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The aims of this clinical review are to: (i) highlight the importance of elevated baseline triglycerides (TG) in the setting of well-controlled
low-density lipoprotein cholesterol (LDL-C) on statins as a major contributor to residual atherosclerotic cardiovascular disease (ASCVD)
risk, particularly among patients with type 2 diabetes mellitus, metabolic syndrome, and obesity whose distinctive lipid phenotype cannot
be optimally treated with LDL-C reduction therapy alone; (ii) describe the findings and clinical implications of the landmark REDUCE-IT
trial in which ethyl eicosapentaenoic acid significantly improved ASCVD outcomes. While many genetic studies have shown that elevated
TG are an independent causal factor for ASCVD, prior placebo-controlled trials using niacin, fibrates, omega-3 fatty acids, and dietary sup-
plement fish oil preparations have failed to demonstrate significant CV event reduction when added to statin therapy. In contrast, the
REDUCE-IT trial in 8179 participants showed convincingly that the administration of 4 g daily of icosapent ethyl (an ethyl ester of eicosa-
pentaenoic acid) in patients at high risk for ASCVD with increased levels of baseline TG [median value, 2.44 mmol/L (216.0 mg/dL)] but
well-controlled LDL-C [median value, 1.94 mmol/L (75.0 mg/dL)] reduced significantly incident events across both the trial primary end-
point and multiple prespecified secondary endpoints, including cardiovascular death, as well as both subsequent and total primary endpoint
and key secondary endpoint events. lcosapent ethyl unequivocally contributed to ASCVD event reduction over and above statin therapy.
The REDUCE-IT trial results should alter our approach to managing a growing population of hypertriglyceridaemic patients whose lipid
phenotype requires more intensive treatment beyond LDL-C lowering alone.

Keywords Hypertriglyceridaemia e Dyslipidaemia e Residual cardiovascular risk e Remnant lipoproteins e Icosapent
ethyl o Omega-3 fatty acids
I ntrod u ction residual risk persists despite significant reductions in low-density lipo-

protein cholesterol (LDL-C) with high-intensity statins, with or with-
out ezetimibe, as well as with the use of proprotein convertase
subtilisin kexin type 9" inhibitors."™ In particular, residual ASCVD

For well over a decade, the pivotal role of high-intensity statins in
reducing atherosclerotic cardiovascular disease (ASCVD) events has

been firmly established in trials of both primary and secondary pre-
vention. Yet, despite this incontrovertible scientific evidence of clinic-
al event reduction, it has also been well-recognized that substantial

risk is especially noteworthy among high-risk subjects with type 2 dia-
betes mellitus (T2DM), metabolic syndrome, and obesity, where
atherogenic dyslipidaemia is associated with not only elevated LDL-C
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and small dense LDL particles, but also with elevated levels of serum
triglycerides (TG), low levels of high-density lipoprotein cholesterol
(HDL-C), and increased remnant lipoproteins."® It is also important
to underscore that, despite intensive treatment with statins as well as
newer and more powerful therapies directed at greater LDL-C re-
duction, the atherogenic dyslipidaemia induced by insulin resistance is
not optimally treated in such high-risk patients in whom a high rate of
clinical events occur despite intensive pharmacologic treatments
directed at lowering LDL-C. This recognition has fuelled a decades-
long search for additional lipid-modifying therapies that favourably
modulate other lipids and lipoproteins that might, when added to sta-
tins, incrementally lower risk for ASCVD events.

Epidemiology and genetic
basis for the association

of hypertriglyceridaemia
and incident atherosclerotic
cardiovascular disease risk

Hypertriglyceridaemia is widely recognized as a highly prevalent
metabolic disorder in adults.” The prevalence of baseline levels of TG
>1.69 mmol/L (>150 mg/dL) in adults aged 20 years and older is ap-
proximately 25% based on estimates from the 1999-2014 US
National Health and Nutrition Examination Survey (NHANES)® and
36% based on an observational study of statin-treated patients
>45years of age in the UK.’ In a European cross-sectional cohort
study of patients > age 50years, 21% had TG >2.30 mmol/L (204 mg/
dL)."® In a more recent NHANES analysis spanning 200714, an esti-
mated one-third of all patients on statin therapy have a serum TG
>1.69mmol/L in whom over 1 million ASCVD-related events are
expected in the next decade." It is highly likely that the prevalence of
elevated TG will continue to escalate in all regions of the world as
the ‘triple-threat’ epidemics of T2DM, metabolic syndrome, and
obesity continue to accelerate globally. While the observational epi-
demiology supporting the association between elevated baseline TG
levels and low HDL-C levels with increased incident rates of cardio-
vascular events is strong and robust for both men and women,"? they
do not provide unconfounded estimates of causality. In contrast,
compelling scientific evidence from recent genetic studies using
Mendelian randomization provides a causal role for hypertriglyceri-
daemia, rather than low baseline levels of HDL-C, in contributing dir-
ectly to elevated ASCVD risk. In one such large multivariable
Mendelian randomization study involving ~20 000 myocardial infarc-
tion (MI) cases and 50 000 controls, for every 1 SD increase in base-
line TG levels, there was a significant 54% increase in risk for
coronary heart disease.”

Triglyceride levels in plasma may be influenced by multiple genes
as well as environmental factors.'* Several genetic studies have like-
wise shown that genetically lower TG irrespective of the mechanism
results in a lower risk of incident ASCVD events."*"” In contrast,
there was no association observed with genetically lower levels of
HDL-C and incident ASCVD event rates.'® In another recent, very
large Mendelian randomization study involving 654 783 participants,

TG were shown to be an independent causal factor for ASCVD, with
an effect that seemed to be modulated by ApoB100 levels." This lat-
ter finding likely reflects the fact that TG are carried in very low-
density lipoproteins (VLDL) and VLDL remnants, such as small VLDL
particles and intermediate-density lipoproteins, all of which contain
ApoB100. Triglyceride-enriched lipoproteins correlate highly with
increased risk for ASCVD events.?>?" In addition to their TG cargo,
remnant lipoproteins may be proatherogenic because they also carry
cholesterol and are proinflammatory.”*?* Multiple prior placebo-
controlled trials in the statin era, which tested the co-administration
of fibrates or niacin, have failed to demonstrate incremental ASCVD
event reduction after ‘optimally controlled’ LDL-C levels have been
achieved with statins.** Notably, therapies such as fibrates (in particu-
lar gemfibrozil) and niacin also lower LDL-C and ApoB with benefits
proportional to the reductions in ApoB.*®

Current role of triglyceride-
lowering drugs on cardiovascular
outcomes beyond optimal
low-density lipoprotein
cholesterol reduction

In current practice, fibrates, niacin, and omega-3 fatty acids
(OM3FA) are three major classes of lipid-altering agents available
to treat elevated TG and/or low HDL-C with the related and im-
portant goal of reducing residual risk and incident ASCVD events.
While data from the prior Veterans Affairs HDL Intervention
Trial (VA-HIT) in the pre-statin era did show clinical event reduc-
tion among 2531 men pre-selected with low levels of baseline
HDL-C treated with gemfibrozil, there was no clear association
between TG-lowering and improved outcomes during a 5.1-year
follow-up.*®

More relevant to contemporary clinical practice in the statin era,
there is little evidence that fibrates are associated with significant car-
diovascular event reduction. In the Action to Control Cardiovascular
Risk in Diabetes Lipid (ACCORD-LIPID) trial, the addition of fenofi-
brate to simvastatin 40 mg in the overall study population [median
baseline TG = 1.82 mmol/L (162 mg/dL)] showed no significant bene-
fit,>* though in a subgroup of 941 participants in the highest tertile of
baseline TG [>2.30 mmol/L (204 mg/dL)] and lowest tertile of HDL-
C [<0.88mmol/L (<34 mg/dL)], there was a 31% lower risk of major
ASCVD events, which was of borderline statistical significance
(P=0.06). Similar findings were observed in a post hoc analysis of the
Atherothrombosis Intervention in Metabolic Syndrome with Low
HDL/High Triglycerides and Impact on Global Health Outcomes
(AIM-HIGH) Trial among 522 subjects (15%) who were in both the
highest TG [>2.24mmolL (198 mg/dL)] and lowest HDL-C
[<0.85mmol/L (33 mg/dL)] tertiles, where extended-release niacin
showed a trend toward benefit [hazard ratio (HR)=0.74,
P=0.073]%" Clearly, additional outcomes studies in patients optimal-
ly treated with statins and pre-selected for hypertriglyceridaemia are
needed. One such large randomized trial, Pemafibrate to Reduce
Cardiovascular OutcoMes by Reducing Triglycerides IN patiENts
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Table |

Key baseline characteristics of the REDUCE-IT trial study population

40,42,43

Icosapent ethyl (N = 4089)

Placebo (N = 4090)

Age (years), median (Q1-Q3)
Female, n (%)
Non-White, n (%)
Westernized region, n (%)
CV risk category, n (%)
Secondary prevention cohort
Primary prevention cohort
Ezetimibe use, n (%)
Statin intensity, n (%)
Low
Moderate
High
Type 2 diabetes, n (%)
Triglycerides (mg/dL), median (Q1-Q3)
HDL-C (mg/dL), median (Q1-Q3)
LDL-C (mg/dL), median (Q1-Q3)
Triglycerides category
<150 mg/dL
150 to <200 mg/dL
>200 mg/dL
Prior atherosclerotic coronary artery disease (%)
Prior atherosclerotic cerebrovascular disease (%)
Prior atherosclerotic peripheral artery disease (%)
Triglyceride category (by tertiles)
>81 to <190 mg/dL
>190 to <250 mg/dL
>250 to <1401 mg/dL

64.0
1162
398
2906

2892
1197
262

254
2533
1290
2367

216.5
40.0
74.0

412
1193
2481

58.40
15.70
9.50

(57.0-69.0) 64.0 (57.0-69.0)
(28.4%) 1195 (29.2%)
(9.7%) 401 (9.8%)
(71.1%) 2905 (71.0%)
(70.7%) 2893 (70.7%)
(29.3%) 1197 (29.3%)
(6.4%) 262 (6:4%)
(6.2%) 267 (6.5%)
(61.9%) 2575 (63.0%)
(31.5%) 1226 (30.0%)
(57.9%) 2363 (57.8%)
(176.5-272.0) 216.0 (175.5-274.0)
(34.5-46.0) 400 (35.0-46.0)
(61.5-88.0) 76.0 (63.0-89.0)
(10.1%) 429 (10.5%)
(29.2%) 1191 (29.1%)
(60.7%) 2469 (60.4%)

58.50

1620

9.50

Median 163 mg/dL
Median 217 mg/dL
Median 304 mg/dL

with DiabeTes (PROMINENT), (NCT 03071692) is presently
ongoing.

Omega-3 fatty acids and fish oil as
therapeutic interventions

Omega-3 fatty acids are known to be efficacious in lowering TG lev-
els by reducing VLDL production, stimulating lipoprotein lipase activ-
ity, and augmenting VLDL clearance.?® The OM3FA may also exert
pleiotropic effects, such as attenuating atherogenesis and reducing
plaque instability, which could likewise contribute to residual ASCVD
risk reduction.” The OM3FA are substrates for the formation of
protectins and resolvins, molecules which promote the resolution of
inflammation in a variety of disease states, including atherosclerosis.*
Convincing clinical outcomes data, however, have been lacking from
prior randomized trials of various preparations, which mostly
included combination preparations of ethyl eicosapentaenoic acid
(EPA) plus docosahexaenoic acid (DHA), when added to a high-
potency statin.>"*? The conflicting outcomes among studies that
have used DHA may relate to a modest increase in LDL-C and which,
in part, could potentially negate the overall clinical benefit of EPA,

though this remains unproven. In contrast, no significant change in
LDL-C has been consistently observed with EPA agents."? Several
studies, including primary and secondary prevention trials and meta-
analyses of OM3FA, have so far yielded inconsistent results on
ASCVD outcomes.®>*” One explanation for this apparent hetero-
geneity of treatment effect of OM3FA preparations, which applies
also to the many dietary fish oil supplements that are in widespread
use as dietary supplement, is that many OM3FA trials have used a
low-dose that is likely insufficient to lower TG effectively, and hence
clinical events.

In the large, open-label Japan EPA Lipid Intervention Study
(JELIS) of over 18 000 subjects who received moderate-dose
EPA (1.8 g daily) and low-dose statin therapy (pravastatin 10 mg
or simvastatin 5mg daily), there was a significant 19% reduction
in incident ASCVD events (P=0.011), albeit with a median base-
line TG level of 1.72mmol/L (153 mg/dL).*” While the trial met
its primary composite endpoint, only hospitalization for unstable
angina did so in a statistically significant manner. None of the
reductions in other individual endpoints (non-fatal Ml or stroke,
revascularization, or CV mortality) were significant. However, in
post hoc analyses, it was observed that among subjects with high
baseline TG levels [>1.69 mmol/L (150mg/dL)] and low HDL-C
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Table 2 Effects of icosapent ethyl vs. placebo on various biomarkers in REDUCE-IT*

Biomarker® Icosapent ethyl (N = 4089)

Median Median

Baseline Year 1 Baseline
Triglycerides (mg/dL)  216.5 175.0 216.0
Non-HDL-C (mg/dL)  118.0 113.0 118.5
LDL-C (mg/dL) 74.0 77.0 76.0
HDL-C (mg/dL) 40.0 39.0 40.0
ApoB (mg/dL) 82.0 80.0 83.0
hsCRP (mg/L) 22 1.8 21
Log hsCRP (mg/L) 0.8 0.6 0.8
EPA (ng/mL) 26.1 144.0 26.1

Placebo (N = 4090)

Median between-group difference at Year 1

Year 1 Absolute change % change from % change
from baseline baseline P-value

221.0 -44.5 -19.7 <0.001
130.0 -15.5 -13.1 <0.001
84.0 -5.0 -6.6 <0.001
42.0 -2.5 -6.3 <0.001
89.0 -8.0 9.7 <0.001
2.8 -0.9 -39.9 <0.001
1.0 -0.4 -22.5 <0.001
233 +114.9 +385.8 <0.001

?ApoB and hsCRP were measured at Year 2.

levels [<1.03mmol/L (40 mg/dL)] who exhibited the highest risk
of coronary events, there was a nominally significant 53% reduc-
tion in events [HR 0.47, 95% confidence interval (Cl) 0.23-0.98;
P=0.043]% Of note, the benefits seen in JELIS were consistent
in both the secondary and primary prevention cohorts enrolled.
In addition, a small open-label study of 241 acute coronary syn-
drome patients who received moderate-dose EPA (1.8 g/day)
plus pitavastatin 2 mg/day within 24h of successful primary angio-
plasty showed up to a 58% reduction in cardiovascular events at
1year, including cardiovascular mortality; however, both studies
could only be considered, at best, hypo‘chesis—generating.39

Now along comes REDUCE-IT
and ethyl eicosapentaenoic acid in
atherosclerotic cardiovascular dis-
ease event reduction: a new era in
dyslipidaemia therapeutics

Against this backdrop of disappointing and inconclusive randomized
secondary prevention trials directed at reducing ASCVD residual risk
beyond LDL-C reduction and the inconsistent findings of prior stud-
ies of OM3FA, we now have the remarkable findings from the first,
prospective, placebo-controlled, randomized trial (REDUCE-IT) of
icosapent ethyl (an ethyl ester of eicosapentaenoic acid) showing a
highly significant treatment effect on both the trial primary outcome
measure and several prespecified secondary endpoints.*® Among the
8179 participants with high CV risk (of whom 71% had established
cardiovascular disease, 29% comprised a primary prevention cohort,
and 58% had T2DM), the baseline LDL-C levels were well-controlled
with statins [median value, 1.94 mmol/L (75.0 mg/dL)], while TG lev-
els were moderately elevated [median value, 2.44 mmol/L (216.0 mg/
dL)].* The comparative baseline characteristics between the icosa-
pent ethyl and placebo groups are shown in Table 1. Several lipid and
inflammatory biomarkers were reduced with icosapent ethyl, which
are shown in Table 2. Compared with patients who took 4 g of

icosapent ethyl per day (2 g twice daily with meals) vs. placebo, during
a median follow-up of 4.9years, the primary efficacy endpoint (a
composite of cardiovascular death, non-fatal Ml, non-fatal stroke,
coronary revascularization, or hospitalization for unstable angina), in
an intention-to-treat time to first event analysis, occurred in 22% of
placebo-treated patients and in 17.2% of the icosapent ethyl-treated
patients—corresponding to an absolute between-group difference of
4.8 percentage points in the rate of the endpoint (HR 0.75, 95% CI
0.68-0.83, with a statistically robust P=1 x 1078), and a number
needed to treat of 21.°°*! The risk of the prespecified key secondary
endpoint (a composite of cardiovascular death, non-fatal Ml, or non-
fatal stroke) was likewise significantly lower in the icosapent ethyl
group (11.2%) vs. the placebo group (14.8%)—a 3.6% absolute
between-group difference and a 26% lower endpoint risk, (HR 0.74,
95% Cl 0.65-0.83; P<0.001), respectively.”> The authors also per-
formed detailed hierarchical statistical testing which showed con-
cordant effects on all individual trial endpoints, except for all-cause
mortality, which trended towards being lower (P=0.09) (Figure 1).*'
The prespecified subgroups described in the main publication
showed consistent benefits, including by sex, age, region, baseline
LDL-C, and baseline TG. Of note, even the subset of patients with
baseline TG < 150 mg/dL benefitted.*

Effects of icosapent ethyl on
subsequent and total
atherosclerotic cardiovascular
disease events

More recent analyses from the REDUCE-IT Trial demonstrate that
there were 1606 (55.2%) first primary endpoint events as well as
1303 (44.8%) subsequent primary endpoint events, which included
762 second events and 541 third or more events.*® Importantly, as
compared with placebo, icosapent ethyl decreased total primary end-
point events by 30% from 89 to 61 per 1000 patient-years (RR 0.70,
95% Cl 0.62-0.78; P <0.0001) (Figure 2), while total key secondary
endpoint events were significantly reduced by 28% from 44 to 32

0202 Jequiaydag g0 uo Jasn (9 slied) rSNid Ad €10989S/70€2/12/ | /olole/lueayina/wod dno-ojwapede//:sdjy Wwoly papeojumoq



2308

W.E. Boden et al.

Prespecified Hierarchical Testing

reduce-it

Endpoint Hazard Ratio Icosapent Ethyl Placebo Hazard Ratio (95% Cl) RRR P-value
(95% ClI) n/N (%) n/N (%)

Primary Composite (ITT) - 705/4089 (17.2%) 901/4090 (22.0%) | 0.75 (0.68-0.83) 25%V  <0.001
Key Secondary Composite (ITT) — 459/4089 (11.2%) 606/4090 (14.8%) | 0.74 (0.65-0.83) 26%YV  <0.001
aldoyasellagbeatiiol —- 39214089 (9.6%) 507/4090 (12.4%) | 0.75 (0.66-0.86 25%Y  <0.001
Nonfatal Myocardial Infarction (9:6%) ((220) -75(0.66-0.86) ° :
Fatal or Nonfatal Myocardial Infarction —— 250/4089 (6.1%)  355/4090 (8.7%) | 0.69 (0.58-0.81) 31%Y  <0.001
Urgent or Emergent Revascularization —— 216/4089 (5.3%) 321/4090 (7.8%) 0.65 (0.55-0.78) 35%Y <0.001
Cardiovascular Death . 174/4089 (4.3%) 213/4090 (5.2%) | 0.80 (0.66-0.98) 20%VY  0.03
Hospitalization for Unstable Angina —_— 108/4089 (2.6%) 157/4090 (3.8%) | 0.68 (0.53-0.87) 32%V  0.002
Fatal or Nonfatal Stroke B — 98/4089 (2.4%)  134/4090 (3.3%) | 0.72 (0.55-0.93) 28%V  0.01
otal Mortality, Nonfatal Myocardial —_- 540/4089 (13.4%) 690/4090 (16.9%) | 0.7 (0.69-0.86)  23%V  <0.001
Total Mortality —_— 274/4089 (6.7%)  310/4090 (7.6%) | 0.87 (0.74-1.02) 13%Y  0.09

T T T T 1

0.4 1.0 1.4 RRR denotes relative risk reduction

Icosapent Ethyl Better
Bhatt DL. AHA 2018, Chicago.

Placebo Better

Bhatt DL, Steg PG, Miller M, et al. N Engl J Med. 2019.

Figure | Prespecified hierarchical testing of a variety of individual and composite ischaemic endpoints, showing significant reductions in endpoints

such as cardiovascular death (with permission from Bhatt et al*°).

events per 1000 patient-years (RR 0.72, 95% Cl 0.63-0.82;
P<0.0001) (Figure 3).** The reason why such reductions in not only
the time to first event but also in subsequent and total events is so
important clinically is that such patients have significantly increased
risk for both recurrent and fatal events (Figure 4).* For this reason, a
more comprehensive assessment of all aggregate CV events provides
amore accurate and robust quantification of the total atherosclerotic
event burden that such patients face over the time course of their dis-
ease process that may span many years' (Figure 5).* Thus, a thera-
peutic intervention like icosapent ethyl has the capacity to favourably
alter the trajectory and occurrence rates of ASCVD in subjects with
high residual risk (Take home figure).***"*#445 Furthermore, the results
of REDUCE-IT appear to be quite generalizable to routine clinical
practice.*® Outcomes were shown to be independent of both base-
line serum TG and LDL-C levels.*"

Potential limitations and
uncertainties

There has been some criticism of the REDUCE-IT trial that warrants
clarification. Some have highlighted that the purported CV benefits of
icosapent ethyl were out of proportion to what would have been
predicted based on changes in on-treatment TG levels alone.*’
Viewed purely from the perspective that the entirety of icosapent
ethyl benefit was TG-mediated, the observed median placebo-
corrected reductions in both TG [0.50 mmolL (44.5 mg/dL)] and

non-HDL-C [0.40 mmol/L (15.5 mg/dL)] from baseline to 1 year with
this pure EPA intervention would have been expected to reduce inci-
dent ASCVD events by only ~6-8%, which is considerably less than
the 25% observed reduction in the primary composite outcome or
the 30% reduction in total events. Some have also argued that the
mineral oil-containing placebo may have raised on-treatment LDL-C
levels and increased both atherogenic lipoproteins and C-reactive
protein which, in turn, potentially magnified the observed treatment
difference between the icosapent ethyl and placebo groups.*’
However, even if true, the 5mg/dL difference in LDL-C in the pla-
cebo arm relative to the EPA arm would likely explain at most 3% of
the relative risk reduction, which still leaves unexplained a large
observed 20-25% risk reduction with EPA. Of note, the authors are
presently unaware of any data proving that mineral oil in the minute
quantities used in this trial (~2 mL twice daily) would cause cardio-
vascular harm.

It is also possible that there may be other important non-lipid
mechanisms at play that explain the strikingly positive and consistent
endpoint findings observed in REDUCE-IT, which may include an
anti-inflammatory effect of icosapent ethy! (as depicted by the reduc-
tion in C-reactive protein levels), potential stabilization or regression
of coronary plaques, improvement in endothelial dysfunction, or a
membrane-stabilizing effect, any of which might potentially explain
the lower rates of cardiac arrest and sudden cardiac death observed
with icosapent ethyl vs. the placebo group.*®* Moreover, the signifi-
cant reductions in diverse clinical endpoints such as stroke and elect-
suggest that multiple therapeutic
mechanisms may be at play. While the precise mechanism(s) by

ive revascularization do
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Total (First and Subsequent) Events

reduce-it

Primary: CV Death, MI, Stroke, Coronary Revasc, Unstable Angina

Primary Composite Endpoint

(95% Cl, 0.62-0.78)
P=0.00000000036

HR, 0.75
(95% Cl, 0.68-0.83)
l P=0.00000001

h RR, 0.70

.6
0 —— Placebo: Total Events
€ —— lIcosapent Ethyl: Total Events
2 057 Placebo: First Events
& Icosapent Ethyl: First Events
=
o 0.4+
Q
2
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[iT]
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2 0.2
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0 1 2
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Years since Randomization

Bhatt DL, Steg PG, Miller M, et al. J Am Coll Cardiol. 2019;73:2791-2802.

Figure 2 Reduction in cardiovascular death, myocardial infarction, stroke, coronary revascularization, and hospitalization for unstable angina in
time to first event and total event analyses in REDUCE-IT (with permission from Bhatt et al*3).

Total (First and Subsequent) Events

reduce-it

Key Secondary: CV Death, MI, Stroke

Key Secondary Composite Endpoint

037 Placebo: Total Events RRO’ 0.72
€ —— lcosapent Ethyl: Total Events (95/0 cl, 0'63_0'82)
2 1 — Placebo: First Events P=0.00000071
& —— lcosapent Ethyl: First Events
g 0.2 HR, 0.74
% (95% ClI, 0.65-0.83)
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Bhatt DL, Steg PG, Miller M, et al. J Am Coll Cardiol. 2019;73:2791-2802.

Figure 3 Reduction in cardiovascular death, myocardial infarction, and stroke in time to first event and total event analyses in REDUCE-IT (with

permission from Bhatt et al*?).

which icosapent ethyl provided endpoint reductions in the REDUCE-
IT trial may not be fully understood, this does not diminish the im-
portance of the study findings. It is also worth emphasizing that statins
are believed to exert pleiotropic effects, and it is by no means im-
plausible that icosapent ethyl has similar, multifaceted mechanisms
that explain its clinical effectiveness beyond TG reduction alone.
Finally, regarding safety and adverse events noted in REDUCE-IT, a
larger percentage of patients in the icosapent ethyl group than in the

placebo group were hospitalized for atrial fibrillation or flutter (3.1%
vs. 2.1%, P=0.004), while serious bleeding events occurred in 2.7% of
the patients in the icosapent ethyl group and in 2.1% in the placebo
group (P=0.06).*° The significance of these observations is uncertain,
and further analyses are ongoing. However, it is important to point
out that the atrial fibrillation result does not necessarily imply that
icosapent ethyl is arrhythmogenic, since sudden death was significant-
ly reduced by 52%.%°
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Figure 4 Reduction in first and subsequent ischaemic events in REDUCE-IT (with permission from Bhatt et al.*®).
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Bhatt DL, Steg PG, Miller M, et al. J Am Coll Cardiol. 2019;73:2791-2802.

Figure 5 Number of ischaemic events prevented by icosapent ethyl for every 1000 patients treated for 5 years in REDUCE-IT (with permission
from Bhatt et al.*).

Are the RED U C E-IT trial ﬁndings ‘welcome these results with surprise, speculation, and hope’.47 What
. . . e © remains unsettled until the completion of the ongoing Statin Residual
Unlq ue, oris thIS llkEIY a class Risk Reduction With EpaNova in High Cardiovascular Risk Patients
effect? . with Hypertriglyceridaemia (STRENGTH; NCT02104817) trial is
- whether a different branded formulation of EPA and DHA

In their editorial to the REDUCE-IT trial, ‘FISHing for the Miracle of - (Epanova®), employed in a placebo-controlled, randomized out-

Eicosapentaenoic Acid,” Kastelein and Stroes stated that they : comes trial in over 13 000 subjects with a design like REDUCE-IT,
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*Kaplan-Meier event rates based on the following time periods: PROVE-IT, 2 years; IMPROVE-IT, 7 years; REDUCE-IT, 5.7 years.
First events PROVE-IT: Death from any cause, myocardial infarction, stroke, coronary revascularization, hospitalization for unstable angina.
First events IMPROVE-IT, REDUCE-IT: CV death, nonfatal myocardial infarction, nonfatal stroke, coronary revascularization, hospitalization for unstable angina.

1. Cannon CP, Braunwald E, et al. N Engl J Med. 2004;350:1495-1504. 2. Cannon CP, Blazing MA, Gi

RP, etal.... E, Califf RM. N Engl J Med.

2015;372:2387-2397. 3. Bhatt DL, Steg PG, Miller M, et al. N Engl J Med. 2019;380:11-22. Bhatt DL. AHA 2018, Chicago.

Take home figure Landmark trials in cardiovascular risk reduction and the associated degrees of residual risk reduction.

will have the same or different findings.*® Because there are funda-
mental differences between EPA and DHA in the duration of antioxi-
dant activity as well as effects on membrane lipid structure and
function within peripheral cells, it cannot be assumed that the same
clinical findings observed in REDUCE-IT will be found in other trials
using different formulations containing DHA and EPA.** Moreover,

3650 a5 well as the recent

two large meta-analyses of OM3FA therapy,
Effects of Aspirin for Primary Prevention in Persons with Diabetes
Mellitus (ASCEND) trial testing 1-g capsules of fish oil®’ and the
Vitamin D and Omega-3 Trial (VITAL), failed to show any CV risk re-
duction with combination DHA/EPA preparations compared to pla-
cebo.>® Thus, it would be premature to suggest that the findings of
REDUCE-IT will be necessarily replicated in trials of other OM3FA
formulations, in much the same way that it is increasingly clear that
low-dose dietary fish oil supplement products have been shown to
be ineffective in reducing incident ASCVD events.

Conclusion

REDUCE-IT convincingly demonstrated that the administration of
high-dose prescription icosapent ethyl 4 g daily (2 g twice daily with
meals) in patients at high risk for ASCVD who have increased base-
line TG but well-controlled LDL-C levels have a highly significant clin-
ical benefit and reduced incident events across both the trial primary
endpoint and multiple prespecified secondary endpoints, including
cardiovascular death. In addition, more recent REDUCE-IT trial data
confirm a highly significant treatment effect of icosapent ethyl on
reducing both subsequent and total primary endpoint and key sec-
ondary endpoint events which, in the aggregate, likely reflect a fa-
vourable effect of prescription EPA on ameliorating total
atherosclerotic event burden. The therapeutic implications of the
REDUCE-IT trial findings should substantially alter our approach to

40,41,44,45

managing a growing population of hypertriglyceridaemic patients
with T2DM and metabolic syndrome whose lipid phenotype requires
treatment beyond LDL-C lowering alone. Finally, both the updated
2019 Lipid Guidelines of the European Society of Cardiology
Congress and the U.S. National Lipid Association have explicitly
referenced and endorsed icosapent ethyl as a Class lla and Class 1B
dyslipidaemic therapy, respectively, for patients with hypertriglyceri-
daemia>*** We believe these recommendations underscore that
icosapent ethyl and the profoundly positive findings of REDUCE-IT
herald a new era in dyslipidaemia therapeutics, and one in which the
previously unfulfilled promise of residual cardiovascular risk reduc-
tion in these high-risk patients can now be achieved.
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