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MEDI6012: Recombinant Human Lecithin 
Cholesterol Acyltransferase, High- Density 
Lipoprotein, and Low- Density Lipoprotein 
Receptor– Mediated Reverse Cholesterol 
Transport
Richard T. George , MD; Liron Abuhatzira , PhD; Susan M. Stoughton, PhD; Sotirios K. Karathanasis, PhD; 
Dewei She, PhD; ChaoYu Jin, MS; Nicholas A. P. S. Buss, PhD; Rebecca Bakker- Arkema, RPh, MS; 
Emily L. Ongstad , PhD; Michael Koren, MD; Boaz Hirshberg , MD

BACKGROUND: MEDI6012 is recombinant human lecithin cholesterol acyltransferase, the rate- limiting enzyme in reverse cho-
lesterol transport. Infusions of lecithin cholesterol acyltransferase have the potential to enhance reverse cholesterol transport 
and benefit patients with coronary heart disease. The purpose of this study was to test the safety, pharmacokinetic, and 
pharmacodynamic profile of MEDI6012.

METHODS AND RESULTS: This phase 2a double- blind study randomized 48 subjects with stable coronary heart disease on a 
statin to a single dose of MEDI6012 or placebo (6:2) (NCT02601560) with ascending doses administered intravenously (24, 
80, 240, and 800 mg) and subcutaneously (80 and 600 mg). MEDI6012 demonstrated rates of treatment- emergent adverse 
events that were similar to those of placebo. Dose- dependent increases in high- density lipoprotein cholesterol were observed 
with area under the concentration- time curves from 0 to 96 hours of 728, 1640, 3035, and 5318 should be: mg·h/mL in the 
intravenous dose groups and 422 and 2845 mg·h/mL in the subcutaneous dose groups. Peak mean high- density lipoprotein 
cholesterol percent change was 31.4%, 71.4%, 125%, and 177.8% in the intravenous dose groups and 18.3% and 111.2% in 
the subcutaneous dose groups, and was accompanied by increases in endogenous apoA1 (apolipoprotein A1) and non- ATP- 
binding cassette transporter A1 cholesterol efflux capacity. Decreases in apoB (apolipoprotein B) were observed across all 
dose levels and decreases in atherogenic small low- density lipoprotein particles by 41%, 88%, and 79% at the 80- , 240- , and 
800- mg IV doses, respectively.

CONCLUSIONS: MEDI6012 demonstrated an acceptable safety profile and increased high- density lipoprotein cholesterol, en-
dogenous apoA1, and non- ATP- binding cassette transporter A1 cholesterol efflux capacity while reducing the number of 
atherogenic low- density lipoprotein particles. These findings are supportive of enhanced reverse cholesterol transport and a 
functional high- density lipoprotein phenotype.
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High- density lipoprotein (HDL) has long been a 
therapeutic target for the prevention and treat-
ment of atherosclerotic cardiovascular disease. 

Epidemiologic studies have demonstrated a consistent 
reduced risk of cardiovascular events with higher lev-
els of HDL cholesterol (HDL- C).1– 3 However, pharma-
cologic therapies aiming to increase HDL- C with niacin 
and cholesteryl ester (CE) transfer protein (CETP) inhib-
itors have, for the most part, had no4– 7 or just a mod-
est8 effect in reducing major adverse cardiovascular 
events. Furthermore, trials using apoA1 (apolipoprotein 

A1) mimetics have not demonstrated reductions in ath-
erosclerotic plaque progression.9,10 Explanations in-
clude the fact that CETP inhibitors block low- density 
lipoprotein (LDL) receptor– mediated reverse choles-
terol transport (RCT), resulting in no significant change 
in fecal sterol excretion,11 and the finding that some 
apoA1 mimetics (apoA1- Milano) inhibit cholesterol es-
terification.12 On the basis of these observations, some 
have suggested that increasing cholesterol esterifica-
tion or activating CETP could be an effective way of 
enhancing LDL receptor– mediated RCT.13

MEDI6012 is recombinant human lecithin- 
cholesterol acyltransferase (LCAT), a plasma enzyme 
secreted by the liver that is rate limiting in the matura-
tion of HDL particles as it catalyzes the esterification 
of unesterified cholesterol to CE. LCAT has long been 
proposed to play a role in RCT,14 and hence may also 
be important in the development of atherosclerosis.15 
Two prior open- label studies, without placebo control, 
of recombinant human LCAT (ACP- 501) have been 
reported in coronary heart disease and familial LCAT 
deficiency.16,17 The purpose of this study was to test 
the safety, pharmacokinetic, and pharmacodynamic 
profiles of MEDI6012 in subjects with stable coronary 
heart disease on statin therapy in a placebo- controlled 
manner using MEDI6012, which has a higher specific 
activity compared with the former ACP- 501.

METHODS
Study Design
This is a phase 2a, randomized, blinded (subject/inves-
tigator blinded, MedImmune/Astrazeneca unblinded), 
placebo- controlled dose escalation trial (NCT02601560) 
to evaluate the safety, pharmacokinetics, and phar-
macodynamics of single doses of MEDI6012. The trial 
was conducted in 8 sites in the United States and ran-
domized a total of 48 subjects to MEDI6012 or placebo 
(6:2). MEDI6012 dose levels included 24, 80, 240, and 
800  mg via intravenous infusion and 80 and 600  mg 
via subcutaneous injection (Figure  1). The study was 
conducted according to guidelines for Good Clinical 
Practice protocol, informed- consent documents were 
approved by the appropriate institutional review boards, 
and study participants provided informed consent be-
fore any study- related procedures were performed. Data 
underlying the findings described in this article may be 
obtained in accordance with AstraZeneca’s data sharing 
policy described at https://astra zenec agrou ptria ls.pharm 
acm.com/ST/Submi ssion/ Discl osure. All relevant data 
are within the article and its supporting information files.

Patient Population
The study included both men and postmenopausal 
or surgically sterile women aged 40 through 75 years 

CLINICAL PERSPECTIVE

What Is New?
• Intravenous administration of MEDI6012, re-

combinant human lecithin cholesterol acyltrans-
ferase, to patients with coronary artery disease 
results in increases in high- density lipoprotein 
cholesteryl ester and apoA1 (apolipoprotein A1), 
improvements in cholesterol efflux capacity, 
and concomitant decreases in apoB (apolipo-
protein B) and total and small low- density lipo-
protein particles.

What Are the Clinical Implications?
• The lipid, apolipoprotein, and cholesterol ef-

flux changes induced by MEDI6012 support 
the hypothesis that infusions of MEDI6012 can 
enhance reverse cholesterol transport and pos-
sibly regress or reduce the progression of ath-
erosclerotic plaque and lower major adverse 
cardiovascular events.
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ABCA1 ATP- binding cassette transporter 
A1

ADA anti- drug antibodies
AUC0- 96h area under the curve from 
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CEC cholesterol efflux capacity
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HDL- CE high- density lipoprotein cholesteryl 

ester
LCAT lecithin cholesterol acyltransferase
RCT reverse cholesterol transport
REAL Reduction of Infarct Size in Acute 

MI With LCAT
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who had stable coronary heart disease, were diag-
nosed ≥3 months before screening, and were receiv-
ing statin therapy for ≥6 weeks. Other requirements 
included body mass index of 18 to 45  kg/m2, sys-
tolic blood pressure of ≥100 and <160 mm Hg and 
diastolic blood pressure of <90  mm  Hg, and heart 
rate of ≥45 and <85 beats per minute. Exclusion cri-
teria were severe angina (Canadian Cardiovascular 
Society Class III or higher) or heart failure (New York 
Association Class III or higher); severe peripheral ar-
tery disease; left ventricular ejection fraction of <35% 
or left ventricular aneurysm; high- risk coronary or ca-
rotid disease; recent (<3 months) stroke, transient is-
chemic attack, or major surgery; recent (<6 months) 
acute coronary syndrome or hospitalization for heart 
failure; clinically significant ECG abnormalities that 
may interfere with the interpretation of serial ECG and 
Q- T interval changes; presence of an intracardiac de-
vice; recent (<12  months) myocarditis or restrictive 
pericarditis; severe valvular disease; history of acute 
aortic syndrome or aneurysm; disturbances in cho-
lesterol metabolism; uncontrolled endocrine disorder 
or use of systemic corticosteroids; ongoing renal or 
liver disease; fasting triglycerides of >500  mg/dL, 
LDL cholesterol (LDL- C) of >150 mg/dL and HDL- C 
of >60 mg/dL for men and >65 mg/dL for women; 

use of nonstatin lipid- lowering medications or sup-
plements; chronic infection or recent febrile illness; 
and history of severe allergy or hypersensitivity, in-
cluding any component of the investigational product 
formulation or other biological agent.

Study Procedures
Following a 28- day screening period (or up to 42 days for 
subjects who required a washout of a concomitant med-
ication), subjects were admitted before randomization 
(day −1) and dose administration (day 1) and remained 
at the study center for 8 days. Subjects were followed 
through 28 days after the dose of investigational product 
(day 29 visit). Timing of pharmacokinetic and pharma-
codynamic sampling are noted in Figure  1. Additional 
follow- up was done in subjects with positive anti- drug 
antibody (ADA) immunogenicity results on day 29.

For intravenous cohorts, MEDI6012 or placebo 
was administered over 60 minutes. For subcutaneous 
cohorts, MEDI6012 or placebo was administered as 
subcutaneous injections in the lower abdomen. Safety 
monitoring included vital signs, ECG assessments, te-
lemetry (for intravenous administration), and laboratory 
safety tests.

The primary pharmacodynamic end point was serum 
concentration of HDL- C; secondary pharmacodynamic 

Figure 1. Study flow diagram and additional design details.
pbo indicates placebo; PD, pharmacodynamics; and PK, pharmacokinetics.
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end points were serum concentrations of other key lipids, 
lipoproteins, and apolipoproteins (Medpace Research 
Laboratories, Cincinnati, OH): total cholesterol, unester-
ified cholesterol, CE, HDL- CE, HDL unesterified choles-
terol, non– HDL- C, non– HDL- CE, non– HDL unesterified 
cholesterol, LDL- C (direct measure), apoB, apoA1, and 
pre- beta HDL. For samples requiring fasting, a minimum 
of 6 hours was required. Subjects were also asked to 
refrain from strenuous exercise and alcohol consump-
tion for ≈48 hours before any study visit. The serum con-
centration of MEDI6012 was measured by enzymatic 
method (MPI Research, Mattawan, MI).

Exploratory pharmacodynamic end points investi-
gated in this study included lipoprotein size and com-
position assessed by nuclear magnetic resonance 
spectroscopy (LipoScience, Morrisville, NC) and ex 
vivo non– ATP binding cassette 1 (non- ABCA1) and 
ABCA1 cholesterol efflux capacity (CEC) (Vascular 
Strategies, Plymouth Meeting, PA). In addition, an in-
flammation suppression assay was used to test the 
anti- inflammatory properties of HDL from patients be-
fore and after treatment (Data S1).

Adverse events and serious adverse events were 
collected from the time of informed consent until the 
end of the follow- up period (day 29 or longer, if appli-
cable) and were graded by severity and relationship to 
investigational product.

The immunogenicity potential of MEDI6012 was as-
sessed with an ADA screening assay, followed by a 
confirmatory assay and titer evaluations when appli-
cable. Samples positive for ADA were further charac-
terized as either neutralizing or nonneutralizing with an 
enzymatic assay (MPI Research).

Statistical Analysis
A total of 48 subjects were randomized in a 6:2 ratio 
to receive MEDI6012 or placebo. The sample size was 
empirically determined to provide adequate safety, 
tolerability, and pharmacokinetic/pharmacodynamic 
data to achieve study objectives while exposing as few 
subjects as possible to the investigational product and 
study procedures.

Categorical data were summarized by the num-
ber and percentage of subjects in each category. 
Continuous variables were summarized by descriptive 
statistics, including mean, standard deviation, median, 
and minimum and maximum, as appropriate. Data 
analyses were conducted with SAS software version 
9.3 or higher (SAS Institute, Cary, NC).

The primary analysis of the safety and pharmaco-
dynamic end point was performed on the basis of the 
as- treated population. The pharmacokinetic and im-
munogenicity data were analyzed in the pharmacoki-
netic population and the immunogenicity population, 
respectively (Table S1).

The primary pharmacodynamic variable of interest 
was the baseline- adjusted area under the curve from 
0 to 96 hours (AUC0– 96h) for HDL- C, calculated using 
the trapezoidal rule. Area under the curve between- 
treatment group comparisons were determined by 
using ANCOVA, with adjustment of the baseline values 
and the treatment group.

For pharmacokinetic parameters, the actual time 
of pharmacokinetic sampling, rather than the nom-
inal (planned) sampling time, was used to derive 
pharmacokinetic parameters with noncompartmen-
tal model 200 to 202 for extravascular administration, 
using Phoenix WinNonlin 6.3 (Pharsight, Mountain 
View, CA) according to the standard operating pro-
cedures described in Standard Methods for the Non- 
Compartmental Analysis of Pharmacokinetic Data.18 
The pharmacokinetic parameters were determined 
from the concentration- time data for MEDI6012 if data 
allowed.

Nominal P values are presented in this article, and 
no multiplicity adjustment was performed.

RESULTS
Baseline Characteristics and Treatment 
Allocation
The study randomized 48 individuals to MEDI6012 
(n=36) or placebo (n=12) at MEDI6012 doses of 24, 80, 
240, or 800 mg IV (n=24) or doses of 80 or 600 mg SC 
(n=12).

Baseline characteristics were generally balanced 
and reflected a population with stable coronary heart 
disease on statin therapy (Table  1). The mean age 
of trial participants was 64  years, and 81.3% were 
men. Baseline mean levels of HDL- C were 34.7±7.4 
mg/dL and 39.1±9.2 mg/dL in the MEDI6012 intrave-
nous and subcutaneous groups, and 35.0±12.8 mg/
dL and 33.8±7.1  mg/dL in the placebo intravenous 
and subcutaneous groups. Baseline mean levels 
of LDL- C (direct assay) were 77.9±24.3 mg/dL and 
79.2±16.6  mg/dL in the MEDI6012 intravenous and 
subcutaneous groups, and 79.4±23.2 mg/dL and 
84.3±21.5  mg/dL in the placebo intravenous and 
subcutaneous groups.

HDL- C and Other Key Pharmacodynamic 
End Points
Single doses of MEDI6012 resulted in dose- dependent 
increases in the primary pharmacodynamic end point: 
the baseline- adjusted AUC0– 96h for HDL- C across all dose 
levels, with peak concentrations occurring between days 
2 and 4 (Figures 2A and 3A). Consistent with the mecha-
nism of action of MEDI6012, the baseline- adjusted AUC0– 

96h for HDL- CE and CE increased in a dose- dependent 
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manner across all intravenous and subcutaneous treat-
ment groups (Figures  2B, 2C, 3B, and 3C), reaching 
statistical significance at the 80- , 240- , and 800- mg IV 
doses and 600- mg SC doses. Baseline- adjusted area 
under the curve from time 0 to 168 hours demonstrated 
similar increases (data not shown). Percent change from 
baseline in peak mean HDL- C was 31.4%, 71.4%, 125%, 
and 178% in the 24- , 80- , 240- , and 800- mg IV dose 
groups, respectively, and 18.3% and 111% in the 80-  and 
600- mg SC dose groups, respectively. Percent CE in-
creased in a dose- dependent manner when referenced 

to HDL- C, total cholesterol, and non– HDL- C (Figure S1). 
In addition, the baseline- adjusted AUC0– 96h of endoge-
nous apoA1 increased significantly across all intravenous 
doses and with the 600- mg SC dose (Figures 2D and 
3D). AUC0– 96h for select lipid parameters can be found 
in Table S2.

LDL- C, ApoB, and LDL Particle Number
We hypothesized that enhancement of LDL receptor– 
mediated RCT would result in the transfer of cho-
lesterol and CE from HDL particles to LDL particles, 

Figure 2. Change from baseline (milligrams per deciliter) in serum concentration over time for HDL- C (A), HDL- CE (B), CE 
(C), ApoA1 (D), LDL- C (E), and ApoB (F).
Mean baseline levels are listed in the following order: placebo intravenous, MEDI6012 intravenous group, placebo subcutaneous, 
MEDI6012 SC group, respectively. HDL- C: 35, 34.7, 33.8, and 39.1 mg/dL; HDL- CE: 28.9, 29, 28.8, and 33 mg/dL; CE: 108.3, 103.3, 
114, and 110.4 mg/dL; apoA1: 127.0, 121.3, 116.3, and 129.5 mg/dL. LDL- C: 82.7, 78, 80.5, and 78.2 mg/dL; apoB: 79.1, 74.1, 80.8, and 
74.4 mg/dL. Error bars show standard error of the mean. ApoA1 indicates apolipoprotein A1; ApoB, apolipoprotein B; CE, cholesteryl 
ester; HDL- C, high- density lipoprotein cholesterol; HDL- CE, high- density lipoprotein cholesteryl ester; and LDL- C, low- density 
lipoprotein cholesterol.
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resulting in an increase in LDL- C content but no in-
crease in LDL particle number. There was no change 
in baseline- adjusted AUC0– 96h for LDL- C in the 24-  and 
80- mg IV or the 80- mg SC dose groups (Figures 2E 

and 3E). However, at higher doses, LDL- C increased 
in the 240- mg IV group (P=0.096) and the 800- mg 
IV group (P=0.002). The peak in LDL- C occurred on 
day 4, following the peak in HDL- CE on days 2 to 3 

Figure 3. Box and whisker plots for area under the curve (AUC) from 0 to 96 hours (milligrams per hour per deciliter) for 
high- density lipoprotein cholesterol (HDL- C) (A), high- density lipoprotein cholesteryl ester (HDL- CE) (B), cholesteryl ester 
(C), apolipoprotein A1 (D), low- density lipoprotein cholesterol (LDL- C) (E), and apolipoprotein B (F).
Results for other lipid measurements can be found in Table S2. Error bars show standard error of the mean. P- IV indicates placebo 
(intravenous); and P- SC, placebo (subcutaneous).
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(Figure 2B). Baseline- adjusted AUC0– 96h for apoB sig-
nificantly decreased across all intravenous dose co-
horts of MEDI6012 (Figures 2F and 3F) and was not 
dose dependent.

Nuclear magnetic resonance spectroscopy was 
used to measure the effect of MEDI6012 on lipoprotein 
particle size and number. An increase in LDL particle 
size was observed at all dose levels except the 80- mg 
SC group. A decrease in total LDL particle number was 
observed at the 80-  and 240- mg IV doses. Marked 
maximum decreases in small LDL particles of 41±26%, 
88±7%, and 79±21% were seen at the 80- , 240- , and 
800- mg IV dose levels, respectively (Figure 4A), and an 
increase in large LDL particles was seen in the 240-  
and 800- mg IV dose groups (data not shown).

Post hoc, we hypothesized that the reduction in 
apoB may be related to the intensity of statin therapy,19 
because statins would increase the number of LDL 
receptors expressed on hepatocytes. If MEDI6012 is 
enhancing LDL receptor– mediated RCT, this would be 
more evident in subjects taking high- intensity statins. 
Subjects treated with MEDI6012 who were on high- 
intensity statins had significantly lower apoB levels 
than those taking placebo (mean AUC0– 96h, −740.3 
versus 104.7; P=0.005) and MEDI6012 patients receiv-
ing low- intensity statins (mean AUC0– 96h, −740.3 versus 
378.2; P=0.01) (Figure 4B).

Pre- Beta HDL and Ex Vivo CEC
Administration of LCAT resulted in dose- dependent 
decreases in pre- beta HDL (Figure 5A). No significant 
change was seen in ABCA1 efflux across all doses 

except the 240- mg dose (Figure 5B). However, dose- 
dependent increases in global and non- ABCA1 CEC 
were observed (Figure 5C and 5D). Ex vivo inflamma-
tion suppression assays performed in the 600- mg SC 
cohort demonstrated that MEDI6012 resulted in HDL 
that was capable of suppressing the secretion of pro-
inflammatory cytokines interferon- γ, interleukin- 1β, in-
terleukin- 8, and tumor necrosis factor- α within 7 days 
(see Data S1 and Figure S2).

Pharmacokinetics of MEDI6012
The MEDI6012 concentration- time profile and phar-
macokinetic parameters are shown in Table  2 and 
Figure  S3. In summary, MEDI6012 concentra-
tions increased rapidly in a dose- proportional man-
ner (Figure S3) and declined, with a mean half- life of 
17.6  hours for the 24- mg IV dose and mean half- life 
of 45.7 to 55.4 hours for the 80-  to 800- mg IV doses, 
and exhibited linear pharmacokinetics. Peak exposure 
and systemic plasma exposure (area under the curve 
to infinite time) increased proportionally between the 
80-  and 800- mg IV doses (Table 2). Mean clearance 
appeared to be dose independent and was 199 mL/h 
for the 24- mg dose and 79.9– 103 mL/h at the 80-  to 
800- mg IV doses. At 24 mg, the high clearance rate 
(199 mL/h) and short half- life (17.6 hours) were associ-
ated with the low concentration of MEDI6012 at this 
dose and the assay sensitivity (below the limit of meas-
urement, <2.5 μg/mL).

For subscuaneous administration, MEDI6012 levels 
from the 80- mg SC dose group were predominantly 
below the limit of quantification (<2.5  µg/mL). After 

Figure 4. Change from baseline in small low- density lipoprotein (LDL) particle concentration overall (A) and apolipoprotein 
B (ApoB) area under the curve from 0 to 96 hours (AUC0– 96h) (B) according to statin intensity.
Statin intensity was classified according to the American College of Cardiology/American Heart Association guidelines on treatment 
of blood cholesterol.19 P values were calculated using the Mann- Whitney nonparametric 2- tailed t test.
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the 600- mg SC administration, MEDI6012 was ab-
sorbed with a mean time to maximum concentration of 
56.0 hours (Table 2). MEDI6012 concentrations declined 
after reaching peak exposure, with a mean half- life of 
89.5 hours. Mean peak exposure, area under the curve 
to infinite time, and clearance of the fraction of subcuta-
neous dose absorbed are shown in Table 2. The relative 
bioavailability derived based on mean dose- normalized 
area under the curve to infinite time between the 600- mg 
SC to the 80- mg IV, 240- mg IV, and 800- mg IV doses 
was 53.5%, 47.0%, and 49.8%, respectively.

LCAT mass and activity showed a strong linear cor-
relation (R=0.98, P<0.001), and there was no plateau at 
higher doses (Figure S4).

Safety and Adverse Events
A single dose of MEDI6012 was generally safe and 
well tolerated in this trial. There were no treatment- 
emergent serious adverse events or deaths. No sig-
nificant changes in safety laboratory parameters, vital 
signs, or ECG parameters were noted after either intra-
venous or subcutaneous dosing.

Treatment- emergent adverse events were reported 
by 55.6% (20/36 subjects) of all MEDI6012- treated 
subjects and 41.7% (5/12 subjects) of placebo- treated 

subjects (Table  S3). For the MEDI6012- treated sub-
jects, the most frequent treatment- emergent adverse 
events in the intravenous cohorts were headache (2/24 
subjects, 8.3%) and irritation at the site of the med-
ical device (2/24 subjects, 8.3%). In the subcutane-
ous cohorts, the most frequent treatment- emergent 
adverse events for MEDI6012- treated subjects were 
injection site reaction (3/12 subjects, 25.0%), injection 
site erythema, headache, and constipation (each 2/12 
subjects, 16.7%). Most treatment- emergent adverse 
events were mild or moderate in severity. One grade 
3 treatment- emergent adverse event of presyncope 
was considered unrelated to MEDI6012 by the inves-
tigator. The incidence of treatment- related, treatment- 
emergent adverse events was not greater with higher 
doses of MEDI6012.

Immunogenicity
ADAs were detected in 5 of 36 subjects treated with 
MEDI6012, 3 from the 800- mg IV group and 1 each 
from the 80-  and 600- mg SC groups. In 4 of the 5 sub-
jects, the ADA titer was <1, with no notable changes 
in HDL- C and no neutralizing antibody. In the remain-
ing subject (80- mg SC group), HDL- C declined from 
35 mg/dL at baseline to 17 mg/dL on day 57, increased 

Figure 5. Change from baseline in pre– beta- 1 high- density lipoprotein (preB1- HDL) (A), ATP- binding cassette A1 
(ABCA1) (B), Global (C), and non- ABCA1 (D) cholesterol efflux capacity (CEC).
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to 28 mg/dL on day 128, and returned to an above- 
baseline level of 38 mg/dL on day 247 despite contin-
ued elevated ADA titers of 64:1 to 256:1. There was no 
change in percent CE, and an enzymatic assay that 
determined the ability of LCAT to esterify a fluorescent 
analog of cholesterol was negative for neutralizing 
antibody.

DISCUSSION
This phase 2a, single- ascending- dose study testing 
MEDI6012 in patients with stable coronary heart dis-
ease on statin therapy demonstrated that (1) a single 
dose of MEDI6012 is safe and well tolerated and that 
MEDI6012 results in (2) dose- dependent increases in 
HDL- C driven by increases in CE in the HDL particle, 
consistent with the mechanism of action of LCAT; (3) 
dose- dependent increases in endogenous apoA1; (4) 
improvements in HDL function via improvements in 
non- ABCA1 CEC; (5) a favorable profile of LDL particles 
with an increase in LDL- C and concomitant decreases 
in apoB and total and small LDL particle numbers; and 
that (6) MEDI6012 may work synergistically with statins 
with greater decreases in apoB with high- intensity sta-
tin therapy. Together, these findings support the con-
cept that treatment with MEDI6012 may enhance LDL 
receptor– mediated RCT.

MEDI6012 Mechanism of Action
MEDI6012 is human recombinant LCAT, the rate- 
limiting enzyme in RCT that esterifies unesterified 
cholesterol in HDL particles (Figure 6). LCAT works by 
binding to apoA1 on pre- beta HDL and larger HDL par-
ticles. Unesterified cholesterol in HDL is esterified to 
become CE, which is pulled into the HDL core and cre-
ates a unidirectional gradient of cholesterol movement 

from cholesterol- loaded cells to HDL. The majority of 
CE in HDL will be transferred to apoB- containing parti-
cles via CETP. The vast majority of CE transferred from 
HDL to apoB- containing particles is destined for up-
take by the LDL receptor on hepatocytes (major route), 
completing the cycle of LDL receptor– mediated RCT.20 
A minority of these HDL particles will be taken up by 
the SRB1 (scavenger receptor class B type 1) receptor 
on the liver (minor route).

The results from this phase 2a study support the 
mechanism of action of LCAT and show that infu-
sions of MEDI6012 result in rapid increases in HDL- C, 
HDL- CE, and CE. The transfer of CE to LDL via CETP 
is evident, with peaks in LDL- C that follow the peak 
of HDL- C and HDL- CE. The apoB levels decreased 
with infusions of MEDI6012, indicating that larger CE- 
rich LDL particles may be more readily taken up by 
the LDL receptor. Indirectly, the greater decrease in 
apoB- containing particles with higher- intensity statin 
therapy suggests that apoB- containing particle uptake 
is enhanced in the presence of MEDI6012 and with 
the higher LDL receptor expression that occurs with 
more intense statin therapies. These findings together 
support the concept that MEDI6012 may enhance LDL 
receptor– mediated RCT.

This phase 2a study follows a phase 1b, open- label, 
single- dose, dose- escalation study with recombinant 
human LCAT, formerly known as ACP- 501.17 Although 
both studies infused LCAT in patients with coronary 
heart disease, the specific activity of the MEDI6012 
used in this study is higher, as demonstrated by the 
much lower doses used and the much higher HDL- C 
levels achieved in the current study. For example, the 
3.0- mg/kg dose of ACP- 501 equated to a mean dose 
of 279 mg and achieved a 19% maximum increase in 
HDL- C. In comparison, a 240- mg dose of MEDI6012 
achieved a 115% maximum increase in HDL- C, a 6- fold 

Table 2. Summary of Noncompartmental Analysis Pharmacokinetic Parameter Estimates

MEDI6012, 
24 mg IV, n=6

MEDI6012, 
80 mg IV, n=6

MEDI6012, 
240 mg IV, n=6

MEDI6012, 800 mg 
IV, n=6

MEDI6012, 
600 mg SC, n=6

Cmax, µg/mL, mean (SD) 5.02 (2.25) 20.2 (4.15) 73.5 (9.40) 229 (55.4) 22.8 (9.75)

Tmax, h, mean (SD)* 1.00– 1.00 1.00– 1.50 1.00– 2.00 1.00– 1.50 48.0– 72.0

t1/2, h, mean (SD)† 17.6 (5.47) 46.9 (17.6) 45.7 (3.67) 55.4 (14.2) 89.5 (46.7)

AUC0– 168, µg·h/mL, mean (SD)† 137 (55.0) 805 (265) 2760 (249) 8470 (2000) 2460 (824)

AUC0- last, µg·h/mL, mean (SD) 46.8 (42.7) 683 (267) 2760 (249) 9020 (2760) 2460 (824)

AUC0- inf, µg·h/mL, mean (SD)† 137 (56.1) 887 (308) 3030 (298) 9510 (2720) 3560 (732)

CL or CL/F, mL/h, mean (SD)† 199 (80.7) 103 (47.1) 79.9 (7.47) 89.9 (24.6) 176 (46.8)

Vss, L, mean (SD)† 4.73 (1.14) 5.85 (1.53) 4.97 (0.442) 5.41 (0.603) NR

AUC0– 168 indicates area under the concentration-time curve to from 0 to 168  hours; AUC0- inf, area under the concentration-time curve to infinite time; 
AUC0- last, area under the concentration-time curve to the last measurable timepoint; CL, clearance; Cmax, first occurrence of the maximum observed plasma 
concentration determined directly from the raw concentration-time data; F, fraction of the subcutaneous dose absorbed; NR, not reported; t1/2, elimination 
half-life; Tmax, time to which Cmax was determined directly from raw concentration-time data; and Vss, volume of distribution at steady state.

*Range, as minimum– maximum, is provided instead of mean.
†n=4.
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difference. Similarly, responses were less for ACP- 501, 
compared with MEDI6012, for CE, apoA1, and total 
cholesterol. The time course of changes in lipids was 
similar between the two LCAT preparations in regard to 
the onset of changes in total cholesterol, HDL- C, and 
LDL- C.

LCAT, CETP, and LDL Receptor– Mediated 
RCT
The failures of the CETP inhibitors torcetrapib, 
dalcetrapib, and evacetrapib, as well as modest 
reductions in major cardiovascular events with an-
acetrapib, have demonstrated that increasing HDL- C 
by blocking the transfer of CE to the LDL particle 
is not an effective method for reducing major ad-
verse cardiovascular events.4,6– 8 CETP inhibitors and 
MEDI6012 share some similarities in the first step of 
reverse cholesterol transport, CEC, which is inversely 
associated with cardiovascular events.21 MEDI6012 
increased global CEC mainly driven by an increase 
in ATP- binding cassette transporter G1 CEC. The 
lack of an increase in ABCA1 CEC is likely second-
ary to the decrease seen in pre- beta1. This is indi-
rect evidence that efflux may have occurred in vivo 
with the consumption of pre- beta1 particles that 

are no longer available to show their effects in an ex 
vivo assay. In contrast, evacetrapib increases both 
ABCA1 and ATP- binding cassette transporter G1 
efflux capacity and increases pre- beta1 particles.22 
Similarly, dalcetrapib also increases CEC, but this 
depends on genotype.23,24 However, CETP inhibi-
tors raise HDL levels by placing a roadblock in LDL 
receptor– mediated RCT, blocking the transfer of CE 
to apoB- containing particles. This has led to some 
calling for CETP activators, not inhibitors.13 Although 
MEDI6012 is not a direct CETP activator, it does pro-
vide additional substrate for CETP to transfer to the 
LDL particle, a completely different method of in-
creasing HDL- C than CETP inhibitors.

It has been known for some time that LCAT has 
the potential to enhance LDL receptor– mediated 
RCT,25 possibly enabling regression of atheroscle-
rotic plaque. Hoeg and colleagues demonstrated that 
overexpression of LCAT in transgenic rabbits pre-
vents diet- induced atherosclerosis.26 In nonhuman 
primates, overexpression of human LCAT reduced 
apoB levels because of an increase in LDL catab-
olism.27 Furthermore, it was demonstrated that the 
mechanism of action of LCAT is via the LDL recep-
tor when it was shown that human LCAT increased 
the catabolism of LDL particles only when the LDL 

Figure 6. Effect of MEDI6012 on biomarkers of reverse cholesterol transport.
αHDL indicates alpha high- density lipoprotein; ABCA1, ATP- binding cassette A1; ABCG1, ATP- binding cassette transporter G1; 
ApoA1, indicates apolipoprotein A1; ApoB, apolipoprotein B; CE, cholesteryl ester; CETP, cholesteryl ester transfer protein; FC, free 
cholesterol; HDL, high- density lipoprotein; HDL- C, high- density lipoprotein cholesterol; HDL- CE, high- density lipoprotein cholesteryl 
ester; LCAT, lecithin cholesterol acyltransferase; LDL, low- density lipoprotein; LDL- C, low- density lipoprotein cholesterol; LDLR, low- 
density lipoprotein receptor; pre- β- HDL, pre- beta high- density lipoprotein; SRB1, Scavenger Receptor Class B type 1; TG, triglyceride; 
and VLDL, very low- density lipoprotein.
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receptor is present, again in transgenic rabbits.11 
Similar results were shown in nonhuman primates 
that express human LCAT.27 Together, these studies 
demonstrate that overexpression of LCAT enhances 
LDL receptor– mediated RCT, resulting in atheroma 
regression. In the current study, total number of LDL 
particles, especially small LDL particles, and levels 
of apoB decreased. The decrease in apoB appeared 
to be enhanced by high- intensity statins, the human 
equivalent of increasing LDL receptors, as has been 
done in prior preclinical studies. These findings sup-
port the hypothesis that LCAT may enhance RCT via 
the LDL receptor.

One question that does arise from this study is 
whether LDL receptor– mediated RCT could be 
maxed out at higher doses. This is unclear from the 
current data. However, LDL- C rises significantly with 
the highest dose of MEDI6012, and at this dose, total 
LDL particle numbers are not significantly decreased. 
However, apoB does decrease significantly across 
all intravenous doses in a non– dose- dependent 
manner.

LCAT, ApoA1, and ApoB
Reductions in cardiovascular risk seen with in-
creased levels of HDL- C track with apoA1 levels,1 
making apoA1 a target for the prevention of cardi-
ovascular diseases. Furthermore, the ratio of apoB 
to apoA1 is an independent predictor of cardiovas-
cular events, because higher ratios are associated 
with higher event rates. In the current study, infu-
sions of MEDI6012 resulted in decreases in apoB 
and increases in endogenous apoA1, making this 
ratio more favorable for potential cardiovascular risk 
reduction.28 We did observe that although higher 
doses of MEDI6012 continued to increase HDL cho-
lesterol content, going from the 240- mg to the 800- 
mg dose did not further increase the level of apoA1. 
The reason for this cannot be answered by this study 
but may suggest there may be less return in regard 
to apoA1 with higher doses. Several attempts have 
been made to increase apoA1 via infusions of apoA1 
particles. Synthetic apoA1 particles packaged with 
phospholipids have failed to demonstrate atheroma 
regression on invasive imaging studies.9,10,29 The lack 
of efficacy of these therapies may be related to evi-
dence that these particles result in the inhibition of 
LCAT, as seen with recombinant apoA1- Milano com-
plexed with palmitoyl- oleoyl- phosphatidylcholine30 or 
sphingomyelin complexed with recombinant HDL.31 
The inhibition of LCAT probably accounted for the 
decreases in HDL- C and LDL- C seen in the MDCO- 
216 Infusions Leading to Changes in Atherosclerosis: 
a Novel Therapy in Development to Improve 
Cardiovascular Outcomes— Proof of Concept IVUS, 

Lipids, and Other Surrogate Biomarkers (MILANO- 
PILOT) trial,9 as opposed to the findings from infu-
sions of LCAT in this study.

Limitations and Future Clinical 
Development of MEDI6012
The results from this phase 2a, single- ascending- dose 
study support further development of MEDI6012 as a 
therapy in patients at risk for cardiovascular events. 
However, there are several limitations that need to be 
taken into consideration. First, this is a small study with 
a single dose of MEDI6012, and further studies with 
multiple doses are warranted. Second, although the 
changes in lipid levels demonstrated in this study sup-
port the concept of enhanced LDL receptor– mediated 
RCT, these measurements are once- in- time evalua-
tions and do not adequately describe the kinetics of 
lipid metabolism changes with MEDI6012. A tracer 
kinetics study is being finalized that will further evalu-
ate these findings. Finally, MEDI6012 is a recombinant 
enzyme with a half- life of ≈2  days, and the bioavail-
ability was limited to ≈50% with subcutaneous dosing. 
Furthermore, injection site reactions and injection site 
erythema occurred in a third of subjects receiving a 
single dose of MEDI6012. Taken together, these attrib-
utes favor MEDI6012 to be a once- weekly intravenous 
therapy that will be best suited for a short- term and 
perhaps acute therapy.

One potential option is acute myocardial infarction, 
for which there is emerging evidence that apoA1 and 
HDL may have a role in cardioprotection. Epidemiologic 
and preclinical studies have established that higher 
levels of HDL- C are cardioprotective in patients after 
myocardial infarction, and infusions of HDL or apoA1 
mimetics reduce myocardial infarct size and improve 
left ventricular systolic function in animal models of 
acute myocardial infarction.32– 36 This cardioprotective 
mechanism is supported by the presence of HDL and 
its constituent sphingosine 1 phosphate and occurs 
via the RISK/SAFE (reperfusion injury salvage kinase/
survivor activating factor enhancement) pro- survival 
kinase pathways.37 The increases in apoA1 seen in 
these studies are similar to the increases seen with 
MEDI6012.

In addition, although HDL has anti- inflammatory 
properties in healthy individuals, the systemic oxida-
tive stress and inflammation that are present in chronic 
disease states like heart disease and diabetes mellitus 
leads to alterations in HDL that render it dysfunctional 
and proinflammatory.38– 40 This dysfunctional HDL dis-
plays impaired CEC,41 impaired ability to prevent oxi-
dation of LDL,42 and impaired ability to protect against 
endothelial dysfunction.43

In these disease states, abnormal HDL can be-
come proinflammatory and contribute to oxidative 
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damage. The present study demonstrated that the 
anti- inflammatory properties of HDL from a single dose 
of LCAT treatment in study participants was improved 
over baseline in terms of the ability to suppress cyto-
kine production in response to a proinflammatory stim-
ulus. Interestingly, the extent of anti- inflammation was 
seen at 7 days after treatment, just past the peak in 
HDL- C levels in patients receiving LCAT (see Data S1). 
This suggests that HDL generated by this treatment 
mimics the physiological properties of healthy HDL.

On the basis of the potential of MEDI6012 for ather-
oma regression and post– myocardial infarction cardio-
protection and its pharmacokinetic/pharmacodynamic 
profile, MEDI6012 is being tested in the REAL- TIMI 
(Reduction of Infarct Size in Acute MI With LCAT- 
Thrombolysis in Myocardial Infarction) 63B phase 2b 
trial (NCT03578809).44 This trial has completed enroll-
ing patients with acute ST- segment– elevation myo-
cardial infarction, where we will test the potential for 
MEDI6012 to be a first- in- class therapy for myocardial 
and atheroprotection. This proof- of- concept study will 
determine whether MEDI6012 can reduce infarct size, 
improve ejection fraction, and regress coronary ather-
oma, using state- of- the- art, noninvasive imaging.

In summary, this phase 2a, single- ascending- dose 
study demonstrates that infusions of MEDI6012 re-
sult in dose- dependent increases in HDL- C, HDL- CE, 
and CE, followed by increases in LDL- C content and 
decreases in apoB levels and LDL particle numbers. 
Together, these findings indirectly support the con-
cept of enhanced LDL receptor– mediated RCT by 
MEDI6012. Future clinical development of MEDI6012 
will leverage its unique mechanism of action and 
pharmacokinetic/pharmacodynamic profile to rapidly 
increase functional HDL- C in the setting of acute myo-
cardial infarction in the REAL- TIMI 63B phase 2b trial.
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SUPPLEMENTAL MATERIAL 



Data S1. 

 

Supplemental Methods 

 

Inflammation Suppression Assay. An inflammation suppression assay was used to test the anti-

inflammatory properties of high-density lipoprotein (HDL) from patients before and after 

treatment. A THP-1 monocytic cell line was differentiated with 500 nM phorbol 12-myristate 13-

acetate for 4 hours, the medium was changed, and cells were allowed to differentiate into 

macrophage-like cells for 3 days. Cells were exposed to polyethylene glycol (PEG)–precipitated 

HDL overnight, washed, and stimulated with 1 µM nigericin for 4 hours. Supernatants were 

collected and assayed for cytokines with MSD multiplex plates. Percent production of cytokines 

was calculated and compared with those achieved under non-HDL control conditions. Cells were 

then washed and stimulated with the inflammatory activator nigericin. Cytokine production was 

measured in supernatants from stimulated cells. Data are presented as percent maximum 

cytokine production, which is the maximum level of cytokine secretion observed when cells are 

stimulated in the absence of HDL. 

 

Supplemental Results 

 

Effect of LCAT (MEDI6012) on anti-inflammatory properties of HDL. The effect of 

MEDI6012 on the ability of HDL to suppress inflammation ex vivo is shown for the 600-mg 

subcutaneous dose in Figure S2. Serum from subjects at baseline, days 4 (when HDL cholesterol 

[HDL-C] peaks), 7, and 28 was treated with PEG to remove non-HDL lipoproteins and examined 



for their ability to suppress cytokine secretion in response to an inflammatory stimulus. 

Administration of human lecithin cholesterol acyltransferase (LCAT) resulted in HDL that 

demonstrated the ability to significantly suppress secretion of pro-inflammatory cytokines 

interferon gamma (IFNγ) (P = 0.0110), interleukin 1β (IL-1β) (P = 0.0002), IL-8 (P = 0.0020), 

and tumor necrosis factor alpha (TNFα) (P = 0.0004) at day 7 after treatment relative to baseline, 

and this effect was maintained in IL-8 at 28 days post-treatment (P = 0.0219) (Figure S2A). In 

addition, after HDL-C normalization, the ability of HDL from LCAT-treated patients to suppress 

secretion of pro-inflammatory cytokines IFNγ (P = 0.0219), IL-1β (P = 0.0052), IL-8 (P = 

0.0024), and TNFα (P = 0.0024) at day 7 after treatment relative to baseline was observed 

(Figure S2B). 

 

  



Table S1. Analysis Populations. 

Population Definition 

As-treated All subjects who receive any study 

investigational product. subjects were 

analyzed according to the treatment they 

actually received 

Pharmacokinetics All subjects in the as-treated population who 

have at least one detectable LCAT serum 

concentration measurement 

Immunogenicity All subjects in the as-treated population with 

at least one serum sample for immunogenicity 

testing 



Table S2. AUC0-96h Values for Select Lipids and Apolipoproteins. 

 

Lipid/ 

Apolipoprotein 

AUC0-96h (mg∙h/dL) 

Placebo 

IV 

(N = 8) 

MEDI6012 

24 mg IV 

(N = 6) 

MEDI6012 

80 mg IV 

(N = 6) 

MEDI6012 

240 mg IV 

(N = 6) 

MEDI6012 

800 mg IV 

(N = 6) 

Placebo 

SC 

(N = 4) 

MEDI6012 

80 mg SC 

(N = 6) 

MEDI6012 

600 mg SC 

(N = 6) 

N 8 6 5 6 6 4 5 5 

HDL-C, mean 

(SD) 

–49.1 

(120.0) 

728.3 

(334.2) 

1639.9 

(631.7) 

3035 

(439.1) 

5318.3 

(1674.3) 

–113.5 

(289.4) 

422.4 

(395.7) 

2844.7 

(1219.1) 

 P  — 0.095 <0.001 <0.001 <0.001 — 0.440 <0.001 

HDL-CE, mean 

(SD) 

–50.3 

(108.9) 

668.4 

(263.3) 

1460.7 

(584.0) 

2778.0 

(416.7) 

4886.0 

(1459.7) 

–132.6 

(253.1) 

392.7 

(350.3) 

2672.5 

(1115.7) 

 P — 0.084 <0.001 <0.001 <0.001 — 0.410 <0.001 



Lipid/ 

Apolipoprotein 

AUC0-96h (mg∙h/dL) 

Placebo 

IV 

(N = 8) 

MEDI6012 

24 mg IV 

(N = 6) 

MEDI6012 

80 mg IV 

(N = 6) 

MEDI6012 

240 mg IV 

(N = 6) 

MEDI6012 

800 mg IV 

(N = 6) 

Placebo 

SC 

(N = 4) 

MEDI6012 

80 mg SC 

(N = 6) 

MEDI6012 

600 mg SC 

(N = 6) 

CE, mean (SD) 

–24.6 

(776.0) 

32.8 

(992.6) 

1886.8 

(722.8) 

3529.2 

(628.3) 

6555.7 

(1674.0) 

–90.2 

(965.4) 

302.4 

(428.4) 

3362.3 

(1340.5) 

 P — 0.996 0.003 <0.001 <0.001 — 0.526 <0.001 

ApoA1, mean 

(SD) 

–76.0 

(618.7) 

887.5 

(991.4) 

2038.4* 

(954.6) 

2243.9 

(992.9) 

1721.1 

(615.6) 

497.2 

(1715.4) 

282.0* 

(701.2) 

2333.6* 

(1459.1) 

 P — 0.041 <0.001 <0.001 <0.001 — 0.583 0.007 

LDL-C direct, 

mean (SD) 

182.1 

(600.9) 

–473.0 

(1096.4) 

83.2 

(762.0) 

987.2 

(453.8) 

1812.8 

(1081.8) 

–101.6 

(854.2) 

–61.7 

(438.1) 

996.1 

(803.5) 

 P — 0.190 0.846 0.096 0.002 — 0.999 0.058 

ApoB, mean 

(SD)  

220.7 

(524.7) 

–795.5 

(695.5) 

–636.7 

(682.6) 

–649.5 

(208.6) 

–537.1 

(706.2) 

97.4 

(483.2) 

–309 

(270.5) 

–219 

(630.7) 



Lipid/ 

Apolipoprotein 

AUC0-96h (mg∙h/dL) 

Placebo 

IV 

(N = 8) 

MEDI6012 

24 mg IV 

(N = 6) 

MEDI6012 

80 mg IV 

(N = 6) 

MEDI6012 

240 mg IV 

(N = 6) 

MEDI6012 

800 mg IV 

(N = 6) 

Placebo 

SC 

(N = 4) 

MEDI6012 

80 mg SC 

(N = 6) 

MEDI6012 

600 mg SC 

(N = 6) 

P — 0.005 0.013 0.004 0.009 — 0.225 0.326 

TC, mean (SD) 

13.8 

(954.1) 

–164.9 

(1301.5) 

1925.7 

(913.3) 

3639.2 

(667.6) 

6990.3 

(1764.0) 

82.3 

(983.4) 

240.9 

(494.2) 

3156.8 

(1476.5) 

 P — 

 

0.821 0.010 <0.001 <0.001 — 0.764 0.002 

UC, mean (SD) 

38.4 

(265.4) 

–197.7 

(338.2) 

38.9 

(346.8) 

110.0 

(133.9) 

434.6 

(541.7) 

172.5 

(76.6) 

–61.5 

(206.6) 

–205.4 

(324.5) 

 P — 0.253 0.885 0.994 0.114 — 0.135 0.041 

HDL-UC (SD) 

1.2 

(38.0) 

59.9 

(78.9) 

179.2 

(116.5) 

248.4 

(37.6) 

417.1 

(256.1) 

19.1 

(46.6) 

29.7 

(77.5) 

172.2 

(156.6) 

 P — 0.406 0.019 <0.001 <0.001 — 0.706 0.041 



Lipid/ 

Apolipoprotein 

AUC0-96h (mg∙h/dL) 

Placebo 

IV 

(N = 8) 

MEDI6012 

24 mg IV 

(N = 6) 

MEDI6012 

80 mg IV 

(N = 6) 

MEDI6012 

240 mg IV 

(N = 6) 

MEDI6012 

800 mg IV 

(N = 6) 

Placebo 

SC 

(N = 4) 

MEDI6012 

80 mg SC 

(N = 6) 

MEDI6012 

600 mg SC 

(N = 6) 

Non-HDL-C 

(SD) 

63.0 

(906.4) 

–893.2 

(1316.0) 

285.8 

(1051.8) 

604.2 

(659.1) 

1672.0 

(1413.4) 

195.8 

(809.9) 

–181.5 

(385.1) 

312.2 

(642.4) 

 P — 0.196 0.829 0.635 0.041 — 0.424 0.795 

Non-HDL-CE 

(SD) 

25.8 

(748.1) 

–635.6 

(984.0) 

426.1 

(723.0) 

741.6 

(590.5) 

1649.5 

(1007.5) 

42.4 

(791.6) 

–90.3 

(390.6) 

689.8 

(634.5) 

 P — 0.261 0.447 0.222 0.005 — 0.788 0.162 

Non-HDL-UC 

(SD) 

37.2 

(241.2) 

–257.6 

(351.8) 

–140.3 

(354.7) 

–132.2 

(139.9) 

27.8 

(609.9) 

153.4 

(72.9) 

–91.2 

(155.2) 

–377.6 

(280.7) 

 P — 0.172 0.349 0.297 0.760 — 0.066 0.002 

ApoA1 indicates apolipoprotein A1; ApoB, apolipoprotein B; AUC0-96h, area under the concentration-time curve from 0 to 96 hours; 

CE, cholesteryl ester; HDL-C, high-density lipoprotein cholesterol; HDL-CE, high-density lipoprotein cholesteryl ester; HDL-UC, 

high-density lipoprotein unesterified cholesterol; IV, intravenous; SC, subcutaneous; SD, standard deviation; and TC, total cholesterol. 



 

*N = 6. P is based on pairwise comparison, using analysis of covariance adjusted by baseline value. 

 



Table S3. Treatment-Emergent Adverse Events. 

 

Adverse event n (%) 

Placebo IV 

(N = 8) 

MEDI6012 

24 mg IV 

(N = 6) 

MEDI6012 

80 mg IV 

(N = 6) 

MEDI6012 

240 mg IV 

(N = 6) 

MEDI6012 

800 mg IV 

(N = 6) 

Placebo 

SC 

(N = 4) 

MEDI6012 

80 mg SC 

(N = 6) 

MEDI6012 

600 mg SC 

(N = 6) 

Any treatment-

emergent AE 

3 (37.5%) 2 (33.3%) 5 (83.3%) 2 (33.3%) 4 (66.7%) 2 (50.0%) 3 (50.0%) 4 (66.7%) 

Mild (grade 1) 

Moderate (grade 2) 

Severe (grade ≥3)  

3 

0 

0 

2 

0 

0 

4 

1 

0 

2 

0 

0 

2 

1 

1 

0 

2 

0 

3 

0 

0 

4 

0 

0 

Treatment-related AE 1 (12.5%) 2 (33.3%) 0 0 1 (16.7%) 0 3 (50.0%) 2 (33.3%) 

Treatment-emergent 

SAE 

0 0 0 0 0 0 0 0 

Any infusion/injection 

site reaction  

0 1 (16.7%) 0 0 0 0 2 (33.3%) 3 (50.0%) 



ADA positive 0 0 0 0 3 0 1 1 

Neutralizing antibody 0 0 0 0 0 0 0 0 

Common treatment emergent AEs (≥2 subjects) 

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

 Nausea 0 0 1 (16.7%) 0 0 2 (50.0%) 0 0 

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

 Injection site erythema 0 0 0 0 0 0 0 2 (33.3%) 

 Injection site reaction 0 0 0 0 0 0 2 (33.3%) 1 (16.7%) 

 Medical device site 

irritation 

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

 

ADA indicates anti-drug antibody; AE, adverse event; IV, intravenous; SAE, serious adverse event; and SC, subcutaneous. 

 



Figure S1. Change in the ratio of cholesteryl ester to unesterified cholesterol in HDL (A).   

Change in the ratio of cholesteryl ester to total unesterified cholesterol (B).  Change in the ratio 

of cholesteryl ester to unesterified cholesterol in non-HDL (C).    HDL-C indicates high-density 

lipoprotein cholesterol; HDL-CE, high-density lipoprotein cholesteryl ester; CE, cholesteryl 

ester; TC, total cholesterol; IV, intravenous; SC, subcutaneous. 

 

 



 

 

  



Figure S2. Change in HDL anti-inflammatory properties over time in percent cytokine 

production (A) and percent cytokine production normalized to HDL-C (B). Mean levels are 

presented for the 600-mg SC group. HDL-C indicates high-density lipoprotein cholesterol; IFNγ, 

interferon gamma; IL-1β, interleukin 1-beta; IL-8, interleukin 8; and TNFα, tumor necrosis 

factor alpha.  = 6. P values based on Friedman test, followed by Dunn’s test compared to 

baseline. 

 

  



Figure S3. Observed MEDI6012 pharmacokinetic profiles for the 24-mg, 80-mg, 240-mg, and 

800-mg IV doses and the 600-mg SC dose and population pharmacokinetic model prediction. 

Note that measurements of MEDI6012 mass were below the limit of quantification for the 80-mg 

SC dose level. IV indicates intravenous; PK, pharmacokinetic; and SC, subcutaneous. 

 

 

  



Figure S4. LCAT activity vs. MEDI6012 mass across all IV doses and the 600 mg SC dose.  

LCAT mass concentration was below the limit of quantification for the 80 mg subcutaneous 

cohort. IV indicates intravenous; and SC, subcutaneous. 
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