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Introduction: CAT-2054 is a novel inhibitor of the Sterol Response Element Binding Protein (SREBP)
transcription factor system, under development for hypercholesterolemia. In CAT-2054,
eicosapentaenoic acid (EPA) and niacin are conjugated by a linker that can be cleaved by the
intracellular enzyme fatty acid amide hydrolase (FAAH). The linker modulates the hydrolysis rate to
deliver higher CAT-2054 levels to the liver compared to a similar compound, CAT-2003, which is in
Phase 2 development with activity targeted to the intestine with clinical effects on fasting and postprandial triglycerides. CAT-2054 undergoes efficient cellular uptake and is delivered to the
endoplasmic reticulum (ER), where FAAH is located. Release of EPA and niacin at the ER inhibits
SREBP activation, thereby preventing induction of key genes involved in cholesterol metabolism and
ultimately reducing LDL-C. In vitro, CAT-2054 does not activate the GPR109A receptor that causes
flushing. In preclinical studies in nonhuman primates, CAT-2054 reduced plasma LDL-C and
circulating proprotein convertase subtilsin/kexin type 9 (PCSK9). This first-in-man study assessed
safety and pharmacokinetics of CAT-2054.
Methods: Ascending single doses of CAT-2054 (50-1000 mg) were administered to healthy
volunteers (N=38) aged 18-55 fasting or following a high-fat breakfast. Safety was evaluated by
adverse events, laboratories (chemistry, hematology, coagulation), physical examination and EKG.
Pharmacokinetics of the parent compound and CAT-2054 metabolites were evaluated. Subjects
were assessed for flushing by questionnaire.
Results: When single doses of CAT-2054 were administered either fed or fasted, CAT-2054 was well
tolerated and with no reported serious adverse events. No safety signals in laboratories, vital signs
or electrocardiogram results were observed. Adverse events under fasted conditions at doses of 500
mg or below were similar for CAT-2054 and placebo, and no flushing was observed. At the highest
doses, gastrointestinal adverse events (mild) were observed. PK showed dose-proportional increases
in plasma CAT-2054 concentrations, with substantially greater exposures of CAT-2054 than the
closely related compound CAT-2003.
Conclusions: In this initial clinical study, CAT-2054 was well tolerated. Consistent with the intent to
modulate hydrolysis to deliver higher levels to the liver, CAT-2054 had greater systemic exposure
than CAT-2003. CAT-2054 is under development as a potential new therapeutic for
hypercholesterolemia.

1

Cholesterol Efflux Capacities and HDL Subfractions after Single Ascending Doses of MDCO-216
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Introduction: MDCO-216, a complex of dimeric recombinant apolipoprotein A-1 Milano (ApoA1M) and a phospholipid (POPC), is currently under development to improve cardiovascular
outcomes by reducing plaque burden in patients with atherosclerotic disease. The purpose of this
study was to assess dose-response (DR) relations of basal and ABCA1-mediated cholesterol
efflux capacities from J774 macrophages and of various HDL subfractions after a single
administration of MDCO-216 in healthy volunteers (HV) and coronary artery disease patients
(CAD).
Methods: 16 HV and 16 CAD received a single 2 hour IV infusion of MDCO-216 (5, 10, 20, 30 or
40 mg/kg). Basal and ABCA1-mediated cholesterol efflux capacities, levels of HDL-subfractions
(by 2-D electrophoresis), and of prebeta-1 HDL (by ELISA) were used as pharmacodynamic
biomarkers. Responses were calculated as areas-under-the-effect-curve (AUEC) for these
biomarkers over 0-24 h.
Results AUECs of basal and ABCA1-mediated efflux capacities increased approximately linearly
over the entire dose range in both HV and CAD with no difference between the groups. AUEC for
prebeta-1 HDL ELISA also increased linearly but were higher in CAD than for HV (fig.1). AUEC for
alpha-1 HDL increased linearly for HV but for CAD the curve reached plateau at 20 mg/kg and
was below HV at 40 mg/kg. AUECs for alpha-3 HDL decreased curvilinear-downward in both HV
and CAD reaching nadir at 20 mg/kg while DR-curves for alpha-4 were U-shaped with nadir
reached at 20 (in CAD) or 30 (HV) mg/kg (Fig.2). The upward leg of the alpha-4 HDL is due to
unreacted MDCO-216 having the same mobility.
Conclusions: The results support the hypothesis that MDCO-216 reacts with small (alpha-3 and
alpha-4) HDL creating new alpha-1, alpha-2 and prebeta-1 HDL. This conversion of MDCO-216
was incomplete at higher doses at the end of the infusion, with CAD patients showing saturation at
a lower dose than HV. The linear increases in AUECs of efflux capacities seem to be mediated by
increased levels of prebeta-1 HDL, alpha-1 and alpha-2 HDL and also by unreacted MDCO-216 at
the higher doses.
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Introduction: MDCO-216, a complex of dimeric recombinant apolipoprotein A-1 Milano (ApoA-1
M) and a phospholipid (POPC), is currently under development to improve cardiovascular
outcomes by reducing plaque burden in patients with atherosclerotic disease. The purpose of this
study was to assess how basal and ABCA1-mediated cholesterol efflux capacities from J-774
macrophages correlated with the levels of various HDL subfractions after a single administration of
MDCO-216 in healthy volunteers and coronary artery disease patients.
Methods: 16 healthy volunteers and 16 CAD patients received a single 2 hour IV infusion of
MDCO-216 (5, 10, 20, 30 or 40 mg/kg). Ex-vivo basal and ABCA1-mediated cholesterol efflux
capacities and levels of HDL-subfractions (prebeta-1, alpha-1, alpha-2, alpha-3, alpha-4 by 2-D
electrophoresis), prebeta-1 HDL (by ELISA) and small, medium or large HDL-particles (by 1HNMR)
were used as pharmacodynamic biomarkers. Areas-under-the-effect-curve (AUEC) for
these biomarkers were calculated for the 0-24 h period for all 32 participants. AUEC for basal and
ABCA1-mediated efflux were then correlated with the AUEC of the various HDL biomarkers.
Results: AUECs for basal and ABCA1-mediated efflux correlated positively with AUECs for
prebeta-1 ELISA and alpha-1 HDL, and inversely with that for small HDL-P (Table 1). In multiple
regression analysis AUECs for prebeta-1-ELISA and alpha-1 were each independently associated
with AUECs for both efflux capacities.
Conclusions: The results support the hypothesis that MDCO-216 rapidly fuses with small HDL and
creates new alpha-1 particles (shown earlier to contain both apoA-IM and apoA-I wild type), and
new prebeta-1 HDL (shown earlier to contain only apoA-I wild-type) which can both contribute to
increased basal and ABCA1 efflux capacity.
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Aims: Atherosclerosis is a chronic inflammatory disease of the arterial intima. Plasma highdensity
lipoprotein (HDL) exerts multiple atheroprotective activities, which include antiinflammatory
actions. Both protein and lipid moieties of HDL contribute to its capacity to inhibit
inflammatory response; negatively-charged phospholipids, primarily phosphatidylserine (PS),
possess potent anti-inflammatory properties. We evaluated the capacity of PS-enhanced
reconstituted HDL (rHDL) to inhibit inflammatory response in vivo and in vitro.
Methods: Anti-inflammatory activities of rHDL containing human apolipoprotein (apo) A-I and
synthetic phosphatidylcholine 16:0/18:1 (PC), or apoA-I, PC and synthetic PS 16:0/18:1, were
evaluated in LDL-receptor knockout mice that were fed a high-fat diet and received three weekly
retro-orbital injections of rHDL (40 mg apoA-I/kg), or vehicle, and in human THP-1 macrophages
incubated with rHDL and activated with endotoxin. Concentrations of inflammatory biomarkers
were determined in plasma and cell medium by Multiplex technology.
Results: Treatment with PS-enhanced rHDL significantly reduced plasma levels of interleukin (IL)6, a key biomarker of systemic inflammation in mice (-32% relative to PC-apoA-I rHDL); similar
effects were observed for plasma levels of IL-1β, IL-12 p40 and tumor necrosis factor-α.
Enhancement of PC-apoA-I-rHDL particles by PS also improved their anti-inflammatory properties
in vitro. Notably, PS-PC-apoA-I rHDL inhibited endotoxin-induced inflammatory response in THP-1
macrophages significantly stronger as compared to PC-apoA-I rHDL.
Conclusions: PS enhances the anti-inflammatory activities of rHDL both in vivo and in vitro. PSenhanced
rHDL bears a potential to reduce inflammation in rupture-prone, lipid-rich atherosclerotic
plaques in man.
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CER-001 is a novel engineered HDL-mimetic comprised of recombinant human apoAI and
charged phospholipids that was designed to mimic the beneficial properties of nascent pre-ß HDL.
In this study, we have evaluated the dose-dependent regulation of ABCA1 expression in vitro and
in vivo in the presence of CER-001 and native HDL (HDL3).
CER-001 induced cholesterol efflux from J774 macrophages in a dose-dependent manner similar
to natural HDL. A strong down-regulation of the ATP-binding cassette A1 (ABCA1) transporter
mRNA (- 50 %) as well as the ABCA1 membrane protein expression (- 50%) was observed at
higher doses of CER-001 and HDL3 compared to non-lipidated apoA-I.
In vivo, in an apoE-/- mouse “flow cessation model,” the inhibition of atherosclerotic plaque burden
progression in response to a dose-range of every-other-day CER-001 or HDL in the presence of a
high-fat diet for two weeks was assessed. We observed a U-shaped dose-response curve:
inhibition of the plaque total cholesterol content increased with increasing doses of CER-001 or
HDL3 up to a maximum inhibition (- 51 %) at 5 mg/kg; however, as the dose was increased above
this threshold, a progressively less pronounced inhibition of progression was observed, reaching a
complete absence of inhibition of progression at doses of 20 mg/kg and over. ABCA1 protein
expression in the same atherosclerotic plaque was decreased by -45 % and -68 % at 50 mg/kg for
CER-001 and HDL respectively. Conversely, a -12% and 0 % decrease in ABCA1 protein
expression was observed at the 5 mg/kg dose for CER-001 and HDL respectively.
These data demonstrate that high doses of HDL and CER-001 are less effective at slowing
progression of atherosclerotic plaque in apoE-/- mice compared to lower doses, following a Ushaped
dose-response curve. A potential mechanism for this phenomenon is supported by the
observation that high doses of HDL and CER-001 induce a rapid and strong down-regulation of
ABCA1 both in vitro and in vivo. In conclusion, maximally efficient HDL- or CER-001-mediated
cholesterol removal from atherosclerotic plaque is achieved by maximizing macrophage-mediated
efflux from the plaque while minimizing dose-dependent down-regulation of ABCA1 expression.
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Background: Familial hypercholesterolemia (FH) is associated with a 10-20 fold increase in
cardiovascular (CV) events. Mipomersen has been shown to significantly lower levels of
atherogenic lipoproteins in plasma. Previous safety analysis of all patients in phase 3 trials found
no meaningful imbalance in CV events between placebo and mipomersen arms.
Hypothesis: Treatment with mipomersen for at least 1 year will reduce CV events in FH patients
taking maximally tolerated lipid-lowering therapy.
Methods: Rates of major adverse CV events (MACE) during 2 years prior to mipomersen
treatment were compared to MACE after treatment in 104 FH patients who participated in one of
three phase 3 blinded randomized placebo-controlled 6-month trials and an open-label extension
study (NCT00607373, NCT00706849, NCT00794664, NCT00694109). One third of patients
(n=34) received placebo for the initial 6 months followed by mipomersen for at least 1 year. Two
thirds (n=70) received blinded mipomersen for 6 months followed by at least 6 months in open
label treatment. MACE were defined as non-fatal MI, stroke, unstable angina, and
revascularization procedures (PCI/CABG). MACE occurring before randomization were identified
in medical history. On-study MACE, including those for placebo-treated patients, were adjudicated
post-hoc by an independent committee.
Findings: MACE were identified in 62% of patients (64 patients with 146 events [39 MI, 99
PCI/CABG, 5 UA, 3 stroke]) during 24 months prior to mipomersen treatment, and 9% of patients
(9 patients with 12 events [2 UA+MI, 6 PCI/CABG, 4 UA]) during a mean of 24.4 months after
initiation of mipomersen treatment (MACE rate 25.7/1000 patient-months vs 3.6/1000 patientmonths,
OR = 0.035 [95% CI 0.009 - 0.144], p<0.0001 by exact McNemar’s test). The marked
reduction in MACE coincided with the absolute mean reductions in LDL cholesterol levels (-49 to 113 mg/dL) reported for the phase 3 FH clinical trials.
Summary: MACE rates were significantly lower during mipomersen treatment compared with 24
months prior to mipomersen (p<0.0001).
Conclusions: Results from this limited analysis suggest that treatment with mipomersen may
reduce cardiovascular events in patients with FH.
Funding: Genzyme Corporation, a Sanofi Company
Encore abstract: AHA Scientific Sessions 2014, Circulation 2014; 130: A16531
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Objective: Very recently, we showed that the CETP inhibitor anacetrapib attenuated
atherosclerosis development by reducing (V)LDL-cholesterol (C) rather than by raising HDL-C
(Kühnast & Van der Tuin; Eur Heart J 2014). Here, we investigated the mechanism by which
anacetrapib reduces (V)LDL-C and whether this effect was dependent on the inhibition of CETP.
Methods and results: APOE*3-Leiden.CETP mice were fed a Western type diet alone or
supplemented with anacetrapib (30 mg/kg bw/day). Microarray analyses of livers followed by
gene-set enrichment analyses revealed a down-regulation of the cholesterol biosynthesis
pathway. Subsequent pathway analyses predicted down regulation of sterol regulatory elementbinding
protein-1 and -2 (z-score -2.90 and z-score -2.56, respectively) controlled pathways.
These data suggest an increased supply of cholesterol to the liver. We found that plasma PCSK9
was decreased (-47%), accompanied by a decreased hepatic Pcsk9 mRNA expression (-28%)
and increased hepatic LDL receptor protein content (+64%). These data were consistent with the
observation that anacetrapib increased the clearance rate (+54%) and hepatic uptake (+25%) of [
14C]cholesteryl oleate-labeled VLDL remnants. In contrast, anacetrapib did not alter VLDL-TG
production or clearance of VLDL-TG as assessed using glycerol tri[3H]oleate labeled VLDL-like
particles. In APOE*3-Leiden mice that do not express CETP, anacetrapib still decreased plasma
(V)LDL-C and PCSK9 levels, indicating that these effects were independent of CETP inhibition.
Conclusion: Anacetrapib reduces (V)LDL-C by increasing hepatic remnant uptake via two
mechanisms: 1) inhibition of CETP activity, resulting in remodelled VLDL that are more susceptible
to hepatic uptake; and 2) a CETP-independent reduction of plasma PCSK9 level that has the
potential to increase LDL receptor-mediated hepatic remnant clearance.
This research was performed within the framework of CTMM, the Center for Translational Molecular Medicine (www.ctmm.nl),
project PREDICCt (grant 01C-104). PCNR is an Established Investigator of the Netherlands Heart Foundation (2009T038).
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Introduction
Icosabutate is a structurally enhanced omega-3 fatty acid (SEFA) having a number of potential
biologic properties that may help lower triglyceride (TG) and apolipoprotein C3 (APOC3) levels.
Prior rodent models of dyslipidemia and a small phase Ib human study support icocabutate as
efficacious in lowering TG and APOC3 levels.
Purpose
The purpose of this trial was to evaluate the TG-lowering efficacy and safety of icosabutate 600
mg once daily orally in patients with very high TG levels, as well as its effects upon other lipid
parameters.
Methods
After an initial screening period that included diet and lifestyle stabilization, this multicenter,
double-blind, placebo-controlled trial randomized men and women between 18 and 79 years with
TG ≥ 500 and ≤ 1500 mg/dL to icosabutate 600 mg once daily or placebo. The primary endpoint
was change in TG from baseline to week 12. Other efficacy endpoints included effects upon
APOC3, and other lipid parameters. Safety was assessed by adverse events (AEs). Efficacy
analyses were derived from the intention to treat population; lipid parameter changes were
reported as medians.
Results
87 subjects were randomized and 79 subjects completed the study. Baseline demographics were
comparable among the groups; 21 % were treated with stable statin doses. At week 12,
icosabutate significantly reduced fasting TG vs baseline (-51% [-66.8,-32.4]) and placebo (-33% [46.7,-20.0]). Efficacy results are shown in table 1. Treatment-emergent adverse events (TEAE)
occurred in 28 (65%) of the icosabutate group vs. 32 (74%) in the placebo group. No serious AEs
were reported; 1 patient in the icosabutate group discontinued treatment due to a drug-related
TEAE (”feeling jittery”) versus 0 in the placebo arm.
Conclusion
In this 12-week proof-of-concept study, icosabutate 600 mg once daily significantly reduced TG
levels. Icosabutate also reduced APOC3 and other lipid markers of atherosclerotic risk.
Icosabutate was well tolerated, with a safety profile generally comparable to placebo.
10
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Lipoprotein subspecies containing apoCIII adversely affect CVD risk. It has been shown that LDL
with apoCIII is a stronger predictor of CVD than LDL without apoCIII, and that HDL with apoCIII is
associated with increased CVD. Small studies suggest that omega-3 fatty acids may reduce
plasma total apoCIII in addition to their TG-lowering effects, but there is a lack of detailed analysis
in regards to which lipoprotein subtypes are affected by treatment.
We analyzed plasma samples from the EVOLVE trial (EpanoVa fOr Lowering Very high triglycerid
Es), a 12-week double-blind study of 399 subjects with fasting TG between 500 and 2000 mg/dl
who were randomized to Epanova (omega-3 carboxylic acids) 2, 3 or 4 g/d or olive oil (placebo).
Our analysis included 273 subjects who were randomized to placebo, Epanova 2 or 4 g/d and had
baseline and end of treatment samples. Epanova contains EPA (50-60%) and DHA (15-25%) in
free fatty acid form.
We studied the effect of omega-3 carboxylic acids on apoCIII concentrations in HDL, LDL, and
VLDL; and on the concentrations of subspecies of HDL, LDL, and VLDL that contain or do not
contain apoCIII. Epanova significantly reduced plasma apoCIII relative to placebo (2g: -4.2 mg/dl,
p=0.002; 4g: -4.0 mg/dl, p<0.0001), as well as apoCIII in HDL (2g: -0.6 mg/dl, p=0.12; 4g: -1.0
mg/dl, p=0.01), and apoCIII in LDL (2g: -2.9 mg/dl, p<0.0001; 4g: -3.3 mg/dl, p<0.0001). Epanova
increased selectively the concentration of LDL apoB that does not contain apoCIII, a subtype with
a weak relation to CHD, by 5.1 mg/dl (2g, p=0.047) and 7.1 mg/dl (4g, p=0.006). Treatment did not
significantly increase the concentration of LDL with apoCIII (2g: 0.15 mg/dl, p=0.7; 4g: 0.2 mg/dl,
p=0.6).
Omega-3 carboxylic acids at dosages of 2 and 4 g/d are effective for lowering total plasma apoCIII
and apoCIII in HDL and LDL. The effect of omega-3 carboxylic acids to raise LDL concentration is
limited to the less harmful subspecies of LDL without apoCIII. Reduction in apoCIII may be a
mechanism for the TG lowering effects of omega-3 carboxylic acids.
Funding for the EVOLVE trial was provided by Omthera Pharmaceuticals, Inc.
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K-877, a SPPARMα, improves the proatherogenic lipid profile of hypertriglyceridaemic patients, even
when on stable statin therapy
Abstract 1041
Nordestgaard B, Copenhagen, Denmark
Remnant cholesterol (Remnant-C) is a causal risk factor for cardiovascular events and all-cause
mortality, and triglycerides (TG) serve as a marker of their elevation. Apolipoprotein C3 (Apo C3), which
inhibits lipoprotein lipase is implicated in its accumulation. The risk of cardiovascular events in
hypertriglyceridaemic patients is not mainly driven by LDL-C concentrations, which may be low or
borderline elevated, and patients may not be offered statin therapy as a consequence. There is a need
for therapies that reduce Apo C3 and Remnant-C.
K-877 is a selective PPARα modulator (SPPARMα), designed to be potent, highly selective for PPARα, coadministrable with statins, and to activate PPARα with few undesirable effects. Phase 2 dose ranging
studies identify 0.1mg BID as the optimal dose in Japan and 0.2mg BID in a Western population.
K-877 reduces Apo C3 concentrations and consequently remnant-C (calculated as total cholesterol-HDLC-LDL-C) and TG. As a consequence, LDL-C concentration is physiologically increased but LDL and
remnant particles combined are not, judged by the unchanged Apo B concentration. LDL particle size is
increased and small and very small LDL-C particle concentrations are reduced (data not shown). Apo B48
and non-HDL-C, both markers of cardiovascular risk, are reduced. The overall atherogenicity of the lipid
profile is therefore reduced in spite of an apparent increase in LDL-C.
K-877 is well tolerated in patients taking moderate or high intensity statins, suggesting that it has the
potential to reduce residual cardiovascular risk in patients with controlled LDL-C but with high remnant
cholesterol and high TG.
N

K-877 0.1 mg BID

K-877 0.1 mg BID

K-877 0.2 mg BID

38 Japanese

128 Japanese

54 Caucasian

Baseline TG (SD)

315.5 (87.3)

367.2 (153.6)

266.4 (79.1)1

Baseline LDL-C (SD)

130.9 (37.8)

117.2 (39.0)

82.9 (30.3)1

Δ Apo C3 % (SD)

-34.6 (17.7)

-32.2 (22.6)

-31.3 (25.8)

Δ TG % (SD)

-47.1 (25.4)

-47.4 (25.1)

-39.3 (16.2)

Δ Remnant C % (SD)

-43.1 (32.6)

-48.2 (24.9)

-36.9 (26.4)

Δ Apo B % (SD)

-7.8 (15.0)

-0.3 (16.6)

-0.3 (24.2)

Δ LDL-C % (SD)

5.0 (28.0)

34.2 (51.9)

17.8 (37.1)

Δ Apo B48 % (SD)

-55.9 (25.6)

-52.4 (31.0)

-38.2 (65.8)

Δ non-HDL-C % (SD)

-12.2 (13.8)

-5.0 (14.9)

-6.2 (24.4)

Lipid values mg/dL. 1Statin treated.
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Adverse Events in Patients with LDL-C &lt;25 or &lt;15 mg/dL on =2 Consecutive Visits in
Fourteen Randomized Trials of Alirocumab
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Background: Alirocumab added to statin therapy has shown robust reductions in low-density
lipoprotein cholesterol (LDL-C) and can reduce LDL-C to very low levels typically not seen with
other lipid-lowering therapies. Consequences of achieving very low LDL-C levels are not well
understood. Therefore, adverse event rates were examined in patients who achieved 2
consecutive calculated LDL-C values <25 or <15 mg/dL (<0.65 or <0.39 mmol/L) on alirocumab in
Phase 2 and 3 trials.
Methods: 14 trials were analyzed; 4 Phase 2 (8-12 weeks and completed) and 10 from the
ODYSSEY program (6-24 months with double-blind safety assessment still ongoing in LONG
TERM, FH I, FH II, HIGH FH and COMBO II). The pooled group comprises 5234 patients (3340
alirocumab and 1894 control). Treatment-emergent adverse events (TEAEs) were analyzed. In
LONG TERM, 2338 pts received alirocumab 150 mg or control every 2 weeks for up to 78 weeks.
LONG TERM included laboratory tests for parameters that could potentially be related to very low
LDL-C.
Results: In the pooled alirocumab group, 796 (23.8%) patients, including 562 (36.3%) patients
from LONG TERM achieved LDL-C <25 mg/dL on ≥2 consecutive visits, and 288 (8.6%) from the
pooled alirocumab group, including 223 (14.3%) from LONG TERM, achieved LDL-C <15 mg/dL.
TEAEs were generally similar across all groups. There were no cases of hemolytic anemia. In
LONG TERM, no clinically meaningful effect was observed in changes to cortisol levels or fat
soluble vitamins.
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Alirocumab treatment effect did not differ between patients with/without low HDL-C or high
triglyceride baseline levels in Phase 3 trials
Abstract nr. 326
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Aims: High triglycerides (TG) and low high-density lipoprotein cholesterol (HDL-C) levels are
associated with increased risk of cardiovascular disease (CVD). Data from 10 Phase 3 trials with
the PCSK9 inhibitor alirocumab were analysed for potential treatment differences in low-density
lipoprotein cholesterol (LDL-C) lowering efficacy and safety between patients with baseline TG
below or at/above 150 mg/dL (1.69 mmol/L), or baseline HDL-C below or at/above 40 mg/dL (1.03
mmol/L). The study cohort comprised 4915 patients with heterozygous familial
hypercholesterolemia and/or at high CVD risk (those with coronary heart disease or risk
equivalents).
Methods: Two trials (LONG TERM, HIGH FH, n=2416) compared alirocumab 150 mg every two
weeks (Q2W) versus placebo. Eight trials (n=2499) evaluated alirocumab 75 mg Q2W, increasing
to 150 mg Q2W at Week 12 if LDL-C was ≥70 mg/dL (1.81 mmol/L) at Week 8 (or ≥70 or 100
mg/dL [2.59 mmol/L] depending on risk in OPTIONS studies, ALTERNATIVE, MONO); comparator
was ezetimibe in five trials and placebo in three. Patients received stable background statin
with/without other lipid-lowering therapy except in ALTERNATIVE and MONO (conducted without
statin).
Results: Overall, alirocumab reduced LDL-C levels by 38.8–65.5% in patients with baseline HDL-C
<40 mg/dL (n=743) and 43.6–59.9% in those ≥40 mg/dL (n=2398), and by 41.9–58.8% in patients
with baseline TG <150 mg/dL (n=1963) and 34.2-64.5% in those ≥150 mg/dL (n=1178). Except for
two very small subgroups, none of the 95% confidence intervals for treatment effect crossed the
no-effect line. LDL-C reductions within individual trials were generally consistent regardless of
baseline HDL-C or TG (Figures 1-2). Generally, there was no interaction between baseline HDL-C
or TG subgroups and treatment effect of alirocumab versus controls. The rate of treatmentemergent
adverse events was similar in alirocumab and control groups irrespective of baseline TG
and HDL-C (64.7–80.6%). There was a higher rate of local injection site reactions reported with
alirocumab compared with control.
Conclusion: Alirocumab consistently lowers LDL-C levels regardless of baseline TG or HDL-C.
This finding holds potential for patients who are at high CVD risk due to low HDL-C and/or high TG
levels.
Analysis funded by Sanofi and Regeneron Pharmaceuticals, Inc.
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Effects of a PCSK9 inhibitor, alirocumab, on lipid and lipoprotein metabolism in normal subjects
Abstract nr. 644
Author Reyes-Soffer, Gissette, Columbia University Medical Center , New York, United States of
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Background: Proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors are promising new
drugs for the treatment of hypercholesterolemia. They inhibit the binding of PCSK9 to the low
density lipoprotein (LDL) receptor that, in turn, decreases lysosomal degradation of LDL receptors
and increases their numbers on the cell surface. In Phase 2/3 studies, alirocumab significantly
lowered plasma levels of LDL-cholesterol (C) and apolipoprotein B (apoB). The kinetic mechanism
underlying the LDL-C lowering effects of PCSK9 inhibition has not been reported.
Method: We enrolled 10 healthy volunteers (4 male, 6 female), into a Phase 1, placebo-controlled,
single-blind, single-sequence study (NCT01959971) to examine the effects of alirocumab, 150 mg
administered subcutaneously every two weeks, on lipid and lipoproteins levels and the metabolism
of apoB in very low density (VLDL), intermediate density (IDL), and LDL. Subjects received 2
doses of placebo followed by 5 doses of alirocumab. At the end of each treatment period, we
measured fasting lipids and lipoprotein levels, and performed stable isotope studies of the apoB
turnover in VLDL, IDL, and LDL.
Results: Alirocumab significantly reduced plasma levels of total-C by 37%, from 178.4±34 to
112.7±29 mg/dL, LDL-C by 59%, from 110.2±25 to 45.5±26 mg/dL, and apoB by 51%, from
93.6±25 to 45.5±13 mg/dL compared to placebo. Plasma triglycerides (TG) and HDL-C did not
change. Levels of C, TG, and apoB fell in IDL and LDL (Table). The reductions in LDL apoB were
explained by a dramatic increase in the fractional clearance rate (FCR) of LDL apoB from
0.50±0.18 on placebo to 1.02±0.35 pools/day on alirocumab (p<0.001), and a trend toward lower
LDL apoB production rate on alirocumab (15.1±4.6 vs 12.9±3.3 mg/kg/day; p=0.10). There was
also a trend toward an increase in IDL apoB FCR on alirocumab (9.2 vs 10.8 pools/day; p=0.06).
No serious adverse event or treatment discontinuation occurred. Mild injection-site reactions were
reported. Additional kinetic parameters will be presented at the meeting.
Summary: Alirocumab treatment caused significant decreases in the levels of IDL and LDL that
were due to increases in the FCRs of these lipoproteins, particularly LDL.
Study was funded by Sanofi and Regeneron Pharmaceuticals, Inc.
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Long-term Treatment with Evolocumab in Patients with Homozygous Familial Hypercholesterolaemia
(HoFH): Interim Results from the Trial Assessing Long-Term Use of PCSK9 Inhibition in Subjects with
Genetic LDL Disorders (TAUSSIG) Study
Frederick J. Raal1, G. Kees Hovingh2, Dirk Blom3, Raul D. Santos4, Mariko Harada-Shiba5, E Bruckert6, P
Couture7, Narimon Honarpour8, Christopher Kurtz8, Yan Zheng8, Scott M. Wasserman8, Evan A Stein9
1Carbohydrate & Lipid Metabolism Research Unit, Faculty of Health Sciences, University of
Witwatersrand, Johannesburg, South Africa; 2Academisch Medisch Centrum, Vascular Medicine,
Amsterdam, The Netherlands; 3Division of Lipidology, Department of Medicine, University of Cape
Town, South Africa; 4Lipid Clinic Heart Institute (InCor), University of Sao Paulo Medical School Hospital,
Sao Paulo, Brazil; 5National Cerebral and Cardiovascular Center Research Institute, Suita, Osaka, Japan;
Amgen, Inc., 6Hôspital Pitié Salpêtrière, Assistance-Publique Hôpitaux de Paris, Paris, France; 7Centre
Hospitalier Universitaire de Québec, Quebec City, Canada 8Thousand Oaks, CA, USA; 9Metabolic and
Atherosclerosis Research Center, Cincinnati, OH, USA
Introduction: Homozygous familial hypercholesterolaemia (HoFH) is a rare and serious genetic disorder
characterised by markedly elevated LDL cholesterol (LDL-C), minimal LDL receptor function, and
premature and often fatal cardiovascular disease. Conventional LDL-C-lowering medication is only
modestly effective and lipoprotein apheresis, if available, is frequently required. In the TESLA part B
study, at week 12, evolocumab 420 mg monthly (QM) reduced LDL-C by 23% from baseline and by 31%
compared with placebo. We now report longer-term open-label treatment with evolocumab in a larger
cohort of 100 patients with HoFH.
Methods: De novo or rollover HoFH patients age ≥12 years on stable LDL-C lowering therapy for ≥4
weeks received evolocumab 420 mg subcutaneously QM or if on apheresis, 420 mg every 2 weeks
(Q2W). Following 12 weeks of monthly dosing, the dose frequency could be increased at investigator
discretion to 420 mg Q2W in non-apheresis patients; these patients had 12 weeks each of QM and Q2W
dosing.
Results: One hundred patients with HoFH (mean age 34 years; 51% male) were enrolled into TAUSSIG.
Confirmatory genotyping was available in 99% (99/100) of patients, with 89% (89/100) having mutations
in both LDL receptor alleles. Of the total HoFH population, at baseline 34% were receiving apheresis,
46% had coronary artery disease, and 27% had previous coronary artery bypass surgery. Evolocumab
was well-tolerated, and in the overall cohort reduced LDL-C from baseline at week 12 by 21%, which was
stably maintained (Table 1). Among a subset of non-apheresis patients who uptitrated from 420 mg QM
to 420 mg Q2W (n=28), LDL-C was reduced by a further 0.6 mmol/L (6.2%, P=0.01). Efficacy was
observed regardless of use of apheresis at baseline (Table 2), and by the time of this analysis, 5 (15%) of
the 34 patients on apheresis were able to either stop or reduce the frequency of apheresis.
Conclusion: Evolocumab 420 mg QM reduced LDL-C in patients with HoFH on lipid-lowering therapy
with or without apheresis. The reduction was maintained in the longer-term (up to 48 weeks). Increasing
evolocumab to 420 mg Q2W resulted in an incremental 6% reduction in LDL-C in non-apheresis patients.
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Table 1. Baseline and percent change in lipid parameters in patients with homozygous familial hypercholesterolaemiaa in the
TAUSSIG open-label extension study. Change from baseline (%), mean (SE)b
Baseline (n = 100)
Week 12 (n = 94)
Week 24 (n = 67)
Week 48 (n = 30)
mean (SD)
LDL-C
8.3 (3.3) mmol/L
-20.9 (2.5)
-23.4 (3.5)
-18.6 (3.8)
ApoB
2.0 (0.7) g/L
-14.8 (2.3)
-18.5 (2.8)
-17.1 (3.1)
Lp(a)c
74.0 (24.3, 154.3)
-7.6 (-21.3, 6.5)
-14.7 (-29.4, -0.5)
-14.1 (-40.6, -1.3)
nmol/L
PCSK9
9.3 (2.8) nmol/L
-50.4 (4.0)
-67.1 (5.6)
-76.5 (5.9)
Table 2. Effects of 12 weeks of evolocumab according to use of
Change from baseline at Week 12 (%), mean (SE)b
apheresis at baseline. Baseline, mean (SD)
Non-apheresis (n = 66)
Apheresis (n = 34)
Non-apheresis (n = 63)
Apheresis (n = 31)
LDL-C
8.7 (3.6) mmol/L
7.4 (2.6) mmol/L
-23.1 (2.8)
-16.5 (4.9)
ApoB
2.1 (0.7) g/L
1.8 (0.5) g/L
-16.1 (2.7)
-12.1 (4.3)
Lp(a)c
77.5 (23.0, 146.0)
65.5 (28.0, 173.5)
-7.5 (-17.6, 7.4)
-10.0 (-23.1, 5.0)
nmol/L
nmol/L
PCSK9
9.0 (2.6) nmol/L
9.9 (3.1) nmol/L
-31.7 (3.9)
-90.2 (2.9)
Abbreviations: ApoB, apolipoprotein B; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein (a); PCSK9,
proprotein convertase subtilisin/kexin type 9; Q1, Q3, first and third quartiles; SD, standard deviation; SE, standard
error. LDL-C was measured using preparative ultracentrifugation.
a All apheresis patients began the study on apheresis Q2W and evolocumab 420 mg Q2W to match their apheresis
schedule. All non-apheresis patients began the study on evolocumab 420 mg QM; at week 12, non-apheresis
patients could uptitrate to Q2W dosing at investigator discretion.
b Nominal P < 0.05 for all except median change in Lp(a) at week 12 for patients receiving apheresis
c Lp(a) values and percent change from baseline presented as median (Q1, Q3)
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Phase 3 Randomized Trial Evaluating Alirocumab Every Four Weeks Dosing as Add-on to Statin
or as Monotherapy: ODYSSEY CHOICE I
Abstract nr. 254
Author Roth, Eli, Sterling Research Group, Cincinnati, United States of America
Co-author(s) - Rader, Daniel
Co-author(s) - Moriarty, Patrick M
Co-author(s) - Bergeron, Jean
Co-author(s) - Langslet, Gisle
Co-author(s) - Baccara-Dinet, Marie T
Co-author(s) - Zhao, Jian
Co-author(s) - Manvelian, Garen

Background: In previous Phase 3 studies, alirocumab, a fully human monoclonal antibody to
PCSK9, was administered at a dose of 75 or 150 mg every 2 weeks (Q2W). However, every 4
weeks (Q4W) dosing may be convenient and effective for some patients. ODYSSEY CHOICE I
(NCT01926782) evaluated the LDL-C lowering effect of alirocumab 300 mg Q4W as add on to
maximally tolerated statin or without concomitant statin.
Methods: The study included patients (N=803) with hypercholesterolemia and either (1) moderate
to very high cardiovascular (CV) risk and receiving maximally tolerated statin, (2) moderate CV
risk and not receiving statin, or (3) moderate to very high CV risk and statin intolerant. CV risk was
defined as very high (documented CHD/CVD), high (no CHD/CVD but with 10-year fatal CVD risk
SCORE ≥5%, moderate CKD or diabetes), or moderate (SCORE ≥1 and <5%). Patients were
randomized to receive alirocumab 300 mg Q4W (n=458), alirocumab 75 mg Q2W (n=115) or
placebo (n=230), self-administered as two 1 mL subcutaneous injections (placebo or alirocumab)
by pre-filled syringe. Patients not achieving target LDL-C level at week 8 were uptitrated to
alirocumab 150 mg Q2W at week 12 in a blinded fashion. Co-primary endpoints are % LDL-C
change from baseline to week 24 and the % change from baseline to the averaged LDL-C for
weeks 21-24 (alirocumab 300 mg Q4W vs. placebo according to randomization).
Results: Preliminary baseline characteristics: mean LDL-C (SD) 122.1 (36.9) mg/dL [3.16 (0.96)
mmol/L], male 57.5%, mean age (SD) 60.8 (10.1) years, history of CHD 45.6% and type 2
diabetes 27.0%. Approximately two-thirds of these patients were on background statin therapy.
Efficacy and safety data up to week 24 (pre-specified analysis) will be available for presentation.
Conclusions: This is the first alirocumab Phase 3 trial to include the monthly 300 mg dose, and will
provide important information on use of alirocumab in patients receiving and not receiving statin
(including ~100 statin intolerant patients).
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Alirocumab in patients with hypercholesterolemia not on statin therapy: the ODYSSEY CHOICE II
study
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Background: An estimated 5-15% of patients in need of lipid lowering therapy do not tolerate
statin therapy due to statin-attributed, muscle-related symptoms. Statins also upregulate levels of
PCSK9. When dosed in combination with a PCSK9 monoclonal antibody (mAb), statins can limit
the duration of efficacy when the mAb is dosed every 4 weeks (Q4W), requiring higher doses of
mAb to maintain efficacy. In this phase 3 study, we evaluated the efficacy and safety of alirocumab
150 mg administration Q4W, offering a potential therapeutic option for these patients.
Methods: ODYSSEY CHOICE II (NCT02023879) recruited patients with hypercholesterolemia
receiving fenofibrate, ezetimibe or diet due to documented inability to tolerate effective statin
therapy (although patients at moderate cardiovascular risk who were not taking a statin but did not
fit the definition of statin intolerance could also be enrolled). Patients were randomized to placebo,
alirocumab 75 mg every 2 weeks (Q2W) or alirocumab 150 mg Q4W, with dose adjustment at 12
weeks if Week 8 LDL-C target levels were not met (Figure). The primary efficacy endpoint is %
change in LDL-C from baseline to Week 24 (alirocumab 150 mg Q4W with potential dose increase
to 150 mg Q2W vs placebo); safety will be assessed throughout the study.
Results: Efficacy and safety data will be available for presentation. In total, 233 pts were
randomized, 231 treated; ~90% of pts were unable to tolerate at least 2 statins due to musclerelated
symptoms. At randomization, two-thirds of pts received fenofibrate or ezetimibe, one-third
diet only. Preliminary baseline characteristics were: 56% male; mean age 63 years; 51% had
coronary heart disease; 17% diabetes; mean LDL-C was 158 mg/dL (4.09 mmol/L).
Conclusions: CHOICE II will provide efficacy and safety data with a novel 150 mg Q4W dosing
regimen, on background of fenofibrate, ezetimibe or diet. This study will provide valuable
information on a potential new treatment choice for patients not tolerating statin therapy.
Study funding: This study was funded by Sanofi and Regeneron Pharmaceuticals, Inc.
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Efficacy and Safety of Pitavastatin at Adult Doses in Children between 6 and 17 years at High
Future Cardiovascular Risk
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Objectives:
Elevated low-density lipoprotein cholesterol (LDL-C) is a risk factor for coronary heart disease
(CHD) in adults, but the underlying atherogenesis begins in childhood. Therefore guidelines
recommend consideration of statin therapy in children at high future CHD risk. The aim of the
study was to assess the safety and efficacy of the adult dose range of pitavastatin, a relatively new
member of the statin class, in hyperlipidemic children and adolescents, the youngest starting at
the age of 6.
Study design:
A total of 106 hyperlipidemic children and adolescents,(48 boys and 58 girls; 43 between 6-9
years; 50 between 10-14 years; 13 ³15 years) were enrolled in a 12 week randomized, double
blind, placebo controlled study and randomly assigned to pitavastatin 1 mg, 2 mg, 4 mg or
placebo. During a 52 week extension period, subjects were up-titrated from 1 mg pitavastatin to a
maximum dose of 4 mg in an effort to achieve an optimum LDL-C treatment target of <110 mg/dL
(2.8 mmol/L). Safety was assessed in terms of adverse events rates, including abnormal clinical
laboratory variables, vital signs and physical examination.
EudraCT Number: 2011-004964-32 and EudraCT Number: 2011-004983-32.
Results:
Mean baseline LDL-C was 232.9 (±52.0) mg/dL and 97.2% of the children had genetically
confirmed familial hypercholesterolemia. At 12 weeks LDL-C was reduced by 24.5%, 31.1% and
40.3% against placebo in the 1 mg, 2 mg and 4 mg group, respectively. In the open label study
20.5% of the subjects reached the LDL-C goal < 110 mg/dL (2.8 mmol/L). Drug-related treatment
emergent adverse events were present in 10 subjects (8.9%) of the open label study, most
commonly musculoskeletal/connective tissue disorders (2.7%) and nervous system disorders
(2.7%). All were considered of mild (7.1%) or moderate intensity (1.8%) by the investigator and not
dose related. No clinically significant differences in clinical laboratory variables, vital signs and
physical examination were observed.
Conclusion:
The whole adult dose range of pitavastatin is well tolerated and efficacious in
hypercholesterolemic children and adolescents aged 6-17 years.
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Ezetimibe does not increase fasting glucose levels more than statins alone in non-diabetic,
hypercholesterolemic patients
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Background: Statin (St) therapy can be associated with a slightly increased risk of diabetes
mellitus (DM) and insulin resistance in nonDM patients. In prior studies, ezetimibe (Eze)+St did not
increase fasting serum glucose (FSG) more than St alone in St naïve, nonDM,
hypercholesterolemic (HC) patients for up to 96 wks. This analysis assessed the effects of Eze on
FSG changes when given to nonDM, HC patients on stable St therapy.
Methods: Data was pooled from 2 randomized, double blind, add on‡ (Eze added to stable St
[n=1506] vs placebo [n=851] studies) for 8 wks in nonDM patients at baseline (BL). Mean FSG
changes from BL were estimated for each treatment group (LDA model¶) and between treatment
differences calculated. Numbers of patients with FSG ≥126 mg/dl and effect of BL cofactors were
also assessed.
Results: No significant FSG increases from BL were observed with St and Eze+St in add on
studies; the between treatment group difference was also not significant (p>0.05; Figure). The lack
of an Eze effect on FSG is consistent with prior findings in St naïve subjects comparing Eze+St vs
St. FSG changes were not related to age, and BL BMI, HDL-C and TG, nor to changes from
baseline in LDL-C, BMI, HDL-C, TG and ApoB. Proportions of patients with FSG ≥126 mg/dl
during the trial were low, similar for St and Eze+St, and highest in those with BL FSG ≥100-≤126
mg/dL.
Conclusion: In HC patients on stable St therapy, addition of Eze did not increase FSG levels more
than St therapy, consistent with Eze+St therapy effects in St naïve patients.
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CAD patients are more sensitive to MDCO-216 induced cholesterol efflux than healthy volunteers
with similar pharmacokinetics: A comparative PK/PD study
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Introduction: MDCO-216, a complex of dimeric recombinant apolipoprotein A-1 Milano (ApoA-1
M) and a phospholipid (POPC), is currently under development to improve cardiovascular
outcomes by reducing plaque burden in patients with atherosclerotic disease. The purpose of this
study was to assess and compare the pharmacokinetics (PK) and pharmacodynamics (PD) of
newly manufactured MDCO- 216 in healthy volunteers (HVs) and coronary artery disease (CAD)
patients.
Methods: 24 HVs received a single dose of MDCO-216 (5, 10, 20, 30 or 40 mg/kg) or placebo (in
2:1 ratio) as a 2 hour IV infusion in a double-blind, randomized design. In second phase of the
study 24 CAD patients received MDCO-216 in the same manner except for the lowest dose. An
ex-vivo cholesterol efflux assay was used as an exploratory PD biomarker.
Results: Plasma mean (SD) T1/2 of MDCO-216 was almost identical, 56.6 (14.2) h in HVs and
52.5 (15.7) h in patients (p=0.44, non-significant). Tmax in both groups ranged similarly, between
2 to 4 hours. No difference in CL was observed with increases in dose and ranged from 0.62 to
0.98 mL/hr/kg in HVs and from 0.7 to 0.8 mL/hr/kg in patients. Exposure parameters of Cmax and
AUC increased with dose in a dose-proportional or nearly dose-proportional manner. No anti-drug
Ab was detected with any dose in both groups.
Dose-dependent increases in ABCA1-mediated efflux capacity of up to 4-fold above baseline and
smaller increases of SRB1 and ABCG1-mediated efflux capacity occurred at all doses. The doseresponse
analysis for ABCA1- mediated efflux best fitted into a sigmoid Emax (maximum effect)
model and predicts an Emax of 15.6% which saturates around a 30 mg/kg dose in HVs vs. an E
max of 12.7% in CAD patients which saturates after 15 mg/kg dose. ED50 parameters(dose that
achieves 50% of Emax) were estimated as 15.2 and 9.4 mg/kg in HVs and CAD patients,
respectively.
Conclusions: This data demonstrate that MDCO- 216 can profoundly stimulate the first step of
reverse cholesterol transport at clinically achievable and well tolerated doses with similar PK
profiles both in HVs and CAD patients; but with higher potency in the latter group.
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Single infusions of MDCO-216 (ApoA1 Milano/POPC) were well tolerated in healthy volunteers
and in patients with stable CAD
Abstract nr. 384
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Introduction: MDCO-216, a complex of dimeric recombinant apolipoprotein A-1 Milano (ApoA-1
M) and a phospholipid (POPC), is currently under development to improve cardiovascular
outcomes by reducing plaque burden in patients with atherosclerotic disease. Development of a
predecessor agent was halted due to safety concerns. The purpose of this study was to assess
the safety, pharmacokinetics and pharmacodynamics of newly manufactured MDCO- 216 in
healthy volunteers (HVs) and coronary artery disease (CAD) patients.
Methods: 24 HVs and 24 CAD patients received a single 2 hour IV infusion of MDCO-216 (5, 10,
20, 30 or 40 mg/kg in HVs and 10, 20, 30, 40 mg/kg in CAD patients) or placebo (2:1 ratio) in a
double-blind, randomized design.
Results: MDCO-216 was well-tolerated with no serious AE or death. There were no clinically
relevant findings in other safety parameters including laboratory parameters, vital signs and ECGs.
The most common adverse events were headache and fatigue. One case of deep vein thrombosis
(DVT) was reported in a healthy volunteer with a previous history of DVT following 30 mg/kg
MDCO-216. This was considered to be unlikely to be related to MDCO-216. No other AEs or
laboratory changes consistent with coagulopathy were reported in the study.
No clinically relevant changes in laboratory parameters were observed after infusion of MDCO216.
Isolated, transient increases were seen in serum amylase and pancreatic lipase in two CAD
subjects following 10 and 20 mg/kg MDCO-216 and two placebo-treated subjects. Given the
absence of other clinical signs and symptoms these findings were not suggestive of pancreatic
damage.
No pro-inflammatory effect, as measured by cytokine elevations, was observed following infusion
of MDCO-216 in vivo or after incubation of whole blood with MDCO-216 ex vivo. No induction of
antidrug antibody (ADA) was observed following infusion of MDCO-216.
Conclusions: MDCO-216 was well tolerated with no serious adverse events and no significant
adverse safety findings. The most common adverse events were headache and fatigue. No dose
dependent effect on any safety parameter was noted and there was no difference in safety
parameters between healthy volunteers and patients with CAD. These data support the continued
development of MDCO-216.
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Icosabutate, a novel structurally enhanced fatty acid (SEFA), increases hepatic uptake of
cholesterol, triglycerides and hepatic LDL receptor expression
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Background:
At a tenth of the dose of unmodified omega-3 fatty acids, icosabutate, a structurally enhanced fatty
acid (SEFA) achieves potent lowering of both plasma triglycerides (TG) and non-HDL cholesterol
(C) in APOE*3Leiden.CETP transgenic mice. The mechanism/s by which Icosabutate exerts its
hypolipidemic effect was investigated.
Methods:
Male APOE*3Leiden.CETP mice were fed a semi-synthetic Western-type diet (WTD, 15% cocoa
butter, 40% sucrose and 0.25% cholesterol; all w/w) without or with icosabutate (112 mg/kg
bw/day). Hepatic production and clearance of lipids/lipoproteins, lipolytic activity, hepatic lipids and
expression of LDL receptor protein (LDLR) were assessed. Predicted transcription factor activation
was determined by Ingenuity upstream regulator analysis.
Results:
After 4 to 6 weeks of treatment icosabutate lowered both plasma TG and C, confined to the nonHDL particles, by 68% (p<0.001 vs. control). No significant effects were seen in lipoprotein lipase
and hepatic lipase activity. However, hepatic uptake of VLDL-like 14C-cholesteryl oleate particles
(as marker for VLDL-CE) and 3H-triolein (as marker for VLDL-TG) were significantly increased vs.
control by 72% and 87%, respectively (both p<0.001). Icosabutate tended to decrease hepatic TG
(38%, p=0.083) and significantly decreased CE (25%, p<0.05). Hepatic expression of LDLR
protein was increased 1.9 fold (p<0.05) without change in LRP protein. In contrast to fenofibrate,
icosabutate (1) activated sterol regulatory element binding factor 2 (SREBF2) and (2) did not
increase in hepatic VLDL-TG production rate.
Conclusion:
Icosabutate lowers plasma lipids primarily via a markedly increased hepatic uptake and is
associated with a significant increase in hepatic LDLR expression (which may occur secondary to
SREBF2 activation). Despite the increased hepatic TG uptake, no compensatory increase in
hepatic lipid storage or TG production was observed. Icosabutate thus offers a promising new
approach to lowering plasma TG and non-HDL cholesterol.
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Objectives: Mipomersen, an antisense oligonucleotide targeting apolipoprotein B synthesis,
significantly reduces plasma concentrations of LDL-cholesterol by 25-47% and of lipoprotein(a) by
20-30% in hetero- and homozygous familial hypercholesterolemia when added to ongoing
maximally tolerated lipid-lowering drug therapy. In this study we evaluated the effect of
mipomersen in patients with severe LDL-hypercholesterolemia and atherosclerosis treated by lipid
lowering drugs and regular LDL-apheresis.
Methods: This prospective, randomized, controlled phase II monocenter trial enrolled 15 patients
(9 males, 6 females; 56±11 ys., BMI 28±5 kg/m²) fulfilling German criteria for regular LDLapheresis
(established atherosclerosis and LDL-cholesterol ≥130 mg/dl despite maximal possible
drug therapy). All patients were on stable lipid lowering drug therapy and regular apheresis for >3
months. 8 patients were treated with dextran-sulfate adsorption (Liposorber®, Kaneka), 3 with
polyacylate-adsorption (DALI®, Fresenius), and 4 with cascade filtration (Octo Nova®, Diamed).
Patients randomized to treatment (n=11) received mipomersen 200 mg sc per week at day 4 after
weekly apheresis for 26 weeks. Patients randomized to control (n=4) did not receive any injection.
Results: Four patients discontinued mipomersen early because of side effects, 3 for severe
injection site reactions and 1 for elevated liver enzymes. In an on treatment analysis mipomersen
reduced pre-apheresis LDL-cholesterol significantly by 19.2±15%, from a baseline of 189±47
mg/dl to 151±35 mg/dl, while there was no significant change in the control group (+4.7±6%), with
the difference between the groups being significant (p=0.009). Mipomersen also decreased
preapheresis
lipoprotein(a) concentration from a baseline of 76.2±67 mg/dl by 12.1±16% (p=0.16).
Conclusion: Mipomersen reduces LDL-cholesterol (significantly) and Lp(a) (non-significantly) in
patients on maximal drug therapy and regular apheresis but often is associated with significant
side effects.
Research Funding Support: Funding for this investigator-sponsored study was provided by
Genzyme, A Sanofi Company, through a non-restricted grant.
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Patient and physician perspectives on administration of the PCSK9 monoclonal antibody alirocumab,
an injectable medication to lower LDL-C levels
Abstract nr. 1039
Author Bertrand Cariou, l’Institut du Thorax, Nantes University Hospital, Nantes, France
Co-author 1: Maja Bujas-Bobanovic
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Co-author 3: Eli M Roth

Background: Alirocumab (monotherapy or background statin±other lipid-lowering therapies [LLTs]), has
demonstrated therapeutic potential to reduce LDL-C. Many patients requiring LLT do not have injectable
medications experience.
Objectives: To assess patients’ and physicians’ perceptions of usability and acceptance of
subcutaneously injected alirocumab 75 or 150 mg (doses per Phase 3 trials; both 1mL injection
volumes). Prefilled pen and prefilled syringe delivery devices were evaluated and willingness to selfinject assessed.
Methods: 400 participants (200 physicians, 200 patients) were included. Physicians (99 primary care
physicians [PCPs]; 101 specialists) had mean practice experience of 17.8 years since residency and an
average of 797 hypercholesterolemic patients. Patients enrolled had LDL-C levels above their goal and at
least one of the following characteristics: familial hypercholesterolemia; statin intolerance; high
cardiovascular risk; and/or diabetes. Mean patient age was 59.5 years; 52% were female; 25.5% had
injectable medication experience.
Participants evaluated pen or syringe administration methods and tested blinded 75 and 150 mg doses*.
Following device training, participants tested each dose by prosthetic pad injection (Figure 1). Data were
collected via self-administered questionnaire. Safety was not assessed as no human injection occurred.
Results: Participant acceptance of both injection devices was positive with 86-100% agreeing with
usability statements (Figure 2). After training with devices, physicians considered 66% (pen) and 58%
(syringe) of their patients would be willing to use self-injectable alirocumab (improvement from pretraining of 22% and 16%, respectively; both p<0.05). Specialist estimates were higher than PCP
estimates for both devices, before and after training (p<0.05 specialist vs PCP for all assessments). After
training, 72% (pen) and 63% (syringe) of patient-participants were very willing to accept self-injectable
alirocumab (an improvement from pre-training of 26% [p<0.05] and 11%, respectively).
Initially, patients with previous injectable medication experience were generally more willing to use the
pen than injection-naïve patients; however, after training there was no difference. Participant responses
were similar irrespective of the dose tested.
Conclusion: Acceptance of alirocumab prefilled pen and syringe devices was generally positive. Devices
were considered easy to operate, with most patients willing to use and accept self-injection, particularly
after training.
Funding: Sanofi and Regeneron Pharmaceuticals, Inc.
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4.5-Year Safety and Efficacy of Mipomersen in Patients With Severe Familial Hypercholesterolemia
Uncontrolled by Maximally Tolerated Lipid-Lowering Therapy
Abstract nr. 1040
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Background: Mipomersen, a second-generation antisense oligonucleotide, blocks translation of
apoliprotein B (apo B) mRNA and decreases hepatic synthesis of apo B. In randomized, double-blind,
phase 3 studies in patients with familial hypercholesterolemia (FH) taking maximally tolerated lipidlowering therapy (LLT), mipomersen significantly reduced levels of all atherogenic lipoproteins, including
very low–density lipoprotein (VLDL) and low-density lipoprotein (LDL).
Objective: To evaluate long-term safety and efficacy of mipomersen in an open-label extension (OLE)
study (NCT00694109).
Methods: Patients with FH taking maximally tolerated LLT who had completed a 6-month phase 3 study
participated in this extension study during which they received weekly subcutaneous mipomersen (98%
received 200 mg/wk) for up to a total of 4.5 years.
Results: At OLE baseline: mean age was 49 years; 60% of patients were male; 30% had metabolic
syndrome; 72% were taking a maximal dose of LLT. Among 141 patients treated in the OLE, 89
completed at least 52 weeks of OLE treatment; 25 completed 208 weeks (4 years) of OLE treatment; 117
returned for follow-up laboratory testing 24 weeks after their final dose of mipomersen. Over 4.5 years
of mipomersen treatment, persistent reductions in LDL cholesterol (LDL-C) and apo B levels were
observed, as were sustained reductions in lipoprotein(a). Hepatic fat assessed by magnetic resonance
imaging increased in some patients, but tended to stabilize or decrease during continued treatment over
4.5 years. Consecutive alanine aminotransferase elevations ≥3x ULN ≥7 days apart did not occur after 2
years of treatment; a small minority of patients had increases during the first 24 months of treatment.
Data on flu-like symptoms and injection site reactions are consistent with previously reported
information for mipomersen.
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Summary/Conclusions: Mipomersen treatment for up to 4.5 years resulted in sustained reductions in
atherogenic lipoproteins with no new safety concerns in patients with refractory FH. Efficacy was
comparable to findings in phase 3 studies. Hepatic fat stabilized or decreased after the first year. These
data support the longer term benefit:risk profile of mipomersen in high-risk FH patients and the
potential viability of sustained treatment with mipomersen in this population.
Supported by Genzyme, A Sanofi Company, Cambridge, MA
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