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            Abstract
Compelling evidence supports a causal role for lipoprotein(a) (Lp(a)) in cardiovascular disease. No pharmacotherapies directly targeting Lp(a) are currently available for clinical use. Here we report the discovery and development of olpasiran, a first-in-class, synthetic, double-stranded, N-acetylgalactosamine-conjugated small interfering RNA (siRNA) designed to directly inhibit LPA messenger RNA translation in hepatocytes and potently reduce plasma Lp(a) concentration. Olpasiran reduced Lp(a) concentrations in transgenic mice and cynomolgus monkeys in a dose-responsive manner, achieving up to over 80% reduction from baseline for 5â€“8 weeks after administration of a single dose. In a phase 1 dose-escalation trial of olpasiran (ClinicalTrials.gov: NCT03626662), the primary outcome was safety and tolerability, and the secondary outcomes were the change in Lp(a) concentrations and olpasiran pharmacokinetic parameters. Participants tolerated single doses of olpasiran well and experienced a 71â€“97% reduction in Lp(a) concentration with effects persisting for several months after administration of doses of 9â€‰mg or higher. Serum concentrations of olpasiran increased approximately dose proportionally. Collectively, these results validate the approach of using hepatocyte-targeted siRNA to potently lower Lp(a) in individuals with elevated plasma Lp(a) concentration.
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                    Fig. 1: Identification of an siRNA with durable Lp(a) gene silencing activity in Lp(a) double transgenic mice and in cynomolgus monkeys.


Fig. 2: Olpasiran pharmacokinetics and pharmacodynamics in cynomolgus monkeys.


Fig. 3: Phase 1 single-ascending-dose study of olpasiran.


Fig. 4: Phase 1 study evaluation of mean (s.e.m.) lipid concentrations.



                


                
                    
                
            

            
                Data availability

              
              GENCODE data are available from the following gzipped file: http://ftp.ebi.ac.uk/pub/databases/gencode/Gencode_human/release_24/gencode.v24.annotation.gtf.gz. Other preclinical data that support the findings reported in this paper are available from the corresponding authors upon reasonable request.

              Regarding the clinical trial portions of the paper, qualified researchers may request data from Amgen clinical studies. Complete details are available at https://wwwext.amgen.com/science/clinical-trials/clinical-data-transparencypractices/clinical-trial-data-sharing-request/.
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