
New oral LDL-c lowering therapies on the horizon:
CETP inhibitors

Ulrich Laufs, MD, PhD 



Honoraria / reimbursements for lectures, participation in studies, scientific 
cooperations with Saarland- or Leipzig University, consulting, travel, support of 
colleagues or support of scientific meetings within the last 5 years:
ABDA, Amgen, Ariba, AstraZeneca, Bayer, Berlin-Chemie, BMBF, Boehringer, 
DACH, Daiichi-Sankyo, DFG, DGK, EU, i-cor, Lilly, Medtronik, MSD, Novartis, 
NovoNordisk, Pfizer, Roche, Sanofi, Servier, SLÄK, Sobi, Stifterverband, Synlab, 
UdS, UKL, UKS

COI



New LDL-lowering drugs
in advanced clinical programs

PCSK9-Inhibitor MK-0616, oral

PCSK9-Adnectin Lerodalcibep, s.c.

CETP-Inhibitor Obicetrapib, oral



New LDL-lowering drugs
in advanced clinical programs

Oral PCSK9-Inhibitor MK-0616

PCSK9-Adnectin Lerodalcibep

CETP-Inhibitor Obicetrapib

Johns et al., Circ 2023;148:144–58



Ballantyne et al., JACC 2023;81:1553–64

Phase 2b Randomized Trial of the Oral PCSK9 Inhibitor MK-0616
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Placebo-adjusted LDL-C Change from Baseline ITT Analysis Week 52

LIBerate-HR; Klug et al., 24-LBCT-21933-ACC, Late-Breaking Clinical Trials II, April 7, 2024

- 56.19%
- 60.6 mg/dL

LDL-C

Efficacy and Safety of Lerodalcibep in Pt at Very-High and High Risk for CVD
Phase 3, Double-blind Placebo-controlled 52-week trial (LIBerate-HR)
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CETP activity increases circulating LDL-C levels

Slide from J. Kastelein. Figures adapted from Meng Z et al., Molecular and Cell Biology of Lipids, 1862(12), 2017, 1606-17, and from Lei D et al., J Biol Chem., 2291(27), 2016, 14034-44

CETP curves 
against HDL

CETP penetrates 
HDL surface

CETP transfers cholesterol esters 
from HDL to LDL

HDL

HDL LDL

CETP

HDL LDL

TGPLPLCE

CE

N-terminal opening is 
where CETPi occurs

CETP
C-terminal 
opening

Electron micrograph



CETPi decreases hepatic cholesterol -> upregulation of LDL-R -
-> improved LDL and ApoB clearance through the liver

LDL-R levels

CETPi

LDL-R taking up 
LDL 

LDL

LDL-
R

Decrease in hepatic cholesterol

Increase in hepatic LDL receptors

Decrease in plasma LDL levels

Slide from J. Kastelein. Adapted from: Millar JS, et al., JCI 2015;125(6):2510-22 and van der Tuin SJ, et al., JLR 2015;56(11):2085-93



Genetically lower CETP associated with lower cardiovascular risks

Prospective study, n= 10,261; ~34 years follow-up
Carriers of CETP (inactivating) genotpes had 
decreased LDL cholesterol levels
and lower cardiovascular risk:
ischemic cardiovascular event: HR 0.7
ischemic heart disease: HR 0.65
ischemic cerebrovascular disease: HR 0.71

Johannsen et al. JACC 2012,60(20):2041–8

The Copenhagen City Heart Study

Barzilai et al. JAMA 2003;290(15):2030-40

Individuals with exceptional 
longevity had significantly higher 
(up to 3.6-fold) homozygosity for the 
405 valine (I405V) allele of CETP 
(VV genotype) vs controls

The Ashkenazi Jewish Longevity
Gene Project



Ultra-short summary
of the complex history of pharmacologic CETP inhibition

Torcetrapib, ILLUMINATE: negative study, off-target effects (e.g. increased BP)
NEJM 2007; 357:2109-22

Dalcetrapib, dal-OUTCOMES: neutral study, no LDL-C lowering
NEJM 2012; 367:2089-99

Evacetrapib, ACCELERATE: non-significant trends, study underpowered / too short
NEJM 2017; 376:1933-42

Anacetrapib: REVEAL: modest effect, insufficient LDL-C lowering (~-11mg/dl)
NEJM 2017; 377:1217-27



Obicetrapib
Pharmacology

Nurmohamed et al. CVR 2022;118(14):2919-2931
Ford et al. Br J Clin Pharmacol 2014; de Grooth et al. Circulation. 2002; Teramoto et al. Am J Cardiol 2014; Krishna et al. Lancet. 2007; Pharmacology & Therapeutics 2017

less lipophilic

Presenter Notes
Presentation Notes
most polar of all CETP inhibitors LogP of 4.9 versus 9.2 for anacetrapib and 7.9 for evacetrapib (less lipophilic)



Hovingh GK et al., Lancet 2015; 10.1016/S0140-6736(15)60158-1

LDL-C in Phase 2 Study TULIP

- 45 %- 45 %

N=364, 12 wk, no SAE

Presenter Notes
Presentation Notes
In this randomised, double-blind, placebo-controlled, parallel-group phase 2 trial, we recruited patients (aged 18-75 years) from 17 sites (hospitals and independent clinical research organisations) in the Netherlands and Denmark with fasting LDL cholesterol levels between 2·5 mmol/L and 4·5 mmol/L, HDL cholesterol levels between 0·8 and 1·8 mmol/L and triglyceride levels below 4·5 mmol/L after washout of lipid-lowering treatments.



Pre-specified assessment of LDL-C levels by preparative ultra-centrifugation and Friedewald

Study design
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Rose study. Nicholls SJ et al. Nat Med 2022;28(8):1672-8

ROSE study: Obicetrapib in combination with high-intensity statins



Nicholls SJ et al. Nat Med 2022;28(8):1672-8

ROSE study: LDL-Cholesterol Lowering

Friedewald Preparative Ultracentrifugation
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ROSE study: ApoB and Non-HDL-C Lowering

Nicholls SJ et al. Nat Med 2022;28(8):1672-8

ApoB Non-HDL-C
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HDL-C ApoA1
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ROSE study: HDL-Cholesterol and ApoA1 increase

Nicholls SJ et al. Nat Med 2022;28(8):1672-8



Lp(a) Tryglicerides
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Nicholls SJ et al. Nat Med 2022;28(8):1672-8



ROSE 2; Ballantyne et al. J Clin Lipidol. 2023;17(4):491-503

Friedewald Preparative Ultracentrifugation
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Obicetrapib in combination with ezetimibe on top of HIS
LDL-C Lowering 



Nicholls SJ et al. Nat Med 2022;28(8):1672-8

ROSE: Adverse Events



aDefined as laboratory tests and other medical investigations that gave an unusual reading. Ballantyne et al. J Clin Lipidol. 2023;17(4):491-503

ROSE 2: Treatment Emergent Adverse Events



1. Hovingh, G. K. et al. Lancet 2015;386:452–60; 2. Ballantyne CM, et al. J Clin Lipidol. 2023;17(4):491-503; 3. Nicholls SJ, et al. Nat Med. 2022;28(8):1672-8; 4. Data on file

Systolic and Diastolic Blood Pressure 
Pooled TULIP, OCEAN, ROSE, ROSE2 & TA-8995-203 studies



Nicholls SJ et al.,
Am Heart J 2024

doi: 10.1016/j.ahj.2024.05.002 

Phase 3 BROOKLYN: Obicetrapib in HeFH

N = 354
NCT05425745



Phase 3 BROOKLYN: top-line results



Note: Other than as noted, the pipeline represents trials that are currently ongoing. Projections are subject to inherent limitations. Actual results may differ from expectations. 
The timing of regulatory submissions is subject to additional discussions with regulators.

Obicetrapib projected clinical studies
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