 facilitates
monocyte adhesion to endothelial cells.®® Monocytes
migrate, differentiate into tissue macrophages, and
form foam cells when exposed to accumulated oxi-
dized LDL. Foam cell formation is recognized as an
important step in the development of atherosclerotic

Table 3. Summary of the Pharmacokinetic Parameters of MEDI6570 After Single Subcutaneous Doses

Part A, single ascending dose cohorts
Pharmacokinetic 500mg Japanese
parameter* 10mg (n=6) 30mg (n=6) 90mg (n=6) 250mg (n=6) 500mg (n=6) (n=6)
Crap Hg/mL 0.157 (257.25) 0.966 (53.61) 3.356 (46.32) 12.525 (30.09) 24.761 (28.43) 34.331 (33.61)
Toax d 7.012 (1.000-7.054) | 6.973 (5.927-7.024) | 6.985 (5.958-8.030) | 7.028 (2.000-14.029) | 6.004 (1.973-7.108) | 6.963 (5.960-15.269)
AUC,_» 1g.d/mL NCt 18.834 (78.62)* 83.306 (66.67) 350.376 (42.19) 783.149 (36.48) 1379.739 (39.02)
T,pAz, d NCt 4.624 (38.35)F 6.892 (71.30) 9.209 (50.01) 11.159 (20.04) 16.188 (26.65)
CL/F, L/d NCt 1,593 (78.62) 1.080 (66.67) 0.714 (42.19) 0.638 (36.48) 0.362 (39.02)
Vz/F, L NC*t 10.627 (62.78)* 10.741 (34.27) 9.480 (53.14) 10.278 (24.03) 8.463 (48.20)

AUGC,_, indicates area under the concentration-time curve from time zero to infinity; CL/F, apparent systemic clearance; C_..,
time to peak plasma concentration; and Vz/F, apparent volume of distribution.

T

max’

NG, not calculated; T,,Az, terminal elimination half-life;

peak plasma concentration;

*Values are geometric mean (geometric percent coefficient of variation) except T, which is median (range).

fn=1.
n=5.
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Figure 3. Free serum sLOX-1 levels in patients with T2DM receiving single (A) or multiple (B) doses of MEDI6570 or placebo.
Dashed gray line indicates lower limit of quantification. In a categorical analysis, sSLOX-1 suppression of 90% relative to baseline or to
below LLOQ was achieved in 66.7% (P=0.003), 83.3% (P=0.001), and 90.0% (P<0.001) of participants at day 70, respectively, following
3 doses of 90, 150, and 250 mg of MEDI6570. LLOQ indicates lower limit of quantification; sLOX-1, soluble lectin-like oxidized low-

density lipoprotein receptor 1; and T2DM, type 2 diabetes.

plagues.®® LOX-1 has also been implicated in the reten-
tion of macrophages in atherosclerotic lesions.340 At
the level of the smooth muscle cell, evidence suggests
that LOX-1 can promote plaque instability by colocaliz-
ing with matrix metalloproteinase 9 and monocyte che-
moattractant protein 1 (chemokine C-C moitif ligand
2)*" and inducing smooth muscle cell apoptosis.®+?

Several efforts to develop anti-LOX-1 therapies are
ongoing. Naturally occurring LOX-1 modulators have
been identified, and research groups have focused on
developing small-molecule inhibitors.'>4344 A mono-
clonal antibody approach to therapy may offer more
specific targeting and fewer off-target effects than
a small-molecules approach, but few monoclonal
antibodies against human LOX-1 have been devel-
oped.’®4 Potential immunogenicity and selectivity
are limiting factors when developing human LOX-1
antibodies because C-type lectin domain of LOX-1
is highly conserved among mammalian species.'
High specificity for LOX-1 is critical for the success of
MEDI6570.

The present study is the first to demonstrate the
effect of a high-affinity LOX-1 blocking antibody re-
ducing free sLOX-1 levels. MEDI6570 demonstrated
high selectivity and low immunogenicity, and no safety
concerns related to immunogenicity were identified.
Free sLOX-1 levels were used to assess engagement
of MEDIB570 with LOX-1 because sLOX-1 levels are
thought to reflect membrane-bound LOX-1 expression

J Am Heart Assoc. 2023;12:e027540. DOI: 10.1161/JAHA.122.027540

levels.2 MEDIG570 significantly reduced free sLOX-1
levels in a dose-dependent manner. Additionally,
MEDIB570 exhibited nonlinear pharmacokinetics that
became linear at higher doses, suggesting that target-
mediated drug disposition was overcome at doses of
250mg or higher and confirming that target engage-
ment of soluble and membrane LOX-1 was achieved.
The present study also explored the effect of
MEDI6570 on coronary atherosclerosis and inflamma-
tion. After 3 monthly doses of MEDIG570, regression
of noncalcified plague volume, low attenuation plaque
volume, and total plague volume was observed, but
the changes were not statistically significant. Single
and multiple doses of MEDI6570 did not affect levels
of hs-CRP, similar to previous findings with propro-
tein convertase subtilisin-kexin type 9 inhibitors.45:46
Although hs-CRP and sLOX-1 levels are significantly
correlated,*” hs-CRP is a systemic marker of inflam-
mation and the mechanism of action of LOX-1 inhibi-
tion may not affect systemic levels. To explore whether
inhibition of LOX-1 with MEDIB570 reduced inflamma-
tion on the local vessel level, a novel measurement of
vascular inflammation in the form of perivascular FAI
from the CTA scans was used. FAl is thought to be
a more specific marker of vascular inflammation and
predictor of cardiovascular mortality than CTA-derived
plaque measurements.*® However, in this phase 1
population of patients with type 2 diabetes, baseline
measurements of FAl were within the normal range for
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Figure 4. Mean hs-CRP levels in patients with T2DM receiving single (A) or multiple (B) doses of MEDI6570 or placebo.
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protein; and T2DM, type 2 diabetes.

nearly all patients, which did not allow evaluation of the
effect of MEDIG570 on coronary vasculature—specific
inflammation. Further studies are warranted to inves-
tigate whether the reduction in serum sLOX-1 levels
translates into downstream effects on coronary vascu-
lar inflammation and plague volume.

Conventional pharmacological interventions for
atherosclerosis focus on reducing plasma LDL cho-
lesterol levels, and it is possible to drive LDL to low
levels with treatment. Statins, the most widely pre-
scribed class of lipid-lowering medications, have
been highly successful at reducing the burden of
atherosclerosis; however, when used as monother-
apy, statins are sometimes insufficient or poorly

tolerated.*® Proprotein convertase subtilisin-kexin
type 9 inhibitors are now available and are an effec-
tive option, but these agents do not affect inflam-
mation*® and are associated with a high cost and
the burden of self-injection.?® As the role of inflam-
mation in atherosclerosis has been revealed, anti-
inflammatory therapies have become a major focus
of research, with mixed results to date in reducing
the risk of MACE.®®" Anti-LOX-1 therapy may offer
an additional line of defense against atherosclerosis,
alongside lipid-lowering therapies and emerging anti-
inflammatory therapies.®

Limitations of this work include the fact that this was
a small phase 1 study in patients with type 2 diabetes
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who were eligible for a first-in-human study. The study
did not enroll patients with a history of acute coronary
syndrome, who might derive the greatest benefit from
an anti-LOX-1 therapy. Patients with type 2 diabe-
tes were selected because sLOX-1 is elevated in this
population and because hemoglobin A1C and sLOX-1
levels are significantly correlated."” The inclusion of pa-
tients with type 2 diabetes enabled assessment of the
pharmacokinetics, pharmacodynamics, and target en-
gagement of MEDI6570, which would not have been
possible in healthy volunteers who have low LOX-1
expression levels. Another limitation of the study was
that there were no patient selection criteria for base-
line hs-CRP levels. There were also limitations in the
assessment of coronary plaque and inflammation by
CTA. Only 20 of the 37 patients in the multiple dose
cohorts had identifiable plague on their CTA scans,
limiting the assessment of plaque volume and com-
position. In addition, the time between the baseline
CTA and follow-up scan was quite short, limiting the
amount of plaque regression that may have been re-
alized by MEDIB570. It is worth noting that plaque re-
gression has been detected after as little as 3months
in the carotid arteries with 3-dimensional ultrasound,
and after as little as 9months with coronary CTA %253
Perivascular FAl was used to measure coronary inflam-
mation in this study. This novel method was chosen
over fluorodeoxyglucose-positron emission tomogra-
phy, the other established vascular inflammation imag-
ing marker, because FAIl can be conveniently measured
using data already available from the CTA scans and
is not known to be limited in patients with diabetes.
Although all 37 scans were evaluable for FAI, nearly
all participants had a normal baseline measurement,
limiting the assessment of the effect of MEDIG570 on
coronary vascular inflammation.

In summary, MEDI6570 was well tolerated, with
no safety- or efficacy-related immunogenicity issues
identified. The pharmacokinetic and pharmacody-
namic profiles of MEDI6570 support a once-monthly
dosing regimen for future clinical development.
Target engagement of MEDI6570 with LOX-1 was
demonstrated, with dose-dependent decreases in
free sLOX-1. Further studies in patients with coronary
heart disease are required to establish whether these
initial results translate into reductions in atheroscle-
rosis and underlying inflammation, and benefits for
longer term survival.
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SUPPLEMENTAL MATERIAL



Data S1. Supplemental Methods

Inclusion Criteria

Subjects must meet all of the following criteria:

1

In Part A, subjects aged 18 through 65 inclusive at screening. In Part B, male subjects aged 18

through 65 inclusive, and female subjects aged 40 to 65 inclusive, at screening.

For the Japanese cohort A6, subjects must be Japanese (eg, natives of Japan or Japanese
Americans), defined as having both parents and four grandparents who are Japanese. This
includes second and third generation subjects of Japanese descent whose parents or grandparents

are living in a country other than Japan.
Body mass index of 18 to 45kg/m?.

Subjects with type 2 diabetes mellitus (T2DM) on stable medical therapy for at least 6 weeks
prior to screening, and no clinically significant dose change and/or new medications added
during the 6 weeks prior to screening.

Capable of giving written informed consent.

Able and willing to meet all eligibility requirements for randomization within 28 days after
signing the informed consent form, to adhere to visit/protocol schedule, and to complete the
follow-up period.

Female subjects must be of nonchildbearing potential, confirmed at screening by one of the

below.

(a) Postmenopausal, defined as amenorrhea for >12 months following cessation of all
exogenous hormonal treatments, and luteinizing hormone and follicle stimulating hormone

levels in the postmenopausal range.



(b) Documentation of irreversible surgical sterilization by hysterectomy, bilateral
oophorectomy, or bilateral salpingectomy. Tubal ligation is not considered to be irreversible

surgical sterilization.

8 Nonsterilized male subjects who are sexually active with a female partner of childbearing
potential must use a male condom plus spermicide, and in addition the female partner must use
one highly effective method of contraception (Appendix Error! Reference source not found.),

from day 1 through 190 days post final dose.
9 In Part B, subjects must meet computed tomography angiography (CTA) criteria as follows:
(a) estimated glomerular filtration rate (¢GFR) >60mL/min/1.73m?
(b) no allergy to iodinated contrast
(c) no history of contrast induced nephropathy
(d) no contraindication to beta blockers or nitroglycerin
(e) no pulmonary embolism in the past 2 years
(f) ableto hold breath for at least 6 seconds
(g) no history of coronary bypass surgery
(h) no active arrhythmia on day of CTA scan (atrial fibrillation, atrial flutter, frequent

premature atrial, or ventricular contractions).

Exclusion Criteria

Any of the below would exclude the subject from participation in the study.

1 History of any clinically important disease or disorder (not including T2DM) which, in the
opinion of the investigator, may either put the subject at risk because of participation in the

study, or influence the results or the subject’s ability to participate in the study.



History or presence of hepatic or renal disease, or any other condition known to interfere with

absorption, distribution, metabolism, or excretion of drugs.

Any clinically important illness, medical/surgical procedure, or trauma within 4 weeks of the

first administration of investigational product, or planned surgical procedure before study

completion.

Female subjects who are pregnant and/or currently lactating.

Any clinically important abnormalities in clinical chemistry, hematology, coagulation

parameters, or urinalysis results as judged by the investigator, including but not limited to:

(a) aspartate transaminase >2.0xupper limit of normal (ULN)

(b) alanine transaminase >2.0xULN

(c) total bilirubin >ULN (unless due to Gilbert’s syndrome)

(d) hemoglobin <lower limit of normal

(e) platelet count <100 000/uL

(f) impaired renal function, defined as eGFR <60mL/min/1.73m? assessed by the Chronic
Kidney Disease Epidemiology Collaboration (CKD-EPI) equation.

History of blood dyscrasia, hemostatic disorder, systemic bleeding, or prior trauma that places

the subject at a higher risk of bleeding.

History of hemophilia, von Willebrand disease, lupus anticoagulant, or other diseases/syndromes

that can either alter or increase the propensity of bleeding.

History of vascular abnormalities including aneurysms or prior dissections; history of severe
hemorrhage, hematemesis, melena, hemoptysis, severe epistaxis, severe thrombocytopenia,
intracranial hemorrhage, rectal bleeding, or major surgery/procedure within 3 months prior to
visit 1; or a history suggestive of active peptic ulcer disease or prior intracranial hemorrhage as

judged by the investigator.



9 History of a clinically significant nontraumatic bleed or clinically significant enhanced bleeding

risk as judged by the investigator.

10 Dual-antiplatelet therapy, anticoagulation therapy (ie, warfarin, factor Xa inhibitors, direct
thrombin inhibitors, or heparin), or thrombolytic use, in the past month or planned use during the
duration of the study.

11 Chronic aspirin therapy (aspirin therapy is acceptable at doses <150mg daily), or chronic
anti-inflammatory therapy including nonsteroidal anti-inflammatory drugs.

12 Any clinically important abnormalities in rhythm, conduction, or morphology of the resting
electrocardiography (ECG) that in the opinion of the investigator may interfere with the
interpretation of corrected QT interval (QTc) changes. Clinically important abnormalities
include, but not limited to (based on the mean values of triplicate ECGs):

(a) prolonged QT interval corrected by Fredericia’s formula (QTcF) >450ms, shortened QTcF
<340ms, or family history of long QT syndrome

(b) PR (PQ) interval shortening <120ms (PR >110ms; <120ms is acceptable if there is no
evidence of ventricular preexcitation)

(c) PR (PQ) interval prolongation (>240ms) intermittent second (Wenckebach block while
asleep is not exclusive), third degree atrial ventricular (AV) block, or AV dissociation.

13 Persistent or intermittent complete bundle branch block, incomplete bundle branch block, or
intraventricular conduction delay with QRS >110ms (based on the mean values of triplicate
ECGs). Subjects with QRS >110ms but <115ms are acceptable if there is no evidence of
ventricular hypertrophy or preexcitation.

14 Abnormal vital signs after 10 minutes of supine rest, defined as any of the following identified at

screening or on day —1:

(a) systolic blood pressure (BP) <90mmHg or >150mmHg



15

16

17

18

19

20

21

22

23

24

25

26

(b) diastolic BP <50mmHg or >90mmHg
(c) heartrate <45 or >85 beats per minute.
Subjects using insulin.

Hemoglobin Alc >9.0% measured at screening. HbAlc can be retested once after approximately

4 weeks.
Active/ongoing diabetic foot ulceration and/or clinical evidence of critical limb ischemia.

Clinically significant late diabetic complications including symptoms consistent with angina,
congestive heart failure, and peripheral arterial disease (claudication), or other complications

such as proliferative retinopathy, maculopathy, or gastroparesis.

Any positive result at screening for serum hepatitis B surface antigen, hepatitis C antibody, or

HIV.
History of cancer in the last 5 years, with the exception of nonmelanoma skin cancer.

History of alcohol or substance abuse within the past 6 months. A positive drug screen will be
exclusionary, including recreational marijuana. However, subjects with a documented medical
need or prescription may be included at the discretion of the principal investigator.

History of hypersensitivity or ongoing severe allergy as judged by the investigator, or history of
hypersensitivity to drugs with a similar chemical structure or class to MEDI6570.

History of ongoing infection or febrile illness within 30 days prior to day 1.

Current or previous use of systemic corticosteroids within 28 days prior to screening. Topical,
intra-articular, nasal, inhaled, and ophthalmic corticosteroids are permitted.

Receipt of any investigational product or use of any biologics within 6 months or five half-lives
prior to screening (whichever is longer), or planned participation in an additional study of an

investigational product therapy or biologic prior to end of follow-up period.

Donation of blood, or clinically significant blood loss >500mL within 3 months prior to day 1.



27 Subjects who are legally institutionalized.

28 Anemployee, or close relative of an employee, of AstraZeneca, MedImmune, the contract

research organization, or the study center, regardless of the employee’s role.



Table S1. Treatment-Emergent Adverse Events by System Organ Class in Part A

System organ class” Part A, single ascending dose
Preferred term Placebo 10mg 30mg 90mg 250mg 500mg 500mg MEDI6570 Total
(MedDRA version23.0) (n=12) (n=6) (n=6) (n=6) (n=6) (n=6) Japanese total (N=48)

(n=6) (n=36)

Participants with at least 6(50.0%) 2(33.3%) 5(83.3%) 3(50.0%) 3(50.0%) 4(66.7%) 5(83.3%) 22(61.1%) 28(58.3%)
one event
General disorders and 1(8.3%) 0 1(16.7%) 0 2 (33.3%) 0 1(16.7%) 4 (11.1%) 5(10.4%)

administration site

conditions
Injection site erosion 1(8.3%) 0 0 0 0 0 0 0 1(2.1%)
Injection site reaction 0 0 0 0 1(16.7%) 0 0 1(2.8%) 1(2.1%)
Medical device site 0 0 1(16.7%) 0 0 0 0 1(2.8%) 1(2.1%)
reaction
Pyrexia 0 0 0 0 1(16.7%) 0 1(16.7%) 2 (5.6%) 2(4.2%)
Immune system 0 0 0 0 1(16.7%) 0 0 1(2.8%) 1(2.1%)

disorders




Drug hypersensitivity
Infections

Arthritis infective

Influenza

Nasopharyngitis

Osteomyelitis

Pyelonephritis

Sinusitis

Streptococcal infection

Upper respiratory tract

infection

Urinary tract infection

Injury, poisoning, and

procedural complications

Ankle fracture
Arthropod bite

Contusion

0
1 (8.3%)
0

0

0
0

1 (8.3%)

0

3(25.0%)

1(8.3%)
0

1(8.3%)

0
2(33.3%)
0

0

0
0

2(33.3%)

0

1(16.7%)

0
3 (50.0%)
0
0
1(16.7%)
0
0
1 (16.7%)
0

0

1 (16.7%)

0

1(16.7%)
1 (16.7%)
0
0
0
0
1(16.7%)
0

0

0

2 (33.3%)

1 (16.7%)

0
2 (33.3%)
1(16.7%)
0
0
1 (16.7%)
0
0
0

1(16.7%)

0

1 (16.7%)

0
1(16.7%)

0

0
3 (50.0%)
0
1(16.7%)
0
0
0
0
1(16.7%)

1(16.7%)

0

1(16.7%)

1(2.8%)
11 (30.6%)
1(2.8%)
1(2.8%)
1(2.8%)
1(2.8%)
1(2.8%)
1 (2.8%)
1(2.8%)

4(11.1%)

1 (2.8%)

5(13.9%)

0
1 (2.8%)

1(2.8%)

1(2.1%)

12 (25.0%)

1(2.1%)
1(2.1%)
1(2.1%)
1(2.1%)
1(2.1%)
1(2.1%)

1 (2.1%)

5(10.4%)

1(2.1%)

8 (16.7%)

1 (2.1%)

1(2.1%)

2 (4.2%)




Ligament sprain 1(8.3%) 0 0 0 0 0 0 0 1(2.1%)
Limb injury 0 0 1(16.7%) 0 0 0 0 1(2.8%) 1(2.1%)
Muscle strain 1(8.3%) 0 0 0 1 (16.7%) 0 0 1(2.8%) 2 (4.2%)
Skin abrasion 0 0 0 0 0 0 1(16.7%) 1(2.8%) 1(2.1%)

Musculoskeletal and 3(25.0%) 0 1(16.7%) 1(16.7%) 1(16.7%) 3(50.0%) 2(33.3%) 8(22.2%) 11(22.9%)

connective tissue

disorders
Arthralgia 1(8.3%) 0 0 0 0 0 0 0 1(2.1%)
Arthritis 0 0 0 0 0 1(16.7%) 0 1(2.8%) 1(2.1%)
Back pain 1(8.3%) 0 1(16.7%) 0 0 1(16.7%) 0 2 (5.6%) 3(6.3%)
Neck pain 0 0 0 0 0 0 1(16.7%) 1(2.8%) 1(2.1%)
Osteoarthritis 0 0 0 1(16.7%) 0 0 1(16.7%)  2(5.6%) 2(4.2%)
Osteopenia 1(8.3%) 0 0 0 0 0 0 0 1(2.1%)
Synovitis 0 0 0 0 0 1(16.7%) 0 1(2.8%) 1(2.1%)
Systemic lupus 0 0 0 0 1(16.7%) 0 0 1(2.8%) 1(2.1%)
erythematosus

*Patients are counted once per category regardless of the number of events.



Table S2. Treatment-Emergent Adverse Events by System Organ Class in Part B

System organ class”

Part B, multiple ascending dose

Preferred term (MedDRA version 23.0) Placebo 90mg 150mg 250mg MEDI6570 Total
(n=10) (n=10) (n=10) (n=10) total(n=30) (N=40)
Participants with at least one event 7(70.0%) 7 (70.0%) 6 (60.0%) 9(90.0%) 22 (73.3%) 29 (72.5%)
Gastrointestinal disorders 2 (20.0%) 2 (20.0%) 1(10.0%) 2 (20.0%) 5(16.7%)  7(17.5%)
Abdominal pain upper 0 1(10.0%) 0 0 1(3.3%) 1(2.5%)
Colitis ischemic 0 0 0 1(10.0%) 1 (3.3%) 1(2.5%)
Constipation 0 1(10.0%) 1(10.0%) 0 2 (6.7%) 2 (5.0%)
Dental caries 0 0 0 1(10.0%) 1 (3.3%) 1(2.5%)
Diarrhea 2 (20.0%) 0 0 0 0 2 (5.0%)
Dyspepsia 0 0 1(10.0%) 0 1 (3.3%) 1(2.5%)
Feces discolored 0 1(10.0%) 0 0 1(3.3%) 1(2.5%)
Vomiting 0 0 0 1(10.0%) 1(3.3%) 1(2.5%)
General disorders and administration site 1(10.0%) 2 (20.0%) 1(10.0%) 3(30.0%) 6(20.0%) 7(17.5%)
conditions
Injection site erythema 0 1(10.0%) 0 1(10.0%) 2(6.7%) 2 (5.0%)




Injection site reaction

Nodule

Edema

Peripheral swelling
Infections

Bronchitis

Cellulitis

Ear infection

Influenza

Nasopharyngitis

Postoperative wound infection

Sepsis

Sinobronchitis

Upper respiratory tract infection

Viral upper respiratory tract infection
Injury, poisoning, and procedural complications

Animal bite

1 (10.0%)
0
0
0
2 (20.0%)
1 (10.0%)
0
0
0
0
1 (10.0%)
1 (10.0%)
0
1 (10.0%)
1 (10.0%)
3(30.0%)

1 (10.0%)

1 (10.0%)
0
0
0
2 (20.0%)
0
0
0
0
1 (10.0%)
0
0
1 (10.0%)
1 (10.0%)
0
2 (20.0%)

0

0
0
1 (10.0%)
2 (20.0%)
0
0
1 (10.0%)
0
0
0
0
0
1 (10.0%)
0
2 (20.0%)

0

0
1 (10.0%)
1 (10.0%)
0
4 (40.0%)
1 (10.0%)
1 (10.0%)
0
1 (10.0%)
0
0
0
0
1 (10.0%)
0
2 (20.0%)

0

1(3.3%)
1(3.3%)
1(3.3%)
1(3.3%)

8 (26.7%)
1(3.3%)
1(3.3%)
1(3.3%)
1(3.3%)
1(3.3%)

0

0
1(3.3%)
3(10.0%)

0
6(20.0%)

0

2 (5.0%)
1(2.5%)
1 (2.5%)
1(2.5%)

10 (25.0%)
2(5.0%)
1 (2.5%)
1(2.5%)
1 (2.5%)
1(2.5%)
1 (2.5%)
1(2.5%)
1 (2.5%)

4(10.0%)
1 (2.5%)

9 (22.5%)

1(2.5%)




Arthropod bite

Burns first degree

Joint dislocation

Ligament sprain

Limb injury

Muscle strain

Skin abrasion

Skin laceration

Sunburn

Musculoskeletal and connective tissue disorders
Arthralgia

Back pain

Intervertebral disc protrusion
Myalgia

Pain in extremity

0
1 (10.0%)
0
0
1 (10.0%)
0
0
0
0
3(30.0%)
1 (10.0%)
0
1 (10.0%)
1 (10.0%)

0

0
0

1 (10.0%)
0
0

1 (10.0%)
0

0

0
0
1 (10.0%)
1 (10.0%)
0
1 (10.0%)
0
0
0
0

1(10.0%)

1 (10.0%)
0
1 (10.0%)
1 (10.0%)
0
0
0
0
0
2 (20.0%)
0
1 (10.0%)
0
0

1(10.0%)

1(3.3%)
0
1(3.3%)
1(3.3%)
0
1(3.3%)
1(3.3%)
1(3.3%)
1(3.3%)
3(10.0%)
0
1(3.3%)
0
0

2(6.7%)

1(2.5%)
1(2.5%)
1 (2.5%)
1(2.5%)
1 (2.5%)
1(2.5%)
1 (2.5%)
1(2.5%)

1(2.5%)

6 (15.0%)

1 (2.5%)
1(2.5%)
1(2.5%)
1(2.5%)

2 (5.0%)

“Patients are counted once per category regardless of the number of events.
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