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Disclaimers

• This information is intended for healthcare and pharmaceutical professionals only.
• This information may be distributed at medical or pharmaceutical exhibitions, seminars, conferences and other 

similar events or directly to healthcare and pharmaceutical professionals.
• Any other means of dissemination of this information that would make it accessible to an indefinite number of 

persons is prohibited.
• The company responsible for the dissemination of the information in Azerbaijan is the branch of Novartis 

Pharma Services AG in the Republic of Azerbaijan, physical address: Baku, R.Rza Street 75.
• This material has been prepared in accordance with applicable local laws and Novartis internal policies and 

procedures.
• Please note that any recording, reproduction, distribution (including on social media), public communication 

and/or modification of the content is prohibited.
• All content is the property of Novartis Pharma Services AG and is protected by copyright.
• This presentation is sponsored by Novartis.
• Novartis Azerbaijan is not responsible for the accuracy of the information used in this presentation.





Last 50 years in hypolipidemic hystory

Ferri N et al J. Clin. 
Med. 2024, 13, 943





Established therapies

• Statins – inhibit HMG-CoA reductase, limit cholesterol 
byosinthesis, increase LDLR activity.

• Bempedoic acid – inhibits ATP citrate lyase, limits cholesterol 
byosinthesis, increases LDLR activity.

• Ezetimibe – inhibits intestinal cholesterol absorption 
(NPC1L1).

• PCSK9 inhibitors – prevent LDLR degradation, enhancing LDL-
C clearance.

• MTP inhibitors – prevent VLDL synthesis.

• ApoC3 ASO – silences apoC3 mRNA, increases LPL activity.

Ballantyne CM and Norata GD. EHJ 2025
Ballantyne CM and Norata GD. EHJ 2025



EPA, eicosapentaenoic acid; t1/2, half-life. 

Adapted from: Wang X, et al. Curr Diab Rep. 2020;20(11):65.1

• Addition of ethyl ester enables:2

o Greater purification 

o Higher concentration 

o Higher stability

o Longer shelf life

• Icosapent ethyl is de-esterified to EPA in the small 
intestine and absorbed2

• Once absorbed, EPA is transported in blood inside 
chylomicrons.2

• Peak plasma concentrations of EPA ~5 hours.2

• 99% bound to plasma proteins.2

• Plasma elimination t1/2 = 89 hours.2

• Elimination is by hepatic metabolism.2

• Does not undergo renal excretion.2
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Benefits of 
icosapent ethyl1

• Highly purified and 
stable

• Long shelf life for 
storage

1. Wang X, et al. Curr Diab Rep. 2020;20(11):65; 2. Brinton EA, et al. Lipids Health Dis. 2017;16(1):23. 

Icosapent Ethyl Pharmacokinetics



Primary and key secondary endpoints

Cumulative incidence for the primary and secondary efficacy composite end point in the 2 trial groups  in a time-to-event analysis

ARR, absolute risk reduction; HR, hazard ratio; MACE, major adverse cardiovascular event; NNT, number needed to treat; RRR, relative risk reduction.Bhatt DL et al. N Engl J Med. 2019;380(1).





N Engl J Med. 2020 Aug 20;383(8):711-720



N Engl J Med 2020;383:711-20



Cumulative LDL-C exposure was significantly correlated to plaque volume at 
baseline CCTA

© 2024 Ultragenyx Pharmaceutical Inc.   |    All Rights Reserved12

CCTA, coronary computed tomography angiography; CI, confidence interval; CPV, calcified plaque volume; IQR, interquartile range; LDL-C, low-density lipoprotein cholesterol; NCPV, non-calcified plaque volume; 
PAV, percent atheroma volume
Schonck WAM et al. JACC Cardiovasc Imaging 2024. https://doi.org/10.1016/j.jcmg.2024.05.005

• The median absolute atheroma volume was 18.8 mm3 [IQR 2.8, 22.8] at baseline CCTA

• Every 10 mmol/L*year increment of cumulative LDL-C exposure was associated with a:

‒ 5.8% (95% CI: 3.4–8.2, P<0.001) higher PAV

‒ 4.6% (95% CI: 2.0–7.4, P=0.002) higher percent NCPV

‒ 7.5% (95% CI: 6.3–8.7, P<0.001) higher percent CPV
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RNA Based Therapies



Inclisiran

• A small interfering RNA that
binds to PCSK9 m-RNA in 
hepatocytes, blocking PCSK9’s 
translation and production

• The addition of GalNAc
increases liver-specific uptake

Cleared from plasma in 24 hours 
preventing off target toxicity

No PCSK9 + Ab complex in plasma

Extended duration, biannual 
dosing adequate: may increase 
adherence

Sinning D and Landmesser U. Curr Cardiol Rep. 2020;22(12):176



ORION Studies:

Trials Patients Endpoints

ORION-1 ASCVD (N=501) LDL-C lowering (Phase II)

ORION-2 HoFH (N=10) LDL-C lowering (Phase II)

ORION-3 ASCVD or ASCVD RE or HeFH (N=490) LDL-C lowering (extension of ORION-1)

ORION-4 ASCVD or RE (N=15,000) Cardiovascular M&M (Phase III)

ORION-5 HoFH (N=60) LDL-C lowering (Phase III)

ORION-6 Hepatic impairment (N=24-32) Pharmacokinetics

ORION-7 Renal impairment (N=31) Pharmacokinetics

ORION-8 ASCVD, ASCVD risk equivalent, HeFH 

(N=3,460)

LDL-C lowering (extension of ORION -9, -

10, -11)

ORION-9 HEFH (N=400) LDL-C lowering (Phase III)

ORION-10 ASCVD (N=1,500) LDL-C lowering (US) (Phase III)

ORION-11 ASCVD OR ASCVD RE (N=1,500) LDL-C lowering (EU) (Phase III)

ORION-12 Healthy volunteers (N=200) TQT



Wright RS et al. J Am Coll Cardiol (2021);77(9):1182-1193 

Adapted figure from fig 2(B)

ORION Phase III pooled analysis:Efficacy
Durable and potent with consistent effect over 18 months



Inclisiran and CV Events: patient-level analysis of 
phase III trials

Inclisiran was associated 

with a 26% lower 

probability of MACE , 

Not powered for outcome: 

hypothesis generating

Ray KK et al. European Heart Journal

(2023); 44(2):129–138



Ballantyne CM and Norata GD. EHJ 2025

Emerging therapies

• Novel PCSK9 inhibitors – prevent LDLR degradation, 
enhancing LDL-C clearance.

• ANGPTL3 inhibition – lowers triglycerides and LDL-C 
independently of LDLR.

• ApoC-III inhibition – enhances LPL activity, improving TG-rich 
lipoprotein metabolism.

• CETP inhibition – increases catabolism of apoB-lipoproteins.

• Lp(a) reduction (antisense/siRNA) – addresses specific 
residual risk factor.

Ballantyne CM and Norata GD. EHJ 2025
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Enlicitide 20 mg

Placebo

Enlicitide 20 mg
Placebo

No. of participants

1935
969

1836
933

1852
937

1824
927

1832
923

1798
909

1771
898

BL 4 16 24 36 528

Robust LDL-C Reduction at Week 24 
Post-hoc Re-analysis

Mean percent change in LDL-C over time Enlicitide Placebo

Baselin
e

95.2 mg/dL 

SD 38.6

98.3 mg/dL 

SD 39.2

Week 
24

38.8 mg/dL
SD 35.5

-59.6%

98.6 mg/dL
SD 42.5

+3.0%

-59.7%
(95% CI: -62.3%, -57.1%)

p<0.001

Beta-quantification-derived LDL-C values of ≤0 treated as missing and MH LDL-C used if available.



AZD0780 (LAROPROVSTAT) inhibits lysosomal 
trafficking of PSCK9-LDLR complexes and 

prevents PCSK9-induced LDLR degradation



Current Atherosclerosis 
Reports (2024) 26:35–44



Numohamed NS et al Cardiovasc Res. 2022 Oct; 118(14): 2919–2931



Inclusion criteria
Pre-existing or high risk for ASVCD or
heFH with LDL-C ≥ 70 mg/dL

obicetrapib 10 mg plus ezetimibe 10 mg FDC obicetrapib
obicetrapib 10 mg monotherapy
ezetimibe 10 mg monotherapy
Placebo
Endpoint
Percent change in the LDL-C level from baseline to day 84

Lancet 2025; 405: 1757–68



ROSE 2 trial: obicetrapib + ezetimibe + HIS
% change in atherogenic lipoproteins from baseline

• Obi, obicetrapib*; Eze, ezetimibe; HIS, high-intensity statin Ballantyne CM, et al. J Clin Lipidol
2023;17(4):491-503

• Davidson MH et al. Presentation at American College of Cardiology Scientific Sessions 2024



JAMA.2023;330 
(11):1042-1053 



JAMA.2023;330(11):1042-1053. 



Lerodalcibep, a novel small 
recombinant fusion protein of 
PCSK9–binding domain (adnectin) 



Gene silencing therapies for lipid lowering





Tsimikas S et al N Engl J Med 
2020;382:244-55.

Pelacarsen



Tsimikas S et al N Engl J Med 
2020;382:244-55.



J Am Coll Cardiol 2024;84:790–797



N Engl J Med 2024;391:913-25.



Lancet. 2025 Mar 28:S0140-6736(25)00507-0. doi: 

10.1016/S0140-6736(25)00507-0.



Tardif JC et al European Heart Journal (2022) 43, 1401–1412

Olezarsen (Gal-Nac siRNA anti apo C-III)



N Engl J Med 2024;391:899-912.



Pelacarsen

Olpasiran

Zerlasiran

Lepodisiran

4 8 12 16 20 24 28 32 36 40 44 48 520

Up to -80%

weeks

Up to -85%

Up to -85%

Up to -95%



From DNA to RNA and back

Gene Editing Gene Silencing



Gene Editing in humans

CRISPR 2.0
Non-viral selective 

delivery (LNP)



• Delivered via LNP-encapsulated mRNA encoding a Cas9 

nickase–adenine base editor + sgRNA.

• Aim: one-time edit to inactivate PCSK9 and 

permanently lower LDL-C.

• Population: Adults with HeFH + ASCVD with 

uncontrolled LDL-C despite maximal therapy.

• No treatment-related deaths or SAEs.

• Two mild infusion reactions (Grade 1–2).

• One Grade 3 drug-related AE (ALT ˇ and thrombocytopenia) in high-dose cohort ® temporary

enrollment pause (Apr 2024).



Gene Editing in humans: PCSK9 VERVE-102

VERVE-102 uses an adenine base editor + gRNA targeting PCSK9 in hepatocytes, delivered via GalNAc-LNP.

Population: Adults with HeFH + ASCVD with uncontrolled LDL-C despite maximal therapy.

Dose (mg/kg) n of patients PCSK9 reduction LDL-C reduction

0.3 4 -46% -21% 

0.4 6 -53% -41%

0.6 4 -60% -53% (max -69%) 

Safety Summary

• No treatment-related serious adverse events (SAEs) or dose-limiting toxicities (DLTs).

• No clinically significant ALT, AST, bilirubin, or platelet changes.

• One Grade-2 infusion reaction, transient and resolved with acetaminophen.



Safety of PCSK9 Gene Editing

Lee et et al Circulation 2022



CTX310 uses an adenine base editor + gRNA targeting ANGPTL3 in hepatocytes, delivered via GalNAc-LNP.

Population: 15 Adults who had uncontrolled hypercholesterolemia, hypertriglyceridemia, or mixed

dyslipidemia and were receiving maximally tolerated lipid-lowering therapy.



Thanks
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