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Available LDL Cholesterol Lowering Therapies

Name Drug Target Phase Indication/In Use 
For

Effect on LDL-C Known Safety Issues

Statins HMGCR Approved All patients 20% to 50% Rhabdomyolysis

Ezetimibe NPC1L1 Approved All patients ∼23% Not known

PCSK9i 
antibody

PCSK9 Approved Secondary 
prevention; FH

∼47% Not known

Mipomersen ApoB100 mRNA Approved, FDA 
only

HoFH 26% Liver toxicity, injection-
site reactions, flu-like 

symptoms

Lomitapide MTP Approved, with 
registry

HoFH 40% to 50% Liver toxicity, GI side 
effects

Bempedoic 
acid

ACL Approved Statin-intolerance; 
3rd agent after 
statin/ezetimibe

17% to 21% Gout, tendon rupture

Inclisiran PCSK9 mRNA Approved NA ∼50% Mild injection-site 
reactions

Evinacumab ANGPTL3 Approved HoFH ∼49% Elevated liver enzymes

ACL = ATP citrate lyase; ANG PTL3 = angiopoetin-like 3 protein; apoB = apolipoprotein B; CETP = cholesteryl ester transfer protein; FDA = Food and Drug Adm inistration; 
HM G CR = 3-hydroxy-3-m ethylglutaryl coenzym e reductase; HoFH = hom ozygous fam ilial hypercholesterolem ia; LDL-C = low-density lipoprotein; M TP = m icrosom al 
triglyceride transfer protein; NPC1L1 = Niem ann-Pick-like protein 1C1; PCSK9i = proprotein convertase subtilisin kexin type 9 inhibiting.

Nurmohamed NS, et al. J Am Coll Cardiol. 2021;77(12):1564-
75
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What if 
you don’t 
tolerate 
Statins 

FDA New Labeling 
Reducing the risk of myocardial infarction (MI) 
and coronary revascularization in adults with 
established cardiovascular disease (CVD) or at 
high risk for a CVD event
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Effect of Bempedoic Acid Regimens on LDL-C and hsCRP
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Placebo Bempedoic Acid
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https://www.sciencedirect.com/topics/medicine-and-dentistry/coenzyme
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Rosenson RS et al. J Am Coll Cardiol 2021; 78:434-
436.

One in 5 have high levels of Lp(a)
Statins minimally reduce and PCSK9 reduce by 20% levels of Lp(a)   
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Lp(a) Concentrations and Risk of Clinical Outcomes

Absolute and relative risks of aortic valve stenosis, ischaemic stroke, myocardial infarction and heart failure as a function of increasing 
plasma Lp(a) concentration in the general population. Top panel shows the absolute risk per 10000 person-years, and the lower panel shows 
hazard ratios as solid red line with 95% confidence intervals as dotted black lines; when the lower 95% confidence interval no longer overlap 
the hazard ratios reference value of 1.0 for the median Lp(a) concentration, risk is significantly elevated. Based on data from 70 286 White 
individuals in the Copenhagen General Population Study with a median 7.4 years of follow-up. Data provided by Prof. Børge G. Nordestgaard 
and Dr. Anne Langsted.

Kronenberg F et al. Eur Heart J. 2022; 43: 3925–3946.
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MACE According to CRP and Lp(a) in fully adjusted 
model – ACCELERATE trial 

Puri R, Nissen SE, Arsenault BJ, et al. JAMA Cardiol 2020;5:1136-1143
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Therapeutic Approaches to Lowering  Lp(a)

• Anti-sense 
oligonucleotides (ASO)

• Small interfering mRNA 
inhibitors (siRNA)

• Gene editing

Nicholls SJ et al. JAMA; Published online August 28, 2023. 
doi:10.1001/jama.2023.16503
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TCZ Specifically Inhibits LPA 
Promotor Activity in Human 

Hepatocytes
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all p<0·0001

IL-6 mAb Inhibitor 
(Ziltivekimab) Lowers 
Lp(a) Concentrations

1. Muller N, et al. J Lipid Res 2015;56:1034-42 
2. Ridker PM, et al. Lancet 2021;397:2060-2069 
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Olpasiran: Mechanism of Action

O’Donoghue ML et al., Am Heart J 2022;251:61-69 
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Mechanism of action
• Small interfering RNA 

directed to the liver.

• The antisense strand is 
loaded into an RNA-
induced silencing 
complex (RISC) in the 
hepatocyte. 

• The complex then binds 
to apo(a) mRNA, leading 
to its degradation and 
preventing protein 
translation. 

RISC

Passenger

Guide

Apo(a)

12



11/19/25

3

OCEAN(a) Clinical Trial Design 

Am gen Inc. NCT05581303

Olpasiran Q12W 
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Percent Change in Lipoprotein(a) Concentration and the Placebo-Adjusted Mean Percent 
Change from Baseline in the Lipoprotein(a) Concentration with Olpasiran at Weeks 36 and 48

Small Interfering RNA to Reduce Lipoprotein(a) in 
Cardiovascular Disease

M L O ’Donoghue M , Rosenson RS,  et al. N Engl J M ed 2022. DOI: 10.1056/NEJM oa2211023
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Muvalaplin (Oral) and Zerlasiran (injectibale) Show 
Promise in Lowering Lipoprotein(a) in Phase II Trials

• Muvalapin is an investigational oral medication being developed to 
lower lipoprotein(a) (Lp(a)) levels, which are genetically determined 
and increase the risk of cardiovascular events.

• It works by inhibiting the formation of Lp(a) particles, and early 
clinical trials have shown it can significantly reduce Lp(a) levels with a 
good safety profile

• The clinical effects of muvalaplin and Zerlasiran on cardiovascular 
events requires further investigation
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Peter Libby, A Fire Within
Scientific American 2002

Inflammation
 in Atherosclerosis
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Ridker PM.  Circ Res 2016;118:145-156.

From CRP to IL-6 to IL-1: Moving Upstream to 
Identify Novel Targets for Athero protection

Canakinumab
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Inflammation – Beyond CANTOS

©Colchicine
© Inflammasome inhibitors

©Anti-IL-6 pathway
©….

IL-1b

IL-6
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More on Colchicine

• Practical matters:
– Dosing

• U.S. – FDA approved 0.5 mg
• Acute disease: bid
• Chronic disease 0.3-0.6 mg qD

– Dose reductions for <70kg or 
CrCl <30 ml/min

– CYP3A4 metabolism, cleared by 
P-glycoprotein efflux pump

– Highly tolerable:
• Gastrointestinal 10%

– RR 1.74 (1.32-2.30) vs. placebo

Anti-inflammatory mechanism
 Colchicine and Canakinumab

Now FDA approved for high-risk patients
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RCTs of Colchicine in Coronary Artery Disease

Stable CAD-  LoDoCo2

• 5522 stable CAD
– 0.5mg qD
– 29 months

• CV death, MI, stroke, revasc

• HR 0.69, 2.8% ARR, NNT 36
– Non CVD death HR 1.51 (P = 

NS)

N Engl J Med 2020;383:1838-47.

ACS-  COPS

• 795 ACS
– 0.5mg bid x30d, then qD
– 12 months

• Mortality, ACS, stroke, revasc

• HR 0.65, 3.4% ARR, NNT 30
– P = 0.09
– 5 vs. 0 non CVD death

Circulation. 2020;142:1890–1900

MI- COLCOT

• 4745 MI within 30d
– 0.5mg qD
– 23 months

• CV Death, MI, stroke, revasc

• HR 0.77, 1.6% ARR, NNT 63
– No excess non-CV death

N Engl J Med 2019; 381:2497-2505
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Colchicine for Acute MI 
Primary outcome of CV death, MI, stroke of ischemia driven 
revascularization

HR 0.99 95% CI 0.85-1.16, p=0.93 
(649 primary outcome events)
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RESCUE Study Design

Trial Conduct

  June 17, 2019 -January 14, 2020
   40 US clinical sites
   264 participants randomized
   SC placebo or 
   SC ziltivekimab 7.5, 15, 30 q 4 weeks

Major Inclusion Criteria

  Age > 18 years 
   Stage 3 – 5 CKD
   hsCRP > 2 mg/L
   

Primary Endpoint: Percent change in hsCRP from baseline to 12 weeks
Secondary Endpoints: Percent change in fibrinogen, haptoglobin, SAA, sPLA2, Lp(a), and lipid levels

Major Exclusion Criteria

  ANC < 2 x 109  Platelet Count < 120 x 
109

   Spot urine to creatinine ratio > 4
   Active TB or 
   History of HIV, hepatitis B, hepatitis C

12 W eek Prim ary Endpoint 24 W eek Full Treatm ent and Safety Period

Ridker et al., Lancet 2021; 397:2060-2069. 

CKD: chronic kidney 
disease
CRP: C-reactive protein
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RESCUE: Primary Result – Change in hsCRP at 12 weeks
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Ridker et al, Lancet 2021;397:2060-2069
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High Triglycerides Predict Recurrence Ischemic Events 
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Old Therapies did not work 
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Olezarsen Targeting for Lipid Lowering: 
Triglyceride Rich Remnant Lipoproteins
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Vascepa Reduce Events in Reduce It Trial 

November 19, 2025
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Plaque Regression with Vascepa 
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Potential to Tailor Treatment Based on 
Residual Risk Profile

Mach F, Libby P, et al. J Clin Lipidol. 2024;18(5):e685-e700
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• Following statin therapy, clinicians should consider 
using an anti-inflammatory agent?
• Consideration of colchicine 0.5 mg po qd for those 

with stable atherosclerosis and normal eGFR. For 
Primary and Secondary prevention

• Consideration of bempedoic acid which, like statin 
therapy, reduces both LDL-C and hsCRP

• Consideration of GLP1r agonists and SGLT2 inhibitors, 
all of which have concomitant anti-inflammatory 
effects.

Targeting Inflammation: 
Implications for practice
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