Journal of Clinical Lipidology (2017) I, H-H
Journal of

Clinical
Lipidology

Original Article

A randomized trial evaluating the efficacy and
safety of alirocumab in South Korea and Taiwan
(ODYSSEY KT)

Kwang Kon Koh, MD, PhD, FACC, Chang Wook Nam, MD, PhD, FACC,

Ting-Hsing Chao, MD, FACC, FESC, Ming-En Liu, MD, Chiung-Jen Wu, MD,
Dong-Soo Kim, MD, PhD, Chong-Jin Kim, MD, PhD, Ivy Li, MSc, Jianyong Li, MD,
Marie T. Baccara-Dinet, MD, MSc, Pi-Jung Hsiao, MD, MS*,

Chern-En Chiang, MD, PhD, FACC

Gachon University Gil Medical Center, Incheon, Korea (Dr Koh); Keimyung University Dongsan Medical Center, Daegu,
South Korea (Dr Nam); Department of Internal Medicine, College of Medicine and Hospital, National Cheng Kung
University, Tainan City, Taiwan (Dr Chao); Division of Cardiology, Department of Internal Medicine, Hsinchu Mackay
Memorial Hospital, Hsinchu, Taiwan (Dr Liu); Division of Cardiology, Department of Internal Medicine, Chang Gung
Memorial Hospital-Kaohsiung Medical Center, Chang Gung University College of Medicine, Tao—Yuan City, Taiwan
(Dr Wu); Inje University Busan Paik Hospital, Busan, Korea (Dr D.-S. Kim); Kyung Hee University Hospital at
Gangdong, Seoul, Korea (Dr C.-J. Kim); Sanofi R&D, Beijing, China (Dr I. Li); Sanofi R&D, Shanghai, China
(Drs I. Li and J. Li); Sanofi R&D, Montpellier, France (Dr Baccara-Dinet); Division of Endocrinology and
Metabolism, Department of Internal Medicine, Kaohsiung Medical University Hospital, Kaohsiung, Taiwan

(Dr Hsiao); and General Clinical Research Center, Division of Cardiology, Taipei Veterans General Hospital and
National Yang—Ming University, Taipei, Taiwan (Dr Chiang)

KEYWORDS: BACKGROUND: Alirocumab, a fully human monoclonal antibody to proprotein convertase subtili-
Alirocumab; sin/kexin type 9, has been shown to provide significant reductions in low-density lipoprotein choles-
PCSKO; terol (LDL-C). Data about its efficacy and safety in patients from South Korea and Taiwan are limited.
LDL-C; OBJECTIVE: ODYSSEY KT assessed the efficacy and safety of alirocumab in patients from South
South Korea; Korea and Taiwan.

Taiwan; METHODS: Patients with hypercholesterolemia at high cardiovascular risk who were on maximally
ODYSSEY phase 3; tolerated statin were randomized (1:1) to alirocumab (75 mg every 2 weeks, with dose increase to
Hypercholesterolemia; 150 mg every 2 weeks at week 12 if LDL-C =70 mg/dL at week 8) or placebo for 24 weeks. The pri-
Lipid lowering; mary efficacy endpoint was percentage change in LDL-C from baseline to week 24. Safety was as-
Placebo-controlled; sessed throughout.

Maximally tolerated statin RESULTS: At week 24, alirocumab changed LDL-C levels by —57.1% (placebo: +6.3%). In the

alirocumab group, 9 patients (9.5%) received dose increase at week 12. At week 24, 85.8% of patients
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in the alirocumab group reached LDL-C <70 mg/dL (placebo: 14.2%; P = .0001 vs placebo). Aliro-
cumab significantly improved non-high-density lipoprotein cholesterol (non-HDL-C), apolipoprotein
B, total cholesterol, lipoprotein (a), and HDL-C vs placebo (P = .05). Two consecutive calculated
LDL-C values <25 mg/dL were recorded in 27.8% of alirocumab-treated patients. Overall, 58.8%
(alirocumab) and 61.8% (placebo) of patients experienced treatment-emergent adverse events; 2.1%
and 1.0% discontinued treatment due to treatment-emergent adverse events, respectively.
CONCLUSION: Alirocumab significantly improved LDL-C, apolipoprotein B, non-HDL-C, lipopro-
tein (a), HDL-C, and total cholesterol in Asian patients. Alirocumab was generally well tolerated.
These findings are consistent with ODYSSEY findings to date.
© 2017 National Lipid Association. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Elevated low-density lipoprotein cholesterol (LDL-C)
levels correlate with an increased risk of coronary heart
disease (CHD).I An increasing trend of cardiovascular
(CV) mortality has been observed in Taiwan and South Ko-
rea.”” Recent lipid guidelines have recommended LDL-C
targets of <70 or <100 mg/dL in patients with very-high
or high CV risk, respectively.”” The CEPHEUS Pan-
Asian survey showed that LDL-C goals were reached by
349% (LDL-C <70 mg/dL) and 554% (LDL-C
<100 mg/dL) of patients with very-high and high CV
risk, respectively.” Recent American College of Cardiology
and European Society of Cardiology/European Atheroscle-
rosis Society consensus statements recommend that propro-
tein convertase subtilisin/kexin type 9 (PCSK9) inhibitors
may be considered in patients with very-high or high CV
risk who have high baseline LDL-C levels, despite maxi-
mally tolerated statin and ezetimibe therapies.”® PCSK9
is a key regulator for cholesterol homeostasis, downregulat-
ing the low-density lipoprotein receptor protein and thus
increasing LDL-C levels.”

Alirocumab, a fully human monoclonal antibody to
PCSK9, with the dosing regimen 75 mg every 2 weeks
(Q2W) (with possible dose increase to 150 mg Q2W) and
150 mg Q2W reduced LDL-C levels by up to 61% in addition
to background statin therapy with or without other lipid-
lowering therapies (LLTs) or as monotherapy in phase 3
ODYSSEY clinical studies.'”'® Data regarding the efficacy
and safety of alirocumab in patients from Asia are
limited."”"® In phase 1 and 2 studies conducted in Japan, alir-
ocumab treatment significantly reduced LDL-C levels and
was well tolerated in healthy subjects or in patients with hy-
percholesterolemia.'® In the phase 3 ODYSSEY Japan study,
which enrolled Japanese patients with heterozygous familial
hypercholesterolemia or high CV risk and hypercholesterole-
mia, the change in LDL-C levels from baseline to week 24
was —62.5% in the alirocumab 75/150 mg Q2W group
(placebo: +1.6% increase).'”’

The phase 3 ODYSSEY KT study was a placebo-
controlled study evaluating the efficacy and safety of
alirocumab 75 mg Q2W (with possible dose increase to

150 mg Q2W) as add-on to statin therapy in patients with
high CV risk and inadequately controlled hypercholester-
olemia in South Korea and Taiwan. We also conducted a
pooled safety analysis of alirocumab in a broader patient
population from Asia, including an alirocumab phase 2
study from Japan and ODYSSEY phase 3 studies.

Methods

ODYSSEY KT was a randomized, double-blind, pla-
cebo-controlled, parallel-group, multicenter study conduct-
ed in 27 active centers (which screened at least 1 patient)
from 16 study centers in South Korea and 11 in Taiwan.
The study was conducted in accordance with the ethical
principles in the Declaration of Helsinki and applicable
amendments, and the International Conference on Harmo-
nization guidelines for Good Clinical Practice. The proto-
col was approved by the relevant institutional review boards
or independent ethics committees. All participating patients
provided written informed consent.

Patients

The study enrolled patients (aged =18 years) with high
CV risk who had inadequately controlled hypercholester-
olemia on maximally tolerated statin therapy at a stable
dose for at least 4 weeks before screening. High CV risk
was defined as history of CV disease (CVD), moderate
chronic kidney disease, or diabetes with multiple risk
factors. Inadequately controlled hypercholesterolemia was
defined as LDL-C =70 mg/dL in patients with a history of
documented CVD, or LDL-C =100 mg/dL in patients
without such history. Maximally tolerated statin therapy
was defined as atorvastatin 40 to 80 mg daily, rosuvastatin
20 mg daily, or simvastatin 40 mg daily. Patients were also
eligible if they were receiving a daily dose of atorvastatin,
rosuvastatin, or simvastatin considered appropriate by the
investigator.

Background treatment with LLTs other than statins was
allowed for all patients, provided that they had been on a
stable dose for at least 4 weeks before the screening visit.
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