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Nordestgaard, Nicholls, Langsted, Ray & Tybjærg-Hansen. Nat Rev Cardiol 2018 2018; 15: 261-272

Copenhagen General Population Study - all apoB containing
lipoproteins are likely causally linked to ASCVD



Imperial College London

Mendelian Randomization does not tell you which part of the TG related 
pathway you need to target ? 

VLDL
TG

CVD

High TG  
Directly through lipids TG/ Cholesterol/ apoB 

number

sdLDL

Pathways upregulated which mediate the effects which 
may well be causal and hence targets for Tx
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*Due to variability of TGs, a 10% allowance existed in the initial protocol, which permitted patients to be enrolled with qualifying TGs ≥ 135 mg/dL.
 Protocol amendment 1 (May 2013) changed the lower limit of acceptable TGs from 150 mg/dL to 200 mg/dL, with no variability allowance.
Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

REDUCE-IT 
Study Design

Lead-in
• Statin 
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4 g/d

(n = 4089)
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4 months, 12 
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Key Inclusion Criteria
• Statin-treated men and 

women ≥ 45 years
• Established CVD (~70% of 

patients) or DM + ≥ 1 risk 
factors

• TGs ≥ 150 mg/dL and < 500 
mg/dL*

• LDL-C > 40 mg/dL and ≤ 100 
mg/dL

Continuation of 
statin therapy 

(N = 8179)
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-1 Month
1
Screening

Randomization

4
3

Up to 6.2 years

Final visit
12
4

Every 12 months
5 6 87 9

Primary endpoint: Time from randomization to the first occurrence of composite of CV death, 
nonfatal MI, nonfatal stroke, coronary revascularization, unstable angina requiring 
hospitalizations
Secondary endpoint: Composite of CV death, nonfatal MI, or nonfatal stroke

Presenter Notes
Presentation Notes
01:36Chapter Title: REDUCE-IT TrialCV = cardiovascularCVD = cardiovascular diseaseDM = diabetes mellitusLDL-C = low density lipoprotein cholesterolMI = myocardial infarctionR = randomizationTG = triglycerideBhatt DL, Steg PG, Miller M, et al. Cardiovascular risk reduction with icosapent ethyl for hypertriglyceridemia. N Engl J Med. 2019;380:11-22.
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*Composite of CV death, nonfatal MI, or nonfatal stroke. 
Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

REDUCE-IT 
Key Efficacy Findings

Primary Endpoint: 5-Point MACE Secondary Endpoint*

Presenter Notes
Presentation Notes
Timecode: 02:46No permission neededMACE = major adverse cardiac event
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Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

REDUCE-IT 
Key Efficacy Findings (cont)

Presenter Notes
Presentation Notes
03:22No permission neededCI = confidence interval
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*Derived in thirds. Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

REDUCE-IT
CV Benefit of EPA Independent of LDL-C Levels

Baseline Characteristics
Icosapent Ethyl

(n = 4086)
Placebo

(n = 4089)
TGs (mg/dL), median (Q1-Q3) 216.5 (176.5-272.0) 216.0 (175.5-274.0)
HDL-C (mg/dL), median (Q1-Q3) 40.0 (34.5-46.0) 40.0 (35.0-46.0)
LDL-C (mg/dL), median (Q1-Q3) 74.0 (61.5-88.0) 76.0 (63.0-89.0)
TG Category, n (%)

< 150 mg/dL 412 (10.1) 429 (10.5)
≥ 150 to < 200 mg/dL 1193 (29.2) 1191 (29.1)
≥ 200 mg/dL 2481 (60.7) 2469 (60.4)

CV benefit for EPA reported even among patients in the lowest baseline LDL-C quartile

Icosapent Ethyl Placebo HR (95% CI) P Value
Primary Composite Endpoint:
Baseline LDL-C* .62

≤ 67 mg/dL 244/1481 (16.5%) 302/1386 (21.8%) 0.72 (0.61, 0.85)
> 67 to ≤ 84 mg/dL 248/1347 (18.4%) 307/1364 (22.5%) 0.81 (0.68, 0.96)
> 84 mg/dL 213/1258 (16.9%) 292/1339 (21.8%) 0.74 (0.62, 0.89)

1.0 1.4 1.80.60.2

Placebo BetterIcosapent Ethyl Better

Presenter Notes
Presentation Notes
3:56Q = quartile
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Bhatt DL, et al. J Am Coll Cardiol. 2019;74:1159-1161.

REDUCE-IT
Reduction in Recurrent and Total Ischemic Events

Presenter Notes
Presentation Notes
04:17No permission neededITT = intent-to-treatRR = relative riskBhatt DL, Steg PG, Miller M, et al. Reduction in first and total ischemic events with icosapent ethyl across baseline triglyceride tertiles. J Am Coll Cardiol. 2019;74:1159-1161.







Imperial College London

Bhatt DL, et al. N Engl J Med. 2019;380:11-22.

REDUCE-IT
Safety Icosapent 

Ethyl
(n = 4089)

Placebo
(n = 4090) P Value

Patients with at least one TEAE, n (%) 3343 (81.8) 3326 (81.3) .63

Serious TEAE 1252 (30.6) 1254 (30.7) .98

TEAE leading to withdrawal of drug 321 (7.9) 335 (8.2) .60

Serious TEAE leading to withdrawal of drug 88 (2.2) 88 (2.2) 1.00

Serious TEAE leading to death 94 (2.3) 102 (2.5) .61

Patients with bleeding-related disorders 111 (2.7) 85 (2.1) .06

GI bleeding 62 (1.5) 47 (1.1) .15

CNS bleeding 14 (0.3) 10 (0.2) .42

Other bleeding 41 (1.0) 30 (0.7) .19

• AF occurred in more patients treated with EPA than placebo (5.3% vs 3.9%, P = .003), mostly in the form of recurrent 
AF in patients with a history of AF

̶ 28% reduction in fatal and nonfatal stroke with EPA was also seen in this subset of patients with AF

Presenter Notes
Presentation Notes
Timecode: 25:02CNS = central nervous systemGI = gastrointestinalTEAE = treatment-emergent adverse event
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Validation in RESPECT EPA with 2g IPE 
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Meta-analysis of Omega 3 trials show 
distinct differences by type of Omega 3 
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Conclusion

• Use high TG despite statins and controlled risk factors to identify 
higher risk patients

• IPE and especially 4g daily reduces CV events, total events with 
greater absolute benefits in higher risk groups like prior MI and those 
with DM

• Excess risk of AF  but not strokes

• Totality of data suggests there are differences between Omega 3 
preparations with CV benefits with IPE especially at 4g
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