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 Dichiaro che negli ultimi due anni ha avuto i seguenti rapporti 
con soggetti portatori di interessi commerciali in ambito sanitario



Residual risk persists despite aggressive LDL-C 
lowering with PCSK9 inhibitors

*Composite of CV death, MI, stroke, hospitalisation for unstable angina or coronary revascularisation1; †Composite of death due to coronary heart disease, non-fatal MI, fatal or non-
fatal ischaemic stroke or hospitalisation for unstable angina.2 
CI: confidence interval;  HR: hazard ratio; FOURIER: Further Cardiovascular Outcomes Research with PCSK9 Inhibition in Subjects with Elevated Risk; LDL-C: low density lipoprotein-
cholesterol; MI: myocardial infarction; ODYSSEY-OUTCOMES: Evaluation of Cardiovascular Outcomes After an Acute Coronary Syndrome During Treatment With Alirocumab; 
PCSK9:Proprotein convertase subtilisin/kexin type 9; RRR: relative risk reduction.

   

Additional risk reduction of ~15% over 2 to 4 years
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FOURIER1

Median LDL-C 30 mg/dL at 48 weeks

Residual Risk

Statin + Placebo

Statin +  
Evolocumab

HR: 0.85 (95% CI: 0.79–
0.92)
P<0.001
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ODYSSEY OUTCOMES2

Mean LDL-C 53 mg/dL at 48 months

Statin + Placebo

Statin +  
Alirocumab
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HR: 0.85 (95% CI: 0.78–0.93)
P<0.00115% RRR 15% RRR

1. Sabatine M.S. et al, NEJM 2017., 2Schwartz G.G. et al, NEJM 2018 .  
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 Bae JH, et al. Advances in Nutrition. 2023. https://doi.org/10.1016/j.advnut.2023.03.014

Elevated LDL-C is only one of multiple pathophysiologic factors that drive 
progression of atherosclerosis and plaque rupture



Photomicrographs show negatively stained lipoproteins from a single patient:  
Left pictures show very-low-density lipoprotein+ intermediate-density lipoprotein;  
Right pictures, low-density lipoprotein.

Triglyceride-Rich Lipoproteins Isolated From Human  
Coronary Atherosclerotic Plaque 

Havel RJ, Kane JP et al Arterioscler Thromb.1994;14:1767-1774.

ATHEROSCLEROTIC 
CORONARY PLAQUE EXTRACTS LDL

  IDL	         VLDL 
 (remnants)

….VLDL+IDL  
accounting for 36%  
of the lipoprotein  
cholesterol from  
the atherosclerotic 
plaque extracts….





Lawler et al. Eur Heart J 2021;42

Icosapent ethyl addresses the TG component of residual risk

Optimal LDL-C levels

ICOSAPENT 
ETHYL

Icosapent ethyl addresses 
the TG component of 

residual risk



 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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EPA is re-esterified in phospholipids 
and triglycerides and packaged for  

 transport in chylomicrons
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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



CHYL: Chylomicrons; DGAT, diacylglycerol acyltransferase; FA, fatty acid; LDL, low-density lipoprotein; Co A, coenzyme A; PAP, phosphatidic acid phosphatase/phosphohydrolase; TG, triglyceride; VLDL very low-density 
lipoprotein. LPL: Lipoprotein lipase.
Bays HE et al. Exp Rev Cardiovasc Ther 2008; 6: DOI: 10.1586/14779072.6.3.391

Increased mitochondrial 
and  peroxisomal β-
oxidation of FA 
(reduction of substrates)

Decreased 
lipogenesis  ( 

enzymatic  
conversion of 

acetyl CoA to FA)

Reduced TG synthesis 
(inhibition of DGAT and PAP)

 Increased clearance of 
plasma TGs through 

LPL 
activity

- Reducing VLDL production and secretion 
- Increasing VLDL metabolism

EPA-mediated triglyceride lowering mechanisms



Effect of EPA on Plaque Progression

AA: arachidonic acid; CRP: C-reactive protein; EPA: eicosapentaenoic acid; hsCRP: high-sensitivity C-reactive protein; ICAM-1: intercellular adhesion molecule 1; IL-6: interleukin 6; IL-10: interleukin 10; 
LDL: low-density lipoprotein; Lp-PLA2: lipoprotein-associated phospholipase A; oxLDL: oxidised low-density lipoprotein; RLP-C: remnant lipoprotein cholesterol. 

Miller M, et al. EXPERT REVIEW OF CARDIOVASCULAR THERAPY 2022; 

• Fibrous cap thickness 
• Lumen diameter 
• Plaque stability

EPA INCREASES

• Plaque volume 
• Arterial stiffness 
• Plaque vulnerability 
• Thrombosis 
• Platelet activation

EPA DECREASES



Bhatt DL et al. N Engl J Med. 2019;380(1)



Parameter
Icosapent ethyl 

 4 g/day (n=4089)
Placebo (n=4090)

Median Age (years) 64.0 64.0

Female (%) 28.4% 29.2%

CV Risk Category (%)
Secondary Prevention Cohort 70.7% 70.7%

Primary Prevention Cohort 29.3% 29.3%

Type 2 Diabetes (%) 57.9% 57.8%

Ezetimibe Use, n (%) 6.4% 6.4%

Statin Intensity (%)
Low 6.2% 6.5%

Moderate 61.9% 63.0%

High 31.5% 30.0%

 Medication Taken at Baseline2

Antihypertensive 95.3% 95.2%

Antiplatelet 79.7% 79.1%

Antidiabetic 53.6% 53.7%

Anticoagulant 9.4% 9.5%

    Triglycerides (mg/dl), median                       216 216 

Triglycerides Category
< 150 mg/dl 10.1% 10.5%

150 to < 200 mg/dl 29.2% 29.1%

≥200 mg/dl 60.7% 60.4%

    LDL-C (mg/dl)                     74                              76

HDL-C (mg/dl)                              40                              40

      Baseline characteristics were similar between treatment groups

1. Bhatt DL, et al.  N Engl J Med. 2019;380(1). 2. Bhatt DL et al. J Am Coll Cardiol. 2019;73(22).



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).



Total Mortality 0.87 (0.74–1.02) 0.09

Endpoint

Primary Composite (ITT)

Key Secondary Composite (ITT)

Cardiovascular Death or 
Nonfatal Myocardial Infarction

Fatal or Nonfatal Myocardial Infarction

Urgent or Emergent Revascularization

Cardiovascular Death

Hospitalization for Unstable Angina

Fatal or Nonfatal Stroke

Total Mortality, Nonfatal Myocardial 
Infarction, or Nonfatal Stroke

310/4090 (7.6%)

Placebo

n/N (%)

901/4090 (22.0%)

606/4090 (14.8%)

507/4090 (12.4%)

355/4090 (8.7%)

321/4090 (7.8%)

213/4090 (5.2%)

157/4090 (3.8%)

134/4090 (3.3%)

690/4090 (16.9%)

274/4089 (6.7%)

Icosapent Ethyl

n/N (%)

705/4089 (17.2%)

459/4089 (11.2%)

392/4089 (9.6%)

250/4089 (6.1%)

216/4089 (5.3%)

174/4089 (4.3%)

108/4089 (2.6%)

98/4089 (2.4%)

549/4089 (13.4%)

Hazard Ratio (95% CI)

0.75 (0.68–0.83)

0.74 (0.65–0.83)

0.75 (0.66–0.86)

0.69 (0.58–0.81)

0.65 (0.55–0.78)

0.80 (0.66–0.98)

0.68 (0.53–0.87)

0.72 (0.55–0.93)

0.77 (0.69–0.86)

P-value

<0.001

<0.001

<0.001

<0.001

<0.001

0.03

0.002

0.01

<0.001

Hazard Ratio  
(95% CI)

1.4
Icosapent Ethyl Better Placebo Better

0.4 1.0

↓ 25%

RRR

↓ 26%

↓ 25%

↓ 31%

↓ 35%

↓ 20%

↓ 32%

↓ 28%

↓ 23%

↓ 13%

RRR denotes relative risk reduction

REDUCE-IT: PRE-SPECIFIED HIERARCHICAL TESTING OF ENDPOINTS

Bhatt DL et al. N Engl J Med. 2019;380(1)



Reduce-IT subgroup analyses

Giubilato S., De Luca L. G Ital Cardiol 2025;26





European Heart Journal 
(2024) 45, 1173–1176



EFFICACY OF ICOSAPENT ETHYL BY BASELINE LDL-C



LDL-C< 55mg/dl (726) LDL-C > 55mg/dl (5055)

KAPLAN MEIER PLOT OF PRIMARY COMPOSITE END POINT BY BASELINE 
 LDL-C AMONG  PATIENTS WITH CARDIOVASCULAR DISEASE HYSTORY



25/06/2026 20

Szarek M et al, JACC 2024 





Dose-response of Hazard Ratio (95% CI) Primary and Secondary Endpoints, Cardiovascular 
Death and  Total Mortality by On-Treatment Serum EPA

Primary Endpoint1-5	 Key Secondary Endpoint 1-5	 Cardiovascular Death1,2,4-6	 Total Mortality1,2,4-6

P*<0.001 for all
Dose-response hazard ratio 95% Confidence Interval (CI)

Note: Area under the curve (AUC)-derived daily average serum EPA (µg/mL) is the daily average of all available post baseline EPA measurements prior to the event. Dose-response hazard ratio (solid line) and  95% CI (dotted 
lines) are estimated from the Cox proportional hazard model with a spline term for EPA and adjustment for randomization factors and statin compliance1, age2, sex3, baseline diabetes4, hsCRP5,  treatment compliance6.
*P value is <0.001 for both non-linear trend and for regression slope.

Bhatt DL. ACC/WCC 2020, Chicago (congress presentation).



Eicosapentaenoic Acid, Arachidonic Acid, 
and Triglyceride Levels Mediate Most of the Benefit of  Icosapent Ethyl in 

REDUCE-IT

Michael Szarek Ph.D., Deepak L. Bhatt, M.D., M.P.H., Michael Miller, M.D., 
Ph. Gabriel Steg, M.D., Eliot A. Brinton, M.D., Terry A. Jacobson, M.D., Jean‐Claude Tardif, M.D., 

Christie M. Ballantyne, M.D., Steven B. Ketchum, Ph.D., Armando Lira Pineda, M.D., 
Richard L. Dunbar, M.D., Patty W. Siri-Tarino, Ph.D., R. Preston Mason, Ph.D.,  on 

Behalf of the REDUCE-IT Investigators



Current Atherosclerosis Reports, In press September 2020
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Association between the magnitude of TG-rich lipoprotein cholesterol reduction 
and the risk of cardiovascular events in FIBRATE trials and REDUCE-IT 
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Szarek M, Bhatt DL, Miller M, et al., ESC 2023
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Multivariate Mediation of IPE MACE Reduction

EPA + AA

77.1%

12.3%

78.8%

14.9%

EPA + AA 
+ TG

EPA:AA Ratio 
+ TG

EPA:AA Ratio	 TG

EPA + AA 
+ TG + Lp-PLA2 + DPA 
+ non-HDL-C + HDL-C

83.3%
4.5%

84.2%
7.1%

Marginal mediation, Lp-PLA2 + DPA + non-HDL-C + HDL-C

EPA:AA Ratio 
+ TG + Lp-PLA2 + DPA 
+ non-HDL-C + HDL-C








