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Residual cardiovascular risk persists despite statins, yet outcome studies of lipid-targeted thera-
pies beyond low-density lipoprotein cholesterol (LDL-C) have not demonstrated added benefit.
Triglyceride elevation is an independent risk factor for cardiovascular events. High-dose eicosa-
pentaenoic acid (EPA) reduces triglyceride-rich lipoproteins without raising LDL-C. Omega-3s
have postulated pleiotropic cardioprotective benefits beyond triglyceride-lowering. To date, no
large, multinational, randomized clinical trial has proved that lowering triglycerides on top of
statin therapy improves cardiovascular outcomes. The Reduction of Cardiovascular Events with
Icosapent Ethyl-Intervention Trial (REDUCE-IT; NCT01492361) is a phase 3b randomized,
double-blinded, placebo-controlled trial of icosapent ethyl, a highly purified ethyl ester of EPA,
vs placebo. The main objective is to evaluate whether treatment with icosapent ethyl reduces
ischemic events in statin-treated patients with high triglycerides at elevated cardiovascular risk.
REDUCE-IT enrolled men or women age 245 years with established cardiovascular disease or
age 250 years with diabetes mellitus and 1 additional risk factor. Randomization required fast-
ing triglycerides 2150 mg/dL and <500 mg/dL and LDL-C >40 mg/dL and <100 mg/dL with
stable statin (& ezetimibe) >4 weeks prior to qualifying measurements. The primary endpoint is
a composite of cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, coronary
revascularization, or unstable angina. The key secondary endpoint is the composite of cardio-
vascular death, nonfatal myocardial infarction, or nonfatal stroke. Several secondary, tertiary,
and exploratory endpoints will be assessed. Approximately 8000 patients have been rando-
mized at approximately 470 centers worldwide. Follow-up will continue in this event-driven

trial until approximately 1612 adjudicated primary-efficacy endpoint events have occurred.
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1 | INTRODUCTION

Statin therapy has been well established as a cornerstone of cardio-
vascular prevention, and yet despite potent therapies for lowering
low-density lipoprotein cholesterol (LDL-C), substantial residual risk
remains.}~3 Clinical and epidemiological studies have demonstrated
that triglyceride (TG) elevation is an independent risk factor for
increased cardiovascular (CV) events, and therefore may represent
one contributive factor of residual CV risk beyond statin therapy.>™*
More recently, elegant Mendelian randomization studies have sup-
ported a causal role for TG in the pathogenesis of cardiovascular dis-
ease (CVD), showing that elevated TG are not merely a risk marker,
but rather a risk factor and thus potentially modifiable.® Despite the
available data, an important question that remains is whether treat-
ment of modest degrees of TG elevation would decrease CV events,

in particular in patients already receiving LDL-C-lowering therapy
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with statins. Prior CV outcome studies that administered therapies
with TG-lowering effects (niacin or fenofibrate) on top of statin ther-
apy did not reach their primary endpoints. Nonetheless, these studies
also did not prospectively enroll patients with elevated TG levels

despite statin therapy,®12-1°

and subgroup analyses suggested possi-
ble benefits to TG lowering in patients with dyslipidemia.>®

Outcome studies of relatively low doses of prescription omega-3
therapies in Japan (the Japan EPA Lipid Intervention Study [JELIS])*
and ltaly (Gruppo Italiano per lo Studio della Sopravvivenza nell’ln-
farto miocardico [GISSI])}”*® have suggested that omega-3 therapy
may provide CV protection. However, these studies were performed
in single countries prior to current treatment guidelines, and there-
fore provide supportive but not conclusive evidence of CV benefit.
Other more recent omega-3 therapy outcome studies conducted in
the presence of statins have been less encouraging, but these studies

were characterized by evaluating nonhypertriglyceridemic patient

FIGURE 1  Study design for REDUCE-IT.

Key Inclusion Criteria
Statin treated men & women 245 yrs
Established CVD (=70% of patients) or T2DM + =1 risk factor
TG 2150 mg/dL and <500 mg/dL*
LDL-C >40 mg/dL and <100 mg/dL

During the screening period, patients were
evaluated for inclusion/exclusion criteria. If
patients met the inclusion criteria at Visit
1, they were asked to return for the
randomization visit (Visit 2) and entered
the treatment/follow-up period. Patients
who were not eligible at Visit 1 but who
became eligible in the next 28 days (such

Screening Period

4
4

as patients whose statin dose changed at 4 —+ Randomization

Visit 1 and/or needed to wash out
prohibited medications) may have returned
for an optional second screening visit (Visit
1.1). Such patients entered a statin
stabilization/medication washout period of
>28 days prior to rescreening. Patients
who were eligible following screening/
rescreening entered the treatment/follow-
up period, with follow-up visits occurring
at 4 months, 12 months, and annually
thereafter. *A study amendment (May
2013) was made, increasing the lower end
of the fasting TG level from 2150 mg/dL
to 2200 mg/dL to increase enrollment of
patients with TG 2200 mg/dL; it is
anticipated that mean and median
qualifying TG levels will be >200 mg/dL.
tFinal values to be known at study
unblinding. Event-driven design:
approximately 1612 primary efficacy
events will be required during the study;
study duration will vary accordingly.
Abbreviations: CV, cardiovascular; CVD,
cardiovascular disease; LDL-C, low-density
lipoprotein cholesterol; MI, myocardial
infarction; REDUCE-IT, Reduction of
Cardiovascular Events with lcosapent
Ethyl-Intervention Trial; T2DM, type

2 diabetes mellitus; TG, triglycerides.

—~ Follow-up

<4— Double-Blind Treatment/Follow-up Period

(up to =6.5 years)*

—- End of Study'

Lead-in
+ Statin stabilization
* Medication washout
* Lipid qualification

\J

1:1 Randomization with continuation

of stable statin therapy
(N~8000)*
Icosapent Ethyl Placebo
4g/day
(N~4000)t (N=4000)*
v \d
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Annually Annually
v v

End-of-Study
Follow-up Visit

End-of-Study
Follow-up Visit

Time from randomization to the first occurrence of composite of

Primary Endpoint

CV death, nonfatal MI, nonfatal stroke, coronary
revascularization, unstable angina
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populations (eg, TG <200 mg/dL) and administering low doses of
long-chain omega-3 fatty acids (eg, eicosapentaenoic acid [EPA]
and/or docosoahexaenoic acid [DHA]).17724

Omega-3 therapies, including EPA, have been postulated to have
cardioprotective effects such as beneficial changes to TG and other
lipid and lipoprotein parameters (eg, non-high-density lipoprotein

cholesterol [non-HDL-C], apolipoprotein Clll), as well as other

potential benefits beyond plasma lipid modification.*?2°=%0 |cosapent
ethyl (Vascepa; Amarin Pharma Inc., Bedminster, NJ) is a highly puri-
fied ethyl ester of EPA, which has been reported to improve athero-
genic dyslipidemia characterized by reductions in TG, TG-rich
lipoproteins, and factors involved in their metabolism, without raising
LDL-C.2°72? Based on trials with TG lowering as the primary end-

point, this prescription therapy is currently approved for use in the

TABLE 1 Inclusion Criteria

General inclusion criteria

1. Men or women age 245 years with established CVD (CV Risk Stratum 1; see below) OR age 250 years with DM in combination with 1 additional
risk factor for CVD (CV Risk Stratum 2; see below)

2. Fasting TG levels 150 mg/dL and <500 mg/dL*

3. LDL-C >40 mg/dL and <100 mg/dL and on stable statin therapy (+ ezetimibe) for 24 weeks prior to the LDL-C and TG qualifying measurements
for randomization

4. Women who are not pregnant, not breastfeeding, not planning on becoming pregnant, and using an acceptable form of birth control during the
study (if of child-bearing potential)

5. Able to provide informed consent and adhere to study schedules

6. Agree to follow and maintain a physician-recommended diet during the study

CV Risk Stratum 1 inclusion criteria (men and women age 245 years with >1 of the following):

1. Documented CAD (21 of the following primary criteria must be satisfied):
a. Documented multivessel CAD (250% stenosis in 22 major epicardial coronary arteries, with or without antecedent revascularization)
b. Documented prior Ml
c. Hospitalization for high-risk NSTE-ACS (with objective evidence of ischemia: ST-segment deviation or biomarker positivity)
2. Documented cerebrovascular or carotid disease (1 of the following primary criteria must be satisfied):
a. Documented prior ischemic stroke
b. Symptomatic carotid artery disease with 250% carotid arterial stenosis
c. Asymptomatic carotid artery disease with 270% carotid arterial stenosis per angiography or duplex ultrasound
d. History of carotid revascularization (catheter-based or surgical)
3. Documented PAD (21 of the following primary criteria must be satisfied):
a. ABI <0.9 with symptoms of intermittent claudication

b. History of aortoiliac or peripheral arterial intervention (catheter-based or surgical)

CV Risk Stratum 2 inclusion criteria (patients with the following):

1. DM (type 1 or type 2) requiring treatment with medication AND
2. Men and women age 250 years AND
3. One of the following at Visit 1 (additional risk factor for CVD):
a. Men 255 years of age and women 265 years of age
b. Cigarette smoker or stopped smoking within 3 months before Visit 1
c. HTN (BP 2140 mm Hg systolic OR 290 mm Hg diastolic) or on antihypertensive medication
d. HDL-C <40 mg/dL for men or <50 mg/dL for women
e. hsCRP >3.00 mg/L (0.3 mg/dL)
f. Renal dysfunction: CrCl >30 and <60 mL/min

g. Retinopathy, defined as any of the following: nonproliferative retinopathy, preproliferative retinopathy, proliferative retinopathy, maculopathy,
advanced diabetic eye disease, or a history of photocoagulation

h. Micro- or macroalbuminuria. Microalbuminuria is defined as either a positive micral or other strip test (may be obtained from medical records),
an albumin/Cr ratio 22.5 mg/mmol, or an albumin excretion rate on timed collection 220 mg/min all on 22 successive occasions.
Macroalbuminuria is defined as Albustix or other dipstick evidence of gross proteinuria, an albumin/Cr ratio 225 mg/mmol, or an albumin
excretion rate on timed collection 2200 mg/min all on 22 successive occasions.

i. ABI <0.9 without symptoms of intermittent claudication (patients with ABI <0.9 with symptoms of intermittent claudication are counted under
CV Risk Stratum 1)

Abbreviations: ABI, ankle-brachial index; BP, blood pressure; CAD, coronary artery disease; Cr, creatinine; CrCl, creatinine clearance; CV, cardiovascular;
CVD, cardiovascular disease; DM, diabetes mellitus; HDL-C, high-density lipoprotein cholesterol; hsCRP, high-sensitivity C-reactive protein; HTN, hyper-
tension; LDL-C, low-density lipoprotein cholesterol; MI, myocardial infarction; NSTE-ACS, non-ST-segment elevation acute coronary syndrome; PAD,
peripheral arterial disease; TG, triglycerides.

Note: Patients with DM and CVD as defined above are eligible based on the CVD requirements and will be counted under CV Risk Stratum 1. Only
patients with DM and no documented CVD as defined above need 21 additional risk factor as listed, and they will be counted under CV Risk Stratum 2.

T A study amendment (May 2013) was made, increasing the lower end of the fasting TG level from >150 mg/dL to 2200 mg/dL to increase enrollment of
patients with TG 2200 mg/dL; it is anticipated that mean and median qualifying TG levels will be >200 mg/dL.
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TABLE 2 Exclusion criteria

General exclusion criteria
. Severe (NYHA class IV) HF
. Any life-threatening disease expected to result in death within the next 2 years (other than CVD)

. Diagnosis or laboratory evidence of active severe liver disease

. HbA1. >10.0% at screening

. Poorly controlled HTN: SBP 2200 mm Hg or DBP 2100 mm Hg (despite antihypertensive therapy)

Planned coronary intervention or any noncardiac major surgical procedure

. Known familial lipoprotein lipase deficiency (Fredrickson type 1), apoCll deficiency, or familial dysbetalipoproteinemia (Fredrickson type Ill)

. Participation in another clinical trial involving an investigational agent within 90 days prior to screening

© O N oA W N R

. Intolerance or hypersensitivity to statin therapy

10. Known hypersensitivity to fish and/or shellfish, or ingredients of the study product or placebo
11. History of acute or chronic pancreatitis

12. Malabsorption syndrome and/or chronic diarrhea

13. Use of non-study-drug-related, nonstatin lipid-altering medications, dietary supplements, or foods during the screening period (after Visit 1) and/or
plans for use during the treatment/follow-up period, including:

a. Niacin (>200 mg/d) or fibrates (unless 228-day washout)
b. Any OM-3 fatty acid medications (unless >28-day washout)
c. Dietary supplements containing OM-3 fatty acids (eg, flaxseed, fish, krill, or algal oils; unless 228-day washout)
d. Bile acid sequestrants (unless >7-day washout)
e. PCSK9 inhibitors (unless 290-day washout)
14. Other medications (not indicated for lipid alteration):

a. Tamoxifen, estrogens, progestins, thyroid hormone therapy, systemic corticosteroids (local, topical, inhalation, or nasal corticosteroids are allowed),
HIV-protease inhibitors that have not been stable for 228 days prior to the qualifying lipid measurements (TG and LDL-C) during screening

b. Cyclophosphamide or systemic retinoids during the screening period (unless 228-day washout) and/or plans for use during the treatment/follow-
up period

15. Known AIDS (HIV-positive patients without AIDS are allowed)
16. Requirement for peritoneal dialysis or hemodialysis for renal insufficiency or CrCl <30 mL/min
17. Unexplained elevated CK concentration >5 x ULN or elevation due to known muscle disease

18. Any condition or therapy which, in the opinion of the investigator, might pose a risk to the patient or make participation in the study not in the
patient’s best interest

19. Drug or alcohol abuse within the past 6 months, and inability/unwillingness to abstain from drug abuse and excessive alcohol consumption during
the study

20. Mental/psychological impairment or any other reason to expect patient difficulty in complying with the requirements of the study or understanding
the goal and potential risks of participating in the study

Abbreviations: AIDS, acquired immunodeficiency syndrome; apoCll, apolipoprotein Cll; CK, creatine kinase; CrCl, creatinine clearance; CVD, cardiovascu-
lar disease; DBP, diastolic blood pressure; HbA1., glycated hemoglobin; HF, heart failure; HIV, human immunodeficiency virus; HTN, hypertension; LDL-
C, low-density lipoprotein cholesterol; NYHA, New York Heart Association; OM-3, omega-3; PCSK9, proprotein convertase subtilisin/kexin type 9; SBP,

systolic blood pressure; TG, triglyceride; ULN, upper limit of normal.

United States by the US Food and Drug Administration (FDA) as an
adjunct to diet to reduce TG levels in adult patients with severe
hypertriglyceridemia (2500 mg/dL).2>2¢ In this range of very elevated
TG levels, reduction is considered to be clinically necessary to decrease
the risk of pancreatitis.

In addition to beneficial changes to TG-rich lipoproteins and
other plasma lipid markers, some clinical studies with higher-dose
EPA also suggest beneficial effects on markers of oxidation and
inflammation, coronary plaque characteristics, and major CV
events, 16:2526:29.81-33 pqp example, in contrast to the fenofibrate
and niacin studies, JELIS found a 19% relative risk reduction in
CV events in statin-treated patients with relatively normal TG but
a more pronounced 53% reduction in the subgroup with mixed
dyslipidemia, specifically TG 2150 mg/dL and HDL-C <40 mg/
dL.#1¢ Although confirmation of these results is needed in west-
ern populations, the reduction of CV events with EPA therapy in

a patient population with relatively normal TG levels suggests that

EPA  may have pleiotropic effects beyond plasma-lipid
modification.

It is worth noting that the promising results from JELIS occurred
with a high-purity EPA preparation dosed at 1.8 g/d in a Japanese
population, for whom the baseline EPA levels are higher than in
western populations due to greater dietary intake of marine omega-
3 fatty acids. Icosapent ethyl 12-week dosing at 4 g/d in a high-risk
population similar to that within the Reduction of Cardiovascular
Events with Icosapent Ethyl-Intervention Trial (REDUCE-IT) who
had persistent elevations of TG after treatment with statins resulted
in significant reductions in TG and atherogenic lipoproteins,26=2® as
well as comparable plasma EPA levels as the 1.8 g/d dosing group
in JELIS.3* Therefore, a dose of 4 g/d was selected as the dose for
further study. In this context, REDUCE-IT was designed to deter-
mine if treatment with icosapent ethyl 4 g/d vs placebo would
reduce ischemic events in patients at increased CV risk already

being treated with statins.
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TABLE 3 Efficacy endpoints

Primary Efficacy Endpoint?

BHATT ET AL.

Secondary Efficacy Endpoints?

Tertiary/Exploratory Efficacy Endpoints?

Time from randomization to the first
occurrence of the following:

Composite of the following clinical events:
CV death

Nonfatal MI*

Nonfatal stroke

Coronary revascularization

UA determined to be caused by
myocardial ischemia by invasive/
noninvasive testing and requiring
emergent hospitalization

Key secondary endpoint:

Composite of CV death, nonfatal MI,# or
nonfatal stroke

Additional individual or composite
endpoints (tested in order listed):

Composite of CV death or nonfatal MI*

Fatal or nonfatal MI*

Nonelective coronary revascularization
(defined as emergent or urgent)

CV death

UA determined to be caused by myocardial
ischemia by invasive/noninvasive testing
and requiring emergent hospitalization

Fatal or nonfatal stroke

Composite of total mortality, nonfatal MI%,
or nonfatal stroke

Total mortality

Total CV events®

Primary endpoint in patient subsets: DM,
metabolic syndrome, impaired glucose
metabolism at baseline

Key secondary composite endpoint in
patients with impaired glucose
metabolism at baseline

Additional composite endpoints®

New CHF, new CHF as the primary cause
of hospitalization, TIA, amputation for
PVD, and carotid revascularization

All coronary revascularizations (defined as
the composite of emergent, urgent,
elective, or salvage) and each subtype
of coronary revascularization (emergent,
urgent, elective, and salvage)

Cardiac arrhythmias requiring
hospitalization 224 h

Cardiac arrest

Ischemic stroke, hemorrhagic stroke, and
fatal or nonfatal stroke (with prior
history of stroke)

New-onset type 2 DM or HTN

Fasting TG, TC, LDL-C, HDL-C, non-HDL-
C, VLDL-C, apoB, hsCRP, hsTnT, and
RLP-C®

Change in body weight and waist

circumference

Abbreviations: apoB, apolipoprotein B; CHF, coronary heart failure; CV, cardiovascular; DM, diabetes mellitus; ECG, electrocardiography; HDL-C, high-
density lipoprotein cholesterol; hsCRP, high-sensitivity C-reactive protein; hsTnT, high-sensitivity troponin T; HTN, hypertension; LDL-C, low-density lipo-
protein cholesterol; MI, myocardial infarction; non-HDL-C, non-high-density lipoprotein cholesterol; PVD, peripheral vascular disease; RLP-C, remnant
lipoprotein cholesterol; TC, total cholesterol; TG, triglycerides; TIA, transient ischemic attack; UA, unstable angina; VLDL-C, very low-density lipoprotein
cholesterol.

1 The first occurrence of any of these major adverse vascular events during the follow-up period of the study will be included in the incidence.

2 For the secondary and tertiary endpoints that count a single event, the time from randomization to the first occurrence of this type of event will be
counted for each patient. For secondary and tertiary endpoints that are composites of 22 types of events, the time from randomization to the first
occurrence of any of the event types included in the composite will be counted for each patient.

©w

The time from randomization to occurrence of the first and all recurrent major CV events defined as CV death, nonfatal Ml (including silent MI), nonfatal
stroke, coronary revascularization, or UA determined to be caused by myocardial ischemia by invasive/noninvasive testing and requiring emergent
hospitalization.

EN

Including silent MI; ECG will be performed annually for the detection of silent Ml.

O}

Composite endpoints include: composite of CV death, nonfatal Ml (including silent MI), nonfatal stroke, cardiac arrhythmia requiring hospitalization of
224 hours, or cardiac arrest; composite of CV death, nonfatal Ml (including silent M), nonelective coronary revascularizations (defined as emergent or
urgent classifications), or UA determined to be caused by myocardial ischemia by invasive/noninvasive testing and requiring emergent hospitalization;
composite of CV death, nonfatal MI (including silent MI), nonelective coronary revascularizations (defined as emergent or urgent classifications), UA
determined to be caused by myocardial ischemia by invasive/noninvasive testing and requiring emergent hospitalization, nonfatal stroke, or PVD requir-
ing intervention such as angioplasty, bypass surgery, or aneurysm repair; and composite of CV death, nonfatal Ml (including silent MI), nonelective coro-
nary revascularizations (defined as emergent or urgent classifications), UA determined to be caused by myocardial ischemia by invasive/noninvasive
testing and requiring emergent hospitalization, PVD requiring intervention, or cardiac arrhythmia requiring hospitalization of 224 hours.

S Assessment of the relationship between baseline biomarker values and treatment effects within the primary and key secondary composite endpoints;

assessment of the effect of study drug on each marker; and assessment of the relationship between post-baseline biomarker values and treatment
effects within the primary and key secondary composite endpoints by including post-baseline biomarker values (for example, at 4 months, or at 1 year)
as a covariate.

2 | METHODS

with icosapent ethyl reduces ischemic events in patients at elevated

CV risk concurrently treated with statins. Inclusion and exclusion cri-

REDUCE-IT (NCT01492361) is a phase 3b, international, multicenter,
prospective, randomized, double-blinded, placebo-controlled, parallel-
group trial of icosapent ethyl 4 g/d (2 g twice daily with food) vs pla-
cebo (Figure). The main objective is to evaluate whether treatment

teria are listed in Table 1 and Table 2, respectively. Men or women
age 245 years with established CVD (CV risk stratum 1, Table 1) or
age 250 years with diabetes mellitus in combination with 1 additional
risk factor for CVD (CV risk stratum 2, Table 1) were eligible for



143

WILEY

BHATT ET AL.

(panunuo))
0dad ASHAD
(80°'T-6£°0) 260 H JOVIN LY SA 9)elqyous) 8w 09T 42 10T %00T Ul + INAZL ‘8TSS = N 0T0¢ oPIdIT YOOV
%8 = oudy
0dd ‘%97 = 0dd
(SO'T-S£°0) 680 *dH 1IN [e3ejuou 1o yiesp dHD S SA 9jelqijous) 3w 00g PST1-€GT 61T ‘SO3 ‘%0 =19 INAZL ‘G646 = N S00¢ gd131d
|IN |e3ejuou o04d eui3ue a|qels
(92°0 = d) %¥'6- *4dd 4o [eje} Jo yjesp usppns 9 SA 91elqyezaq Sw 00t ST 6v1-871 %0 Jo | Joud ‘060€ = N 000¢ «dlg
1p/3W Ops
0odd J-1dH + dHD
(900°0 = d) %CCT- “d¥d | [e3ejuou 1o yieap gHD s SA |1zoJqlywias 3w 00ZT 09T 1125 %0 Joud ‘7667 = N 6661 ,LIH-VA
uonuaaaud
I\ |e3ejuou 04gd Arewnd + elwapidi|sAp
(200 > d) %Pe- ¥y 4o [e3ey 4o ‘yieap deipied S SA |1zoJqlywias 3w 00ZT LL1-SLT 681-88T %0 ‘1807 = N LB6T 1101SHH
salpnjs ajeiqi4
uijels J1Wa|0Ja3sajoydtadAy
(56'0-69°0) 18°0 ¥H JOVIN papuedxy 9% SAUReIs + ¥d3 3w Q08T 1514 81 %001 ‘G¥9 8T = N £00¢ 91SIN3r
Apnis d3 aind
uopezijeyidsoy o4d and £zUOIIUARI
(80°'7-88°0) L6°0 H AD 10 Y3e3p AD S SA VHA + Vd3 8w 068 0SsT el %1y ASU-UsIy ‘€16 2T = N €10¢ R |
AAD sk-yaiy
o04gd 10 Jold + elwadA|3sAp
(0T°T-£8°0) 860 *dH yiesp AD 9 SA VHQ + Vd3 3w 018 [44'%54" 4% %YS-%ES ‘9es ¢T =N (41014 1zNIDIIO
%L8
ulweyA g pue Ogd ~%E8 = BuLaMO| (P TOT ‘UeIpaw) JUIAS
(L¥'1-6£°0) 80'T “dH IOVIN LYy SA VHA + Vd3 8w 009 STT-L6 701-10T -pidi| 14 dAD 3uadal ‘T0SZ = N 010¢C »2zEWO004'NS
pauiqwod %L8
(8 2) Vv pue 04ad -%G8 = 3uLIBMO| (A £'€ ‘ueipaw)
(LT'T-£8°0) TO'T ¥4H JDVIN papuedxy €€ SA VHA + Vd3 8w 00t 0ST-v¥T 20T-66 -pidi| 1g I Joud ‘/e8% = N 0T0C o 282wO-eydly
L2T G6 = SO3
0dad SATCT = SO3 ‘papiro.d (m
(097-95°0) S6°0 O ass T SA VHQA + Vd3 3w 0p8 ‘papinoid JoN 1ON %S6-%V6 TS) IN U331 ‘TG8E = N 0T0¢ zzVOINO
(666°0-6%78°0)
26°0 *YH :uonezijeydsoy uopezijeyidsoy 88T = D1
AD 40 Y1eap {(866°0 AD Jo yyeap 04d ‘papinoud (AI=11 SseP YHAN)
-€€8'0) T6°0 “dH :yies@  pue ‘Yieap jo Atewid-0) 6€ SA VHQ + Vd3 8w 058 9¢1 ION %0'€EC-%E'CC 4H dluoayd ‘6/69 = N 800¢ grdH-ISSID
%91 = SO3
sisAjeue 9)0J3S |ejejuou Odd SAJUA + €-USA T ‘%S =19 (ow ¢5)
Aem-t (86'0-7£°0) G680 = UH 10 |IN |e3ejuoU JO L3eaQ G'€ WA SAVHA + Vd3 8w 058 91 LET BUlIdMO|-|0IB)S3]0YD IN Jua23l 4Z€ TT = N 6661 ,1d-ISSID
SaIpN3s ainIxiw pioe-esSawQ
Z(eNleA d) ¥yy 4o (1D jutodpu3 Asewid A suouIAIRU| £1p/3w £1p/3w asn unels uonejndod jusaied ajeq Apms
%SG6) YO 10 YH ‘sawodno ‘uoneing ‘D] aulsseg ‘2-1a1 uonesliqnd
auleseg

wctw>>0_ 91 10J pash g ued jeyy mw_Qm.hwr_u wctwum_r__c\__um S|el3} 2wodino AD ¥ 31avl



E4 Continued
TABL

BHATTE
were
/dL
d <500 mg of the
/dL an rIY part
50 mg ing the ea 0 mg/
Is =1 during 215
TG leve made level from sig-
Fasting dment was ting TG le with more
inclusion. study amen nd of the fas t of patients 0 mg/dL and
. e n
ﬁlli“ . required. A ing the lower ase enrolime ded to be >4 etimibe) for
| .
EY b £ E 86 rial, increas dL, to incre levels nee rapy (& ez ents for
IL f845526 g t 00 mg/ LDL-C tatin the asurem
4 W 3 4 Q 2< 27 to 22 ions. ble s . me
s | 55555 o dt TG elevati ts on sta ualifying
g8 YsEEs ificant tien TG q o-
S5 c?s 3 SE ifican ith pa and tal my
= = 1 9 a n L, wi L-C onfa
= 8 o0 A € £ g mg/d ’ he LD th,n . or
3 ospoE €95 <100 ior to t V dea ization,
& [0} = 5 o U GEJ S §§ weeks prior mposite of C revascula”% of CV
E‘L by 2 S5 g SE 33 g =4 ization. int is a co coronary omposite ti-
Og < & T g - S &L random imary endpo tal stroke, int is the ¢ dary, ter
S5 N N 8 S £33 - The prim ), nonfa endpoi her secon hich
[ z g o Ks} a L|>J 5 < -g g g ction (M ! econdary eral ot ble 3): W
I—E ~ * ‘3 e 2Tla % Q o cardial infar a. The key s tal stroke. Sev ssessed (Ta tial effects
") (0] . - O ina. a . a
0 o2 o o °8 &% = S angin onfa being oten ient
£ ~ & B c.=2 5 = < stable l,orn . are into the p . atien
i 9 O = el QA_WU un tal Ml, ints ights int igh-risk p
22| |¢ ¢ £82%8s8a nonfa endpo insights into t high
5= T “EGg i35 c eath, atory itional in distinc
63 £5 cLu g g2 d d explor. ide addit and in d -
o555 W g o ary, an d to provi utcomes tio assump
“J“o—\wuo- igne ious o ra
Rl €3 SE£88 esigl riou ard ve
] § L8 g ; joi=3 were d apy on va d on a haz ired to ha
wy S5 88 cogd EPA ther as base be requi d with
2l |y g Pesc 8oz of EPA s. ulation w would 2.5% an
g < S = 3 G & S5 T2 population le-size calc 12 events level of 2. of 7990
=Y > = < c S & m<-08 sample- 16 ided - le size .
] > @ 2>0 c < o 3C The refore, . 1-si ampl be in
c ~ = e a ts (0]
g < e < £g ¢ 5 o) of 0.85. Thty bower wlth. a total targe tients were t o
§ 8 di;.qu tion 90% Its in ized pa 0% o
< Q x ouw ooy imately is resu mize ly 3
g XX I8k SEE QD £ roxim This f rando ximate rimary
£ 0 uss s approx nalyses. 0% o approximate -risk p
= 3T % e 5¢® 2 interim a roximately 7 ed CVD) and ratum 2 (high tors). Ran-
g £ ﬁf% E 3 5 § z atients. App 1 (establish in CV risk st ther risk fac and by
o o
= o > < o3 R patiel stratum to be i itus and o imibe use,
£ ™ g b * 5 g 23 2 CV risk nts were tes mellit ta, ezetim
= 8 5T =23 tie iabe trata,
o > w eﬂgw‘smwm 'edpa bydla isk s to-
c > 2i5éH F > o domiz fined CVr 11. Pro
8 2 FE 0 gz £z tion de ified by 28, 20 s
8 s Ceygld refs o reven strati mber G leve
> s Ug;gmg £ P ization was n Nove imit of T .
i 5 38 o 3 g5 domizatio | region. andomized o the lower lim s a majority
= = A i a
2 . s % - & PR eographica tient was r ) changed 00 mg/dL, patients
@ 8o u p 2ag55 e gop & The first pa (May 2013 g/dL to 2 e were the 2 Uuly
5 80 5 © c _www‘“ 1 50 m thos t
0o QR Eum .50305’-0 S ment . m1 that dmen
£ 2% 282 §E8g3 RE< col amend the trial fro embers felt otocol amen diovascular
2523 > into . . I r
GEJ 8 > 8 g “g % (O] ﬂof %O E for entry int committee mG Iowerlng' P jor adverse ca eCOndary
iz - S o5, 8 2g ring ) T majo ‘key s
£ g9 b= "I" A g o E f the stee benefit from ite of hard ) as the “k mmittee
£EER #IT s . ° ikely to omposi tal stroke ering co 6
- 2 g a . g 2 % most li ated the ¢ | M. nonfa A with ste st 4. 2016.
- Rl o 6 I sign fatal Ml, FD August 4, I
U © 895 v E o sz 16) de nonfa the ized on imately
[~ © LR £55< 20 death, ions from mize proxi
o, - © §o 2 SES 27, o ts (CV estions rando ized at ap ix, in the
(= S cx 8ok S £y 9] ven ugg ient was mize dix, in
=3 Q — Soa Yo ‘S o = € int” per s tien rando en -
§E° . Y g g2z g endpoint” p The last pa ts have been formation, App this event
a SE S H <™ g o dance. tients ing Info inue in )
%% g 5 S 1 ncor 000 pa orting ill continu fficacy
<t 2a >~‘E—.go col ) ly 8 Supp will ¢ imary e .
o T3 é £3 § fgv = : Approximate yorldwide (SeT ). Follow up judicated prim ducted in
g - DN O =X 2d = ters w is article). adju ing con ith
Sy & 3 T« S ¢y €y S 0 cen this a 1612 is being £ wit
253 N $E823 2SR 5 47 ion of imately tudy is emen
2A °eg828 % ez L ine vers . roxim his s agre
@3 E % S § %g 3] g_ online ial until appi curred. T ssessment
f23eiics ; cven tal undl approxi rotocol
wc"és_v‘l~ e ¢ int even ial p
eCl
g b ;é % $ S5 2 endpoint with a sp
53835 TZ53 3 ccordance
o o £ i z‘ 2 < ig 3 £ qg @ DA.
£l |z x *f%““g g 5 the F
= — & 2 5 g = rapi
gl |3 a".’%?'T“Esg 3 & N ering therar |
n 35“0593'7:*-3: z SIO -C-low iological,
2909 S8 5 55 2 5 ISCUS t LDL-C idemiolog
“éw?{‘éqe g g | D h poten e, P emoloseal
S 2 6029 £SZE I 3 tion throug V risk rem t evidenc v
(SR ~—“-m=“0—w E= ctio idual C bus f C
I 2 -goom2>,94_. 2 % isk redu ua . rol o
s s &3 %3 oEE 68 = z ite CV risk r bstantial resid e provided d higher rates tory
=] -2 @ 5280 0% o esp . ubs ies hav an ma
s e S5 o5 L =5 £ 0 D tins, s ic studies levels inflam
§' 3 o3 27 I & g w*,% S & 2 such as sta d genetic st elevated TG lowers several hoc analyses
c S 9 o S e85 S -E® g 8 2 ical, an tween ion low ost ts
= RSN ¢ 2 ECe TS, & a > biologi iation be educt and p V even
£ ! 25y 8T 33 - o 2 ciatio TG r bgroup jor C
] z Q2 25032 & o asso ore, d subg in maj isher-
& z S &3 §8°s g £ strong * Furtherm isk, an ions in ing hig
o % 54 % g3 g2 g S ents."*" Fu ted with CV ri ssible reduct administermgI wering
= ;22 I - = = 5 ev cia t po dies ipid-lo
: g gsisd 2 5o : 8 markers assoctted ooy 51 Finaly, e veyond i
3 S 03 mmg“aﬁa‘s = ome s rapy. icial effe
3¢ |z S gs§ AR - of outc ering theral | benefic
28| |8 285208 - s TG-low dditiona
28 s <_LOL5—O i 5 2 with est a
o _.08 »Q-.—.—a- o 0] sugg
v 33 GEEETy 5 ce EPA
& oL = T o .c S K] do!
§la 2 %%>£aw‘8%§§m
BT I -;T“L,),O‘Gg:g—o-t'\-« o
2|0 I o <8 5 2zZu0 s
TE 23388
215 > % <
T (s} -
3|8 <
o=z
(%]




BHATT ET AL, WI LEYW

that may be unique to EPA relative to other TG-lowering therapies,
such as beneficial changes in coronary plague characteristics, which
may lead to reductions in major CV events.*1625-33

However, randomized data from large outcome studies across

broad populations regarding pharmacological TG lowering and

Subgroup Outcome (P Value)*

g % g . effect on CV outcomes have been mixed (Table 4).22* Part of the

.,% § § 5 reason may involve differences between the classes of drugs stud-

$ $ $ :SC: ied, such as fibrates, niacin, and omega-3 fatty acids. Even among

omega-3 fatty acid studies, there are marked differences with

= respect to the relatively low doses of omega-3 administered and

_§_ the ratio of EPA to DHA.X®"?* |n addition, different TG-lowering

& therapies may exert differential effects across lipid profiles. For

g § § § example, fibrates and. DHA-containing or.neg.a—3 fatty.acid mixtures

£|= s S have been shown to increase LDL-C, which in turn might adversely

g Eg N Ig % influence trial results. Among outcome studies administering TG-

_°g° § g § g lowering agents beyond statin therapy, only the JELIS trial using
Glu = 4 W

pure EPA demonstrated a significant reduction in CV events in
patients with relatively normal TG levels.'® The subgroup data
(Table 5) from the Action to Control Cardiovascular Risk in Diabe-
tes (ACCORD) Lipid,® Atherothrombosis Intervention in Metabolic
Syndrome with Low HDL/High Triglycerides and Impact on Global
Health Outcomes (AIM-HIGH),® and JELIS* trials further support a
prospective study of EPA in a broader patient population with
hypertriglyceridemia, as exemplified in REDUCE-IT, as a potential
add-on to statin therapy to reduce residual CV risk. That the lipid

changes in JELIS were relatively modest (ie, approximately a 5% TG

TG 2150 mg/dL; HDL-C <40 mg/dL
TG 2204 mg/dL; HDL-C <34 mg/dL
TG 2200 mg/dL; HDL-C <32 mg/dL
TG 2151 mg/dL; HDL-C <35 mg/dL

Subgroup Criterion

reduction) raises the possibility that other pleiotropic effects
beyond lipid lowering may have also contributed to the reduction
in CV risk.*1¢ Finally, any benefits to TG-lowering therapies may be
most pronounced among statin-treated patients in the higher range
of TG elevation (ie, 2200 mg/dL),“’6 for whom randomized pro-
spectively designed outcome studies have not been previously con-
ducted prior to the REDUCE-IT study.

REDUCE-IT is designed to evaluate whether treating at-risk
patients with high-dose EPA will lower the rates of important ische-

mic events beyond statin therapy. However, this trial alone will not

Statin Use in Study (at Baseline)

100% (100% initiated at BL)
100% (statin-stabilized at BL)

100% (statin-stabilized at BL)

100% (40% initiated at BL)

validate whether lowering TG specifically in patients with elevated

TG levels will result in lower rates of important ischemic events,

BL, baseline; CV, cardiovascular; EPA, eicosapentaenoic acid; ER, extended release; HDL-C, high-density lipoprotein cholesterol; HPS2-THRIVE, Heart Protection Study 2-Treatment of HDL to Reduce the Incidence

Abbreviations: ACCORD, Action to Control Cardiovascular Risk in Diabetes; AIM-HIGH, Atherothrombosis Intervention in Metabolic Syndrome with Low HDL/High Triglycerides: Impact on Global Health Outcomes;
of Vascular Events; JELIS, Japan EPA Lipid Intervention Study; MACE, major adverse cardiac events; TG, triglycerides.

TABLE 5 Subgroup analyses of patients with dyslipidemia from CV outcome trials administering TG-lowering therapies added to statin therapy vs statin monotherapy

§ because the effects of EPA may be broader than TG reduction

E% g alone. Several trials, including REDUCE-IT, are ongoing or planned

5 P rf é to determine if different TG-lowering therapies in patients with ele-
% g EE GE E vated TG levels lower the rate of important ischemic events.3>~38
g < g g g T‘: The use of different therapeutic agents across these trials may in
B é aggregate help us better understand the relative importance of TG
° § lowering alone and may also help define which potential effects
;§ -a'; observed in REDUCE-IT might be uniquely attributable to EPA
é % therapy. Several lines of data, including comparison of the JELIS
% 29 9Q % study results to those of fibrate and niacin outcome studies, sug-
218 88 % § gest that EPA may be differentiated from other TG-lowering agents
% as statin add-on therapy, by potentially providing unique pleiotropic

S Qu_. o cardioprotective benefits in addition to TG lowering.

5 g 5 % Other changes in the lipid-lowering field may also affect the
|+ % % |:E % interpretation of the ongoing REDUCE-IT trial. For example, the
B é 8 g 2 % proprotein convertase subtilisin/kexin type 9 inhibitors are being
_ Il R :G tested in large CV outcome trials of patients for whom LDL-C



BHATT ET AL.

L wiLE Y-

control from statin (+ ezetimibe) therapy may be insufficient or
poorly tolerated. If these LDL-C-lowering agents are found to be
beneficial, EPA therapy could potentially serve as a complementary
approach to reduce residual CV risk even further, though this specific
combination would not have been studied well in terms of incremen-
tal effects on CV events. Importantly, residual CV risk remains high in
patients with LDL-C well controlled by statins, and many of these
patients will likely need to be treated from multiple angles. The grow-
ing body of TG-related evidence suggests that TG-rich lipoproteins
may be a causal factor in such residual risk. Consequently, TG lower-
ing represents a target of great interest to optimize further CV risk
reduction beyond the LDL-C-lowering benefits attained with statin
use. EPA-specific studies suggest that EPA may provide unique CV
benefits through favorable effects on plasma lipid parameters, as well
as on other pleiotropic pathways.

4 | CONCLUSION

A major remaining question is how to achieve CV risk reduction
beyond the benefits realized from effective management of LDL-C.
For patients with persistently high TG levels despite statin therapy,
an agent that improves atherogenic dyslipidemia without raising LDL-
C and provides other potentially pleiotropic benefits may improve CV
outcomes. The addition of EPA to statin therapy may thus provide
additional CV benefit. The REDUCE-IT trial with high-dose EPA is
designed to address this long-standing scientific gap and to provide
physicians with this much-needed information to guide clinical care
of patients at high CV risk.
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