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Current Therapies to Inhibit PCSK9: 
Monoclonal Antibodies

• Alirocumab and evolocumab initially approved in 2015
• Both lower LDL-C approximately 60%
• Given as injections either every 2 weeks or monthly
• Each agent with a large outcome trials in high-risk patients 

with significant reduction in MACE of approximately 15%, 
both relatively short-term studies
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Inclisiran – siRNA targeting PCSK9
Mechanism of action

1. Delivered to hepatocytes
GalNAc / ASPGR

2. Guide strand delivers to RISC
3. RISC-siRNA cleaves PCSK9

mRNA degraded
4. Increased LDLR density

dec circulating LDL
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Design of  ORION-9, -10, -11 studies

Patients1,2

HeFH, ASCVD, and / or 
risk-equivalent patients
Age ≥18 years

High-intensity statin

LDL-C

>70 mg/dL, or

>100 mg/dL (risk equivalent, 
HeFH)

18-month duration1,2

Randomize
1:1

Inclisiran
300 mg

Placebo

Visits

1 m 3 5 9 11 15 17 18

1. Raal FJ et al. N Engl J Med 2020;382(16):1520-30; 2. Ray KK et al. N Engl J Med 2020;382(16):1507-19



CVD, cardiovascular disease; CHD, chronic heart disease; HeFH, heterozygous familial hypercholesterolemia; PAD, peripheral arterial disease
aDiagnosed by genetic testing and / or Simon Broome criteria 
1. Raal FJ et al. N Engl J Med 2020;382(16):1520-30; 2. Ray KK et al. N Engl J Med 2020;382(16):1507-19

 HeFHa

 Stable on a low-fat diet
 LDL-C ≥100 mg/dL

 ASCVD 
(CHD, CVD, PAD)

 LDL-C ≥70 mg/dL

Entry criteria

 ASCVD 
(CHD, CVD, PAD)

 ASCVD risk equivalents
– Type 2 diabetes
– 10-year risk ≥20%
– HeFHa

 LDL-C ≥70 mg/dL
Maximally tolerated statin therapy (or documented intolerance), with or without ezetimibe

ORION-91 ORION-102 ORION-112



Primary end point1,2

 Percentage change in LDL-C 
from baseline to Day 510

 Time-adjusted percentage 
change in LDL-C from baseline 
between Day 90 and Day 540. 
This is the average percentage 
change in LDL-C from baseline 
over the period between 
Day 90 and Day 540

Key secondary end points1,2

 Absolute change in LDL-C from 
baseline to Day 510

 Time-adjusted absolute change 
in 
LDL-C from baseline between 
Day 90 and Day 540

 Percentage change from 
baseline to Day 510 in PCSK9, 
total cholesterol, ApoB, and 
non-HDL-C

Common end points of  ORION-9, -10, -11 studies

HDL-C, high-density lipoprotein cholesterol
1. Raal FJ et al. N Engl J Med 2020;382(16):1520-30; 2. Ray KK et al. N Engl J Med 2020;382(16):1507-19
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Percent change in LDL-C over time – observed values ITT patients

ORION-11: Efficacy
Durable, potent and consistent effect over 18 months

1. All 95% confidence intervals are less than ±2% and therefore are not visible outside data points

Ray KK et al. N Engl J Med 2020;382:1507-19



ORION-11: Safety and tolerability
No difference in serious adverse events

1. Safety population includes all patients who received at least 1 dose of study medication      2. Patients may be counted in more than one category

Serious TEAEs Placebo Inclisiran
Safety population1,2 N = 804 N = 811

Patients with at least one seriousTEAE 181 (22.5%) 181 (22.3%)
All cause death 15 (1.9%) 14 (1.7%)

Cardiovascular 10 (1.2%) 9 (1.1%)
Cancer 3 (0.4%) 3 (0.4%)

New, worsening or recurrent malignancy 20 (2.5%) 16 (2.0%)

Ray KK et al. N Engl J Med 2020;382:1507-19



Inclisiran – ORION clinical development program
ORION-4 CV Outcomes Trial, results ~2024

Median duration of follow-up
5 years

Patients with stable atherosclerosis
(prior MI, prior stroke or PAD)

1°EP:  CHD death, MI, stroke or urgent coronary revascularization
2°EPs:  CHD death or MI;  CV death

Anticipated 
n~1500 1o EP

RANDOMIZE 1:1 
DOUBLE BLIND

N~15,000

Screening visit
(placebo injection)

8 week run-in period

LDL ≥ 80 mg/dl 

Inclisiran 300mg SC
(Baseline, M3 then q6M) PLACEBO



• Inclisiran emerged from Phase 2 with a “one size fits all” dosing 
regimen:
– 300 mg SC dose on Day 1, 90, then every 180 days
– Applicable to all patient populations and subgroups

• Consistent and durable efficacy
• No safety signals observed to date in a broad range of patient groups
• More than 3500 patients followed up to 450 days to date and more 

than 3000 patient-years of exposure to inclisiran across the ORION 
Program

• Large outcomes trial ongoing

Summary



ADHERENCE: The greatest challenge in prevention 
treating asymptomatic conditions such as lipids

Could inclisiran improve adherence and  lead to  a 
disruptive technology that changes the way 
preventive cardiology is practiced?

Summary
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