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___________________________________________________________________________________________________________________________________ 

HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information needed to use 
VASCEPA® safely and effectively. See full prescribing information for 
VASCEPA.

VASCEPA® (icosapent ethyl) capsules, for oral use 
Initial U.S. Approval: 2012 

-------------------------RECENT MAJOR CHANGES-----------------------------
Indications and Usage (1) 12/2019 
Warnings and Precautions, Atrial Fibrillation/Flutter (5.1) 12/2019 
Warnings and Precautions, Bleeding (5.3) 12/2019 

--------------------------INDICATIONS AND USAGE------------------------------
VASCEPA is an ethyl ester of eicosapentaenoic acid (EPA) indicated:

as an adjunct to maximally tolerated statin therapy to reduce the risk of 
myocardial infarction, stroke, coronary revascularization, and unstable
angina requiring hospitalization in adult patients with elevated triglyceride 
(TG) levels ( 150 mg/dL) and

o established cardiovascular disease or 
o diabetes mellitus and 2 or more additional risk factors 

for cardiovascular disease. (1) 
as an adjunct to diet to reduce TG levels in adult patients with severe 

500 mg/dL) hypertriglyceridemia. (1)
Limitations of Use: 

The effect of VASCEPA on the risk for pancreatitis in patients with severe 
hypertriglyceridemia has not been determined. (1)

-----------------------DOSAGE AND ADMINISTRATION------------------------
 Assess lipid levels before initiating therapy. Identify other causes of high 

triglyceride levels and manage as appropriate. (2.1) 
Patients should engage in appropriate nutritional intake and physical
activity before receiving VASCEPA, which should continue during
treatment. (2.1) 
The daily dose of VASCEPA is 4 grams per day taken as either 

o four 0.5 gram capsules twice daily with food or 
o two 1 gram capsules twice daily with food. (2.2)

Advise patients to swallow capsules whole. Do not break open, crush,
dissolve, or chew VASCEPA. (2.2)

---------------------DOSAGE FORMS AND STRENGTHS----------------------
Capsules: 0.5 gram and 1 gram (3) 

---------------------------------CONTRAINDICATIONS-----------------------------
VASCEPA is contraindicated in patients with known hypersensitivity (e.g., 
anaphylactic reaction) to VASCEPA or any of its components. (4) 

------------------------WARNINGS and PRECAUTIONS-------------------------
Atrial Fibrillation/Flutter: VASCEPA was associated with an increased risk 
of atrial fibrillation or atrial flutter requiring hospitalization in a double-blind, 
placebo-controlled trial. The incidence of atrial fibrillation was greater in 
patients with a previous history of atrial fibrillation or atrial flutter. (5.1) 
Potential for Allergic Reactions in Patients with Fish Allergy: VASCEPA 
contains ethyl esters of the omega-3 fatty acid, eicosapentaenoic acid (EPA), 
obtained from the oil of fish. It is not known whether patients with allergies to 
fish and/or shellfish are at increased risk of an allergic reaction to VASCEPA. 
Inform patients with known hypersensitivity to fish and/or shellfish about the 
potential for allergic reactions and advise them to discontinue VASCEPA and 
seek medical attention if any reactions occur. (5.2) 
Bleeding: VASCEPA was associated with an increased risk of bleeding in a 
double-blind, placebo-controlled trial. The incidence of bleeding was greater 
in patients receiving concomitant antithrombotic medications, such as aspirin, 
clopidogrel, or warfarin. (5.3) 

-------------------------------ADVERSE REACTIONS------------------------------
Common adverse reactions in the cardiovascular outcomes trial (incidence  
and more frequent than placebo): musculoskeletal pain, peripheral edema,  
constipation, gout, and atrial fibrillation (6.1) 
Common adverse reactions in the hypertriglyceridemia trials (incidence %
more frequent than placebo): arthralgia and oropharyngeal pain. (6.1) 

To report SUSPECTED ADVERSE REACTIONS, contact Amarin 
Pharma, Inc. at 1-855-VASCEPA (1-855-827-2372) or contact the FDA at 
1-800-FDA-1088 or www.fda.gov/medwatch.

------------------------------DRUG INTERACTIONS--------------------------------
Increased Bleeding Risk with Anticoagulants and Antiplatelet Agents: Some 
published studies with omega-3 fatty acids have demonstrated prolongation of 
bleeding time. Monitor patients receiving VASCEPA and concomitant 
anticoagulants and/or antiplatelet agents for bleeding. (7) 

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling.

Revised: 12/2019 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 
VASCEPA® (icosapent ethyl) is indicated:

as an adjunct to maximally tolerated statin therapy to reduce the risk of
myocardial infarction, stroke, coronary revascularization, and unstable angina
requiring hospitalization in adult patients with elevated triglyceride (TG) levels
( mg/dL) and

o established cardiovascular disease or
o diabetes mellitus and 2 or more additional risk factors for cardiovascular

disease.
as an adjunct to diet to reduce TG levels in adult patients with severe 500
mg/dL) hypertriglyceridemia.

Limitations of Use: 
The effect of VASCEPA on the risk for pancreatitis in patients with severe 

hypertriglyceridemia has not been determined. 

2 DOSAGE AND ADMINISTRATION 
2.1 Prior to Initiation of VASCEPA 

Assess lipid levels before initiating therapy. Identify other causes (e.g., diabetes mellitus,
hypothyroidism, or medications) of high triglyceride levels and manage as appropriate.
Patients should engage in appropriate nutritional intake and physical activity before
receiving VASCEPA, which should continue during treatment with VASCEPA.

2.2 Dosage and Administration 
The daily dose of VASCEPA is 4 grams per day taken as either:

o four 0.5 gram capsules twice daily with food; or as
o two 1 gram capsules twice daily with food.

Advise patients to swallow VASCEPA capsules whole. Do not break open, crush,
dissolve, or chew VASCEPA.

3 DOSAGE FORMS AND STRENGTHS
VASCEPA capsules are supplied as:

0.5 gram amber-colored, oval, soft-gelatin capsules imprinted with V500
1 gram amber-colored, oblong, soft-gelatin capsules imprinted with VASCEPA

4 CONTRAINDICATIONS 
VASCEPA is contraindicated in patients with known hypersensitivity (e.g., anaphylactic 

reaction) to VASCEPA or any of its components. 

5 WARNINGS AND PRECAUTIONS 
5.1 Atrial Fibrillation/Flutter

VASCEPA is associated with an increased risk of atrial fibrillation or atrial flutter 
requiring hospitalization. In a double-blind, placebo-controlled trial of 8,179 statin-treated 
subjects with established cardiovascular disease (CVD) or diabetes plus an additional risk factor 

Page 2 of 14

Reference ID: 4533779 

Case 1:20-cv-01630-RGA-JLH   Document 17-5   Filed 01/25/21   Page 3 of 15 PageID #: 499

JA79



for CVD, adjudicated atrial fibrillation or atrial flutter requiring hospitalization for 24 or more 
hours occurred in 127 (3%) patients treated with VASCEPA compared to 84 (2%) patients 
receiving placebo [HR= 1.5 (95% CI 1.14, 1.98)]. The incidence of atrial fibrillation was greater 
in patients with a previous history of atrial fibrillation or atrial flutter. 

5.2 Potential for Allergic Reactions in Patients with Fish Allergy 
VASCEPA contains ethyl esters of the omega-3 fatty acid, eicosapentaenoic acid (EPA),

obtained from the oil of fish. It is not known whether patients with allergies to fish and/or 
shellfish are at increased risk of an allergic reaction to VASCEPA. Inform patients with known 
hypersensitivity to fish and/or shellfish about the potential for allergic reactions to VASCEPA 
and advise them to discontinue VASCEPA and seek medical attention if any reactions occur.

5.3 Bleeding 
VASCEPA is associated with an increased risk of bleeding. In a double-blind, placebo-

controlled cardiovascular outcomes trial of 8,179 patients, 482 (12%) patients receiving 
VASCEPA experienced a bleeding event compared to 404 (10%) patients receiving placebo. 
Serious bleeding events occurred in 111 (3%) of patients on VASCEPA vs. 85 (2%) of patients 
receiving placebo. The incidence of bleeding was greater in patients receiving concomitant 
antithrombotic medications, such as aspirin, clopidogrel, or warfarin. 

6 ADVERSE REACTIONS
The following important adverse reactions are described below and elsewhere in the labeling: 

Atrial Fibrillation or Atrial Flutter [see Warnings and Precautions (5.1)]
Potential for Allergic Reactions in Patients with Fish Allergy [see Warnings and
Precautions (5.2)]
Bleeding [see Warnings and Precautions (5.3)]

6.1 Clinical Trials Experience 
Because clinical trials are conducted under widely varying conditions, adverse reaction 

rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in practice. 

Cardiovascular Outcomes Trial 
In a double-blind, randomized, placebo-controlled cardiovascular outcomes trial, 8,179 

statin-stabilized patients were randomized to receive VASCEPA or placebo and followed for a 
median of 4.9 years [see Clinical Studies (14.1)]. The median age at baseline was 64 years, 29%
were women, 90% White, 5% Asian, 2% were Black, and 4% identified as Hispanic ethnicity.

Common adverse reactions (incidence on VASCEPA and more frequent than 
placebo) included musculoskeletal pain, peripheral edema, constipation, gout, and atrial 
fibrillation.

Hypertriglyceridemia Trials 
In two randomized, double-blind, placebo-controlled trials in patients with triglyceride 

levels between 200 and 2000 mg/dL treated for 12 weeks, adverse reactions reported with 
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VASCEPA at an incidence 1% more frequent than placebo based on pooled data included 
arthralgia and oropharyngeal pain. 

6.2 Postmarketing Experience 
Additional adverse reactions have been identified during post-approval use of 

VASCEPA. Because these reactions are reported voluntarily from a population of uncertain size, 
it is generally not possible to reliably estimate their frequency or establish a causal relationship 
to drug exposure. 

Diarrhea
Blood triglycerides increased
Abdominal discomfort
Pain in the extremities

7 DRUG INTERACTIONS
7.1 Increased Bleeding Risk with Anticoagulants and Antiplatelet Agents 

Some published studies with omega-3 fatty acids have demonstrated prolongation of 
bleeding time. The prolongation of bleeding time reported in those studies has not exceeded 
normal limits and did not produce clinically significant bleeding episodes. Monitor patients 
receiving VASCEPA and concomitant anticoagulants and/or antiplatelet agents for bleeding. 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 

Risk Summary 
The available data from published case reports and the pharmacovigilance database on 

the use of VASCEPA in pregnant women are insufficient to identify a drug-associated risk for 
major birth defects, miscarriage or adverse maternal or fetal outcomes. In animal reproduction 
studies in pregnant rats, non-dose-related imbalances for some minor developmental findings 
were observed with oral administration of icosapent ethyl during organogenesis at exposures that 
were equivalent to the clinical exposure at the human dose of 4 g/day, based on body surface 
area comparisons. In a study in pregnant rabbits orally administered icosapent ethyl during 
organogenesis, there were no clinically relevant adverse developmental effects at exposures that 
were 5 times the clinical exposure, based on body surface area comparisons (see Data). 

The estimated background risk of major birth defects and miscarriage for the indicated 
population is unknown. All pregnancies have a background risk of birth defect, loss, or other 
adverse outcomes. In the U.S. general population, the estimated background risk of major birth 
defects and miscarriage in clinically recognized pregnancies is 2-4% and 15-20%, respectively. 

Data 
Animal Data 
In pregnant rats given oral gavage doses of 0.3, 1 and 2 g/kg/day icosapent ethyl from 

gestation through organogenesis all drug treated groups had non-dose-related imbalances in
visceral and skeletal findings, including 13th reduced ribs, additional liver lobes, testes medially 
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displaced and/or not descended, at human systemic exposures following a maximum oral dose of 
4 g/day based on body surface comparisons. 

In a multigenerational developmental study in pregnant rats given doses of 0.3, 1, 3 
g/kg/day icosapent ethyl by oral gavage from gestation day 7-17, icosapent ethyl did not affect 
viability in fetuses (F1 or F2). Non-dose-related imbalances in findings of absent optic nerves and 
unilateral testes atrophy at human exposures based on the maximum dose of 4 g/day and on body 
surface area comparisons.  Additional variations consisting of early incisor eruption and 
increased percent cervical ribs were observed at the same exposures.  Pups from high dose 
treated dams exhibited decreased copulation rates, delayed estrus, decreased implantations and 
decreased surviving fetuses (F2) suggesting potential multigenerational effects of icosapent ethyl 
at 7 times human systemic exposure following 4 g/day dose based on body surface area 
comparisons across species. 

In pregnant rabbits given oral gavage doses of 0.1, 0.3, and 1 g/kg/day icosapent ethyl 
from gestation through organogenesis, a decrease in body weight and food consumption was 
observed at the high dose of 1 g/kg/day (5 times the human exposure at the maximum dose of 4 
g/day, based on body surface area comparisons). Slight increases in resorbed and dead fetuses 
were noted in the 1 g/kg/day group, but these were not significantly different from the control 
group. There were no differences between the icosapent ethyl groups and control group as to the 
number of corpora lutea, number of implantations, number of surviving fetuses, sex ratio, body 
weight of female fetuses or placental weight. There were no treatment-related malformations or 
skeletal anomalies. 

In pregnant rats given icosapent ethyl from gestation day 17 through lactation day 20 at 
0.3, 1, 3 g/kg/day no adverse maternal or developmental effects were observed. However, 
complete litter loss (not dose-related) was noted in 2/23 litters at the low dose and 1/23 mid-dose 
dams by post-natal day 4 at human exposures at a maximum dose of 4 g/day, based on body 
surface area comparisons.  

8.2 Lactation 

Risk Summary 
Published studies have detected omega-3 fatty acids, including EPA, in human milk. Lactating 
women receiving oral omega-3 fatty acids for supplementation have resulted in higher levels of 
omega-3 fatty acids in human milk. There are no data on the effects of omega-3 fatty acid ethyl 
esters on the breastfed infant or on milk production. The developmental and health benefits of 
breastfeeding should be considered along with the mother’s clinical need for VASCEPA and any 
potential adverse effects on the breastfed child from VASCEPA or from the underlying maternal 
condition. 

8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 
Of the total number of patients in well-controlled clinical studies of VASCEPA, 45%

were 65 years of age and over. No overall differences in safety or effectiveness were observed 

Page 5 of 14

Reference ID: 4533779 

Case 1:20-cv-01630-RGA-JLH   Document 17-5   Filed 01/25/21   Page 6 of 15 PageID #: 502

JA82



between these patients and younger groups. Other reported clinical experience has not identified 
differences in responses between the elderly and younger patients. 

8.7 Hepatic Impairment 
In patients with hepatic impairment, alanine aminotransferase (ALT) and aspartate 

aminotransferase (AST) levels should be monitored periodically during therapy with VASCEPA. 

11 DESCRIPTION 
VASCEPA, a lipid-regulating agent, is supplied as either a 0.5 gram or a 1 gram amber-

colored, liquid-filled soft gelatin capsule for oral use.
Each VASCEPA capsule contains either 0.5 grams of icosapent ethyl (in a 0.5 gram 

capsule) or 1 gram of icosapent ethyl (in a 1 gram capsule). Icosapent ethyl is an ethyl ester of 
the omega-3 fatty acid eicosapentaenoic acid (EPA). The empirical formula of icosapent ethyl is 
C22H34O2 and the molecular weight is 330.51. The chemical name for icosapent ethyl is ethyl all-
cis-5,8,11,14,17-icosapentaenoate with the following chemical structure:

VASCEPA capsules also contain the following inactive ingredients: tocopherol, gelatin, 
glycerin, maltitol, sorbitol, and purified water. 

12 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action 

Studies suggest that EPA reduces hepatic very low-density lipoprotein triglycerides 
(VLDL-TG) synthesis and/or secretion and enhances TG clearance from circulating VLDL 
particles. Potential mechanisms of action include increased -oxidation; inhibition of 
acyl-CoA:1,2-diacylglycerol acyltransferase (DGAT); decreased lipogenesis in the liver; and 
increased plasma lipoprotein lipase activity. 

The mechanisms of action contributing to reduction of cardiovascular events with 
VASCEPA (icosapent ethyl) are not completely understood but are likely multi-factorial.
Increased EPA lipid composition from carotid plaque specimens and increased circulating 
EPA/arachidonic acid ratio have been observed following EPA treatment. EPA inhibits platelet 
aggregation under some ex vivo conditions. However, the direct clinical meaning of individual 
findings is not clear. 

12.2 Pharmacodynamics 
In a 12-week, dose-ranging study in patients with severe hypertriglyceridemia and in the 

event-driven REDUCE-IT® trial, VASCEPA 4 grams per day reduced median TG from baseline 
relative to placebo [see Clinical Studies (14)].  

12.3 Pharmacokinetics 
Absorption 
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After oral administration, VASCEPA is de-esterified during the absorption process and 
the active metabolite EPA is absorbed in the small intestine and enters the systemic circulation 
mainly via the thoracic duct lymphatic system. Peak plasma concentrations of EPA were reached 
approximately 5 hours following oral doses of VASCEPA. 

VASCEPA was administered with or following a meal in all clinical studies; no food 
effect studies were performed.  Take VASCEPA with or following a meal. 

Distribution 
The mean volume of distribution at steady state of EPA is approximately 88 liters. The 

majority of EPA circulating in plasma is incorporated in phospholipids, triglycerides and 
cholesteryl esters, and <1% is present as the unesterified fatty acid. Greater than 99% of 
unesterified EPA is bound to plasma proteins. 

Elimination 

Metabolism 

EPA is mainly metabolized by the liver via beta-oxidation similar to dietary fatty acids. 
Beta oxidation splits the long carbon chain of EPA into acetyl Coenzyme A, which is converted 
into energy via the Krebs cycle. Cytochrome P450-mediated metabolism is a minor pathway of 
elimination of EPA.

Excretion 

The total plasma clearance of EPA at steady state is 684 mL/hr. The plasma elimination 
half-life (t1/2) of EPA is approximately 89 hours. VASCEPA does not undergo renal excretion. 

Specific Populations 
Gender 
When administered VASCEPA in clinical trials, plasma total EPA concentrations did not 

differ significantly between men and women. 
Pediatric 
The pharmacokinetics of VASCEPA have not been studied in pediatric patients. 
Hepatic or Renal Impairment 
VASCEPA has not been studied in patients with renal or hepatic impairment. 

Drug Interaction Studies 
Omeprazole 
In a drug-drug interaction study with 28 healthy adult subjects, VASCEPA 4 g/day at 

steady-state did not significantly change the steady-state AUC or Cmax of omeprazole when co-
administered at 40 mg/day to steady-state. 

Rosiglitazone 
In a drug-drug interaction study with 28 healthy adult subjects, VASCEPA 4 g/day at

steady-state did not significantly change the single dose AUC or Cmax of rosiglitazone at 8 mg.
Warfarin 
In a drug-drug interaction study with 25 healthy adult subjects, VASCEPA 

4 g/day at steady-state did not significantly change the single dose AUC or Cmax of R- and S-
warfarin or the anti-coagulation pharmacodynamics of warfarin when co-administered as 
racemic warfarin at 25 mg. 
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Atorvastatin 

In a drug-drug interaction study of 26 healthy adult subjects, VASCEPA 4 g/day at
steady-state did not significantly change the steady-state AUC or Cmax of atorvastatin, 
2-hydroxyatorvastatin, or 4-hydroxyatorvastatin when co-administered with atorvastatin
80 mg/day at steady-state.

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a 2-year rat carcinogenicity study with oral gavage doses of 0.09, 0.27, and 0.91 
g/kg/day icosapent ethyl, respectively, males did not exhibit drug-related neoplasms. 
Hemangiomas and hemangiosarcomas of the mesenteric lymph node, the site of drug absorption, 
were observed in females at clinically relevant exposures based on body surface area 
comparisons across species relative to the maximum clinical dose of 4 g/day.  Overall incidence 
of hemangiomas and hemangiosarcomas in all vascular tissues did not increase with treatment. 

In a 6-month carcinogenicity study in Tg.rasH2 transgenic mice with oral gavage doses 
of 0.5, 1, 2, and 4.6 g/kg/day icosapent ethyl, drug-related incidences of benign squamous cell 
papilloma in the skin and subcutis of the tail was observed in high dose male mice. The 
papillomas were considered to develop secondary to chronic irritation of the proximal tail 
associated with fecal excretion of oil and therefore not clinically relevant.  Drug-related 
neoplasms were not observed in female mice. 

Icosapent ethyl was not mutagenic with or without metabolic activation in the bacterial 
mutagenesis (Ames) assay or in the in vivo mouse micronucleus assay.  A chromosomal 
aberration assay in Chinese Hamster Ovary (CHO) cells was positive for clastogenicity with and 
without metabolic activation. 

In an oral gavage rat fertility study, ethyl-EPA, administered at doses of 0.3, 1, and 
3 g/kg/day to male rats for 9 weeks before mating and to female rats for 14 days before mating 
through day 7 of gestation, increased anogenital distance in female pups and increased cervical 
ribs were observed at 3 g/kg/day (7 times human systemic exposure with 4 g/day clinical dose 
based on a body surface area comparison).

14 CLINICAL STUDIES 
14.1 Prevention of Cardiovascular Events 

REDUCE-IT (NCT01492361) was a multinational, double-blind, randomized, placebo-
controlled, event-driven trial in 8,179 (4,089 VASCEPA, 4,090 placebo) statin-treated adult 
patients enrolled with LDL- elevated TG levels (90% of 
enrolled patients had TG 150 mg/dL and <500 mg/dL) and either established cardiovascular 
disease (71%) or diabetes and other risk factors for cardiovascular disease (29%). Patients with 
established cardiovascular disease were defined as being at least 45 years of age and having a 
documented history of coronary artery disease, cerebrovascular or carotid disease, or peripheral 
artery disease.  Patients with other risk factors for cardiovascular disease were defined as being 
at least 50 years of age with diabetes and at least one additional risk factor. Patients were 
randomly assigned 1:1 to receive either VASCEPA (4 grams daily) or placebo. The median 
follow-up duration was 4.9 years. Overall, 99.8% of patients were followed for vital status until 
the end of the trial or death. 
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The median age at baseline was 64 years and 29% were women. The trial population was 
90% White, 5% Asian, 2% Black; 4% identified as Hispanic ethnicity. Selected additional 
baseline risk factors included hypertension (87%), type 2 diabetes mellitus (58%), eGFR < 60 
mL/min per 1.73 m2 (22%), congestive heart failure (18%), and current daily cigarette smoking 
(15%).

Most patients were taking moderate-intensity (63%) or high-intensity (31%) statin 
therapy at baseline. Most patients at baseline were taking at least one other cardiovascular 
medication, including anti-platelet agents (79%) or anti-hypertensives (95%), including beta 
blockers (71%), angiotensin converting enzyme (ACE) inhibitors (52%), or angiotensin receptor 
blockers (ARB; 27%).

On stable background lipid-lowering therapy, the median [Q1, Q3] LDL-C at baseline 
was 75.0 [62.0, 89.0] mg/dL; the mean (SD) was 76.2 (20.3) mg/dL. The median [Q1, Q3] 
fasting TG was 216.0 [176.0, 272.5] mg/dL; the mean (SD) was 233.2 (80.1) mg/dL. 

VASCEPA significantly reduced the risk for the primary composite endpoint (time to 
first occurrence of cardiovascular death, myocardial infarction, stroke, coronary 
revascularization, or hospitalization for unstable angina; p<0.0001) and the key secondary 
composite endpoint (time to first occurrence of cardiovascular death, myocardial infarction, or 
stroke; p<0.0001).  The results of the primary, key secondary, and other secondary efficacy 
endpoints in the prespecified testing hierarchy to control for type 1 error are shown in Table 2. 
The Kaplan-Meier estimates of the cumulative incidence of the primary composite endpoints 
over time are shown in Figure 1. 

Table 1. Effect of VASCEPA on Time to First Occurrence of Cardiovascular Events in 
Patients with Elevated Triglyceride Levels and Other Risk Factors for Cardiovascular 
Disease in REDUCE-IT

VASCEPA Placebo VASCEPA 
vs Placebo 

N = 4089 
n (%) 

Incidence 
Rate 

(per 100 
patient 
years) 

N = 4090 
n (%) 

Incidence 
Rate 

(per 100 
patient 
years) 

Hazard Ratio 
(95% CI) 

Primary composite endpoint 
Cardiovascular death, myocardial 
infarction, stroke, coronary 
revascularization, hospitalization for 
unstable angina (5-point MACE) 

705
(17.2) 4.3 901

(22.0) 5.7 0.75 
(0.68, 0.83) 

Key secondary composite endpoint 
Cardiovascular death, myocardial 
infarction, stroke (3-point MACE) 

459
(11.2) 2.7 606

(14.8) 3.7 0.74 
(0.65, 0.83) 

Other secondary endpoints 

Fatal or non-fatal myocardial infarction 250
(6.1) 1.5 355

(8.7) 2.1 0.69 
(0.58, 0.81) 

Emergent or urgent coronary 
revascularization 

216
(5.3) 1.3 321

(7.8) 1.9 0.65 
(0.55, 0.78) 

Cardiovascular death [1] 174
(4.3) 1.0 213

(5.2) 1.2 0.80 
(0.66, 0.98) 

Hospitalization for unstable angina [2] 108
(2.6) 0.6 157

(3.8) 0.9 0.68 
(0.53, 0.87) 
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VASCEPA Placebo VASCEPA 
vs Placebo 

N = 4089 
n (%) 

Incidence 
Rate 

(per 100 
patient 
years) 

N = 4090 
n (%) 

Incidence 
Rate 

(per 100 
patient 
years) 

Hazard Ratio 
(95% CI) 

Fatal or non-fatal stroke 98
(2.4) 0.6 134

(3.3) 0.8 0.72 
(0.55, 0.93) 

[1] Includes adjudicated cardiovascular deaths and deaths of undetermined causality.
[2] Determined to be caused by myocardial ischemia by invasive/non-invasive testing and requiring emergent hospitalization.

Figure 1. Kaplan-Meier Estimated Cumulative Incidence of Primary Composite Endpoint 
in REDUCE-IT

CI=confidence interval 

The median TG and LDL-C baseline values were similar between the VASCEPA group and 
placebo group.  The median change in TG from baseline to Year 1 was -39 mg/dL (-18%) in the 
VASCEPA group and 5 mg/dL (2%) in the placebo group. The median change in LDL-C from 
baseline to Year 1 was 2 mg/dL (3%) in the VASCEPA group and 7 mg/dL (10%) in the placebo 
group. 

14.2 Severe Hypertriglyceridemia 
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The effects of VASCEPA 4 grams per day were assessed in a randomized, placebo-
controlled, double-blind, parallel-group study of adult patients (76 on VASCEPA, 75 on 
placebo) with severe hypertriglyceridemia. Patients whose baseline TG levels were between 500 
and 2,000 mg/dL were enrolled in this study for 12 weeks. The median baseline TG and LDL-C
levels in these patients were 684 mg/dL and 86 mg/dL, respectively.  Median baseline HDL-C
level was 27 mg/dL. The randomized population in this study was mostly Caucasian (88%) and 
male (76%). The mean age was 53 years and the mean body mass index was 31 kg/m2. Twenty-
five percent of patients were on concomitant statin therapy, 28% were diabetics, and 39% of the 
patients had TG levels >750 mg/dL. 

The changes in the major lipoprotein lipid parameters for the groups receiving 
VASCEPA or placebo are shown in Table 2.  

Table 2. Median Baseline and Percent Change from Baseline in Lipid Parameters in 
Patients with Severe Hypertriglyc

Parameter 

VASCEPA 4 g/day 
N=76 

Placebo 
N=75 

Difference (95% 
Confidence 

Interval) Baseline % Change Baseline % Change 
TG (mg/dL) 680 -27 703 +10 -33* (-47, -22)
LDL-C (mg/dL) 91 -5 86 -3 -2 (-13, +8)
Non-HDL-C (mg/dL) 225 -8 229 +8 -18 (-25, -11)
TC (mg/dL) 254 -7 256 +8 -16 (-22, -11)
HDL-C (mg/dL) 27 -4 27 0 -4 (-9, +2)
VLDL-C (mg/dL) 123 -20 124 +14 -29** (-43, -14)
Apo B (mg/dL) 121 -4 118 +4 -9**(-14, -3)

% Change= Median Percent Change from Baseline 
Difference= Median of [VASCEPA % Change – Placebo % Change] (Hodges-Lehmann Estimate) 
p-values from Wilcoxon rank-sum test
*p-value < 0.001 (primary efficacy endpoint)
**p-value < 0.05 (key secondary efficacy endpoints determined to be statistically significant according to the pre-specified 
multiple comparison procedure) 

VASCEPA 4 grams per day reduced median TG, VLDL-C, and Apo B levels from 
baseline relative to placebo.  The reduction in TG observed with VASCEPA was not associated 
with elevations in LDL-C levels relative to placebo.

16 HOW SUPPLIED/STORAGE AND HANDLING 
VASCEPA (icosapent ethyl) capsules are supplied as: 

Strength Quantity Description NDC
0.5 gram capsules Bottles of 240 amber-colored soft-gelatin capsules 

imprinted with V500 
52937-003-40

1 gram capsules Bottles of 120 amber-colored soft-gelatin capsules
imprinted with VASCEPA 

52937-001-20

Store at 20° to 25° C (68° to 77°F); excursions permitted to 15° to 30° C (59° to 86°F) 
[see USP Controlled Room Temperature]. 

17 PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling before starting VASCEPA 

(Patient Information).
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Inform patients that VASCEPA may increase their risk for atrial fibrillation or atrial 
flutter [see Warnings and Precautions (5.1)].

Inform patients with known hypersensitivity to fish and/or shellfish about the potential 
for allergic reactions to VASCEPA and advise them to discontinue VASCEPA and seek medical 
attention if any reactions occur [see Warnings and Precautions (5.2)]. 

Inform patients that VASCEPA may increase their risk for bleeding, especially if they are 
receiving other antithrombotic agents [see Warnings and Precautions (5.3)].

Advise patients to swallow VASCEPA capsules whole. Do not break open, crush, 
dissolve, or chew VASCEPA [see Dosage and Administration (2.2)].

Instruct patients to take VASCEPA as prescribed.  If a dose is missed, patients should 
take it as soon as they remember.  However, if they miss one day of VASCEPA, they should not 
double the dose when they take it. 

For more information about VASCEPA, go to www.VASCEPA.com or call 1-855-VASCEPA 
(1-855-827-2372).  

VASCEPA® (icosapent ethyl) 

Distributed by: 
Amarin Pharma, Inc. 
Bridgewater, NJ, USA 

Manufactured for: 
Amarin Pharmaceuticals Ireland Limited 
Dublin, Ireland 

VASCEPA is a registered trademark of the Amarin group of companies 

©2019 Amarin Pharma, Inc. Bridgewater NJ 08807. All rights reserved 
P00120L 12/2019 
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PATIENT INFORMATION 
VASCEPA® (vas-EE-puh) (icosapent ethyl) 

capsules 
What is VASCEPA? 
VASCEPA is a prescription medicine used:

along with certain medicines (statins) to reduce the risk of heart attack, stroke, and certain
types of heart issues requiring hospitalization in adults with heart (cardiovascular) disease, or
diabetes and 2 or more additional risk factors for heart disease.
along with a low-fat and low-cholesterol diet to lower high levels of triglycerides (fats) in adults.

It is not known if VASCEPA changes your risk of having inflammation of your pancreas (pancreatitis). 
It is not known if VASCEPA is safe and effective in children. 
Do not take VASCEPA if you are allergic to icosapent ethyl or any of the ingredients in VASCEPA. 
See the end of this leaflet for a complete list of ingredients in VASCEPA. 
Before taking VASCEPA, tell your doctor about all of your medical conditions, including if you: 
• have diabetes.
• have a low thyroid problem (hypothyroidism).
• have a liver problem.
• have a pancreas problem.
• are allergic to fish or shellfish. It is not known if people who are allergic to fish or shellfish are also

allergic to VASCEPA.
• are pregnant, or planning to become pregnant. It is not known if VASCEPA will harm your unborn

baby.
are breastfeeding or plan to breastfeed. VASCEPA can pass into your breast milk, and may harm
your baby.  Talk to your doctor about the best way to feed your baby if you take VASCEPA.

Tell your doctor about all the medicines you take, including prescription and over-the-counter 
medicines, vitamins, and dietary or herbal supplements. 
VASCEPA can interact with certain other medicines that you are taking. 
Especially tell your doctor if you take medicines that affect your blood clotting (anticoagulants or blood 
thinners). 
How should I take VASCEPA? 

Take VASCEPA exactly as your doctor tells you to take it.
Do not change your dose or stop taking VASCEPA without talking to your doctor.
Do not take more capsules than what is prescribed by your doctor.

If you are prescribed the 0.5 gram capsules, you should not take more than 8 capsules each
day with food.
If you are prescribed the 1 gram capsules, you should not take more than 4 capsules each day
with food.

Take VASCEPA capsules whole.  Do not break, crush, dissolve, or chew VASCEPA capsules
before swallowing.
If you miss a dose of VASCEPA, take it as soon as you remember. However, if you miss one day
of VASCEPA, do not double your dose when you take it.
Your doctor may start you on a diet that is low in saturated fat, cholesterol, carbohydrates, and low
in added sugars before giving you VASCEPA.  Stay on this diet while taking VASCEPA.
Your doctor may do blood tests to check your triglyceride and other lipid levels while you take
VASCEPA.

What are the possible side effects of VASCEPA?
VASCEPA may cause serious side effects, including: 

Heart rhythm problems (atrial fibrillation and atrial flutter). Heart rhythm problems which
can be serious and cause hospitalization have happened in people who take VASCEPA,
especially in people who have heart (cardiovascular) disease or diabetes with a risk factor for
heart (cardiovascular) disease, or who have had heart rhythm problems in the past. Tell your
doctor if you get any symptoms of heart rhythm problems such as feeling as if your heart is
beating fast and irregular, lightheadedness, dizziness, shortness of breath, chest discomfort, or
you faint.
Possible allergic reactions if you are allergic to fish or shellfish. Stop taking VASCEPA
and tell your doctor right away or get emergency medical help if you have any signs or
symptoms of an allergic reaction.
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Bleeding. Serious bleeding can happen in people who take VASCEPA. Your risk of bleeding
may increase if you are also taking a blood thinner medicine.

If you have liver problems and are taking VASCEPA, your doctor should do blood tests during 
treatment. 
The most common side effects of VASCEPA include: 

Muscle and joint pain.
Swelling of the hands, legs, or feet.
Constipation
Gout
Heart rhythm problems (atrial fibrillation).

These are not all the possible side effects of VASCEPA. Call your doctor for medical advice about side 
effects. You may report side effects to FDA at 1-800-FDA-1088. 
How should I store VASCEPA?

Store VASCEPA at room temperature between 68° to 77° F (20° to 25° C).
Safely throw away medicine that is out of date or no longer needed.

Keep VASCEPA and all medicine out of the reach of children.
General information about the safe and effective use of VASCEPA.
Medicines are sometimes prescribed for purposes other than those listed in a Patient Information 
leaflet. Do not use VASCEPA for a condition for which it was not prescribed. Do not give VASCEPA to 
other people, even if they have the same symptoms that you have. It may harm them. You can ask 
your pharmacist or healthcare provider for information about VASCEPA that is written for health 
professionals. 
What are the ingredients in VASCEPA?
Active ingredient: icosapent ethyl 
Inactive ingredients: tocopherol, gelatin, glycerin, maltitol, sorbitol, and purified water 
VASCEPA is a registered trademark of the Amarin group of companies. 
©2019 Amarin Pharma, Inc. Bridgewater NJ, 08807. All rights reserved 
PP00120L
Distributed by: Amarin Pharma, Inc. Bridgewater, NJ, USA 
Manufactured for: Amarin Pharmaceuticals Ireland Limited Dublin, Ireland +1-855-VASCEPA (+1-855-827-2372) www.vascepa.com 
For more information, go to www.vascepa.com or call 1-855-VASCEPA (1-855-827-2372). 

This Patient Information has been approved by the U.S. Food and Drug Administration Revised: 12/2019
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HIGHLIGHTS OF PRESCRIBING INFORMATION

VASCEPA™ (icosapent ethyl) Capsules, for oral use 
Initial U.S. Approval: 2012 

These highlights do not include all of the information needed to use 
VASCEPA™ safely and effectively. See full prescribing information for 
VASCEPA. 
--------------------------INDICATIONS AND USAGE------------------------------
VASCEPA is an ethyl ester of eicosapentaenoic acid (EPA) indicated as an 
adjunct to diet to reduce triglyceride (TG) levels in adult patients with severe 
(  500 mg/dL) hypertriglyceridemia. (1)  

Limitations of Use: 
•The effect of VASCEPA on the risk for pancreatitis in patients with severe 
hypertriglyceridemia has not been determined. (1) 

•The effect of VASCEPA on cardiovascular mortality and morbidity in 
patients with severe hypertriglyceridemia has not been determined. (1) 

-----------------------DOSAGE AND ADMINISTRATION------------------------ 
The daily dose of VASCEPA is 4 grams per day taken as 2 capsules twice 
daily with food. (2) 
Patients should be advised to swallow VASCEPA capsules whole. Do not 
break open, crush, dissolve, or chew VASCEPA. (2)  

---------------------DOSAGE FORMS AND STRENGTHS---------------------- 
Capsules: 1 gram (3) 
---------------------------------CONTRAINDICATIONS----------------------------- 
VASCEPA is contraindicated in patients with known hypersensitivity (e.g., 
anaphylactic reaction) to VASCEPA or any of its components. (4) 

------------------------WARNINGS and PRECAUTIONS------------------------- 
In patients with hepatic impairment, monitor ALT and AST levels 
periodically during therapy. (5.1) 

Use with caution in patients with known hypersensitivity to fish and/or 
shellfish. (5.2) 

-------------------------------ADVERSE REACTIONS------------------------------
The most common reported adverse reaction (incidence >2% and greater than 
placebo) was arthralgia. (6) 

To report SUSPECTED ADVERSE REACTIONS, contact Amarin 
Pharma Inc. at 1-855-VASCEPA (1-855-827-2372) or contact the FDA at 
1-800-FDA-1088 or www.fda.gov/medwatch. 

------------------------------DRUG INTERACTIONS-------------------------------- 
Omega-3 acids may prolong bleeding time.  Patients receiving treatment with 
VASCEPA and other drugs affecting coagulation (e.g., anti-platelet agents) 
should be monitored periodically. (7) 

-------------------------USE IN SPECIFIC POPULATIONS---------------------- 
Pregnancy: Use during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. (8.1) 

Pediatric Use: The safety and effectiveness in pediatric patients have not been 
established. (8.4) 

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling.  

Revised: 07/2012

____________________________________________________________________________________________________________________ 
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FULL PRESCRIBING INFORMATION:  

CONTENTS*  
1 INDICATIONS AND USAGE
2 DOSAGE AND ADMINISTRATION 
3 DOSAGE FORMS AND STRENGTHS 
4 CONTRAINDICATIONS 
5 WARNINGS AND PRECAUTIONS 

5.1 Monitoring: Laboratory Tests 
5.2 Fish Allergy 

6 ADVERSE REACTIONS 
6.1 Clinical Trials Experience 

7 DRUG INTERACTIONS 
7.1 Anticoagulants 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
8.3 Nursing Mothers 
8.4 Pediatric Use 
8.5 Geriatric Use 

9 DRUG ABUSE AND DEPENDENCE  
11 DESCRIPTION 
12 CLINICAL PHARMACOLOGY 

12.3 Mechanism of Action 
12.4 Pharmacokinetics 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of 
Fertility 

14 CLINICAL STUDIES 
14.1 Severe Hypertriglyceridemia 

16 HOW SUPPLIED/STORAGE AND HANDLING 
17 PATIENT COUNSELING INFORMATION 

17.1 Information for Patients 

*Sections or subsections omitted from the full prescribing information are not 
listed.
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 
VASCEPA™ (icosapent ethyl) is indicated as an adjunct to diet to reduce triglyceride 

(TG) levels in adult patients with severe ( 500 mg/dL) hypertriglyceridemia. 
Usage Considerations:  Patients should be placed on an appropriate lipid-lowering diet and 
exercise regimen before receiving VASCEPA and should continue this diet and exercise regimen 
with VASCEPA. 

Attempts should be made to control any medical problems such as diabetes mellitus, 
hypothyroidism, and alcohol intake that may contribute to lipid abnormalities. Medications 
known to exacerbate hypertriglyceridemia (such as beta blockers, thiazides, estrogens) should be 
discontinued or changed, if possible, prior to consideration of TG-lowering drug therapy. 

Limitations of Use: 
The effect of VASCEPA on the risk for pancreatitis in patients with severe 

hypertriglyceridemia has not been determined. 
The effect of VASCEPA on cardiovascular mortality and morbidity in patients with 

severe hypertriglyceridemia has not been determined. 

2 DOSAGE AND ADMINISTRATION 
Assess lipid levels before initiating therapy. Identify other causes (e.g., diabetes mellitus, 

hypothyroidism, or medications) of high triglyceride levels and manage as appropriate. [see 
Indications and Usage (1)]. 

Patients should engage in appropriate nutritional intake and physical activity before 
receiving VASCEPA, which should continue during treatment with VASCEPA.  

The daily dose of VASCEPA is 4 grams per day taken as 2 capsules twice daily with 
food. 

Patients should be advised to swallow VASCEPA capsules whole. Do not break open, 
crush, dissolve, or chew VASCEPA. 

3 DOSAGE FORMS AND STRENGTHS 
VASCEPA capsules are supplied as 1-gram amber-colored soft-gelatin capsules 

imprinted with VASCEPA.

4 CONTRAINDICATIONS 
VASCEPA is contraindicated in patients with known hypersensitivity (e.g., anaphylactic 

reaction) to VASCEPA or any of its components. 

5 WARNINGS AND PRECAUTIONS 
5.1 Monitoring: Laboratory Tests 

In patients with hepatic impairment, alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) levels should be monitored periodically during therapy with VASCEPA. 

5.2  Fish Allergy
VASCEPA contains ethyl esters of the omega-3 fatty acid, eicosapentaenoic acid (EPA), 

obtained from the oil of fish. It is not known whether patients with allergies to fish and/or 
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shellfish are at increased risk of an allergic reaction to VASCEPA. VASCEPA should be used 
with caution in patients with known hypersensitivity to fish and/or shellfish. 

6 ADVERSE REACTIONS 
6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in practice.  

Adverse reactions reported in at least 2% and at a greater rate than placebo for patients 
treated with VASCEPA based on pooled data across two clinical studies are listed in Table 1. 

Table 1. Adverse Reactions Occurring at Incidence >2% and Greater than Placebo in 
Double-Blind, Placebo-Controlled Trials* 

Placebo 
(N=309) 

VASCEPA 
(N=622) 

Adverse Reaction n % n % 
Arthralgia             3 1.0 14 2.3 

*Studies included patients with triglycerides values of 200 to 2000 mg/dL.

An additional adverse reaction from clinical studies was oropharyngeal pain. 

7 DRUG INTERACTIONS 
7.1 Anticoagulants 

Some published studies with omega-3 fatty acids have demonstrated prolongation of 
bleeding time. The prolongation of bleeding time reported in those studies has not exceeded 
normal limits and did not produce clinically significant bleeding episodes. Patients receiving 
treatment with VASCEPA and other drugs affecting coagulation (e.g., anti-platelet agents) 
should be monitored periodically.

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 

Pregnancy Category C: There are no adequate and well-controlled studies in pregnant 
women. It is unknown whether VASCEPA can cause fetal harm when administered to a pregnant 
woman or can affect reproductive capacity. VASCEPA should be used during pregnancy only if 
the potential benefit to the patient justifies the potential risk to the fetus. 

In pregnant rats given oral gavage doses of 0.3, 1 and 2 g/kg/day icosapent ethyl from 
gestation through organogenesis all drug treated groups had visceral or skeletal abnormalities 
including: 13th reduced ribs, additional liver lobes, testes medially displaced and/or not 
descended at human systemic exposures following a maximum oral dose of 4 g/day based on 
body surface comparisons.  Variations including incomplete or abnormal ossification of various 
skeletal bones were observed in the 2 g/kg/day group at 5 times human systemic exposure 
following an oral dose of 4 g/day based on body surface area comparison. 

In a multigenerational developmental study in pregnant rats given oral gavage doses of 
0.3, 1, 3 g/kg/day ethyl-EPA from gestation day 7-17, an increased incidence of absent optic 
nerves and unilateral testes atrophy were observed at 0.3 g/kg/day at human systemic exposure 
following an oral dose of 4 g/day based on body surface area comparisons across species.  
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Additional variations consisting of early incisor eruption and increased percent cervical ribs were 
observed at the same exposures.  Pups from high dose treated dams exhibited decreased 
copulation rates, delayed estrus, decreased implantations and decreased surviving fetuses (F2) 
suggesting multigenerational effects of ethyl-EPA at 7 times human systemic exposure following 
4 g/day dose based on body surface area comparisons across species. 

In pregnant rabbits given oral gavage doses of 0.1, 0.3, and 1 g/kg/day from gestation 
through organogenesis there were increased dead fetuses at 1 g/kg/day secondary to maternal 
toxicity (significantly decreased food consumption and body weight loss). 

In pregnant rats given ethyl-EPA from gestation day 17 through lactation day 20 at 0.3, 1, 
3 g/kg/day complete litter loss was observed in 2/23 litters at the low dose and 1/23 mid-dose 
dams by post-natal day 4 at human exposures based on a maximum dose of 4 g/day comparing 
body surface areas across species.   

8.3 Nursing Mothers 
Studies with omega-3-acid ethyl esters have demonstrated excretion in human milk.  The 

effect of this excretion is unknown; caution should be exercised when VASCEPA is 
administered to a nursing mother.  In lactating rats, given oral gavage 14C-ethyl EPA, drug levels 
were 6 to 14 times higher in milk than in plasma. 

8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 
Of the total number of subjects in clinical studies of VASCEPA, 33% were 65 years of 

age and over. No overall differences in safety or effectiveness were observed between these 
subjects and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater sensitivity of some 
older individuals cannot be ruled out.

9 DRUG ABUSE AND DEPENDENCE 
VASCEPA does not have any known drug abuse or withdrawal effects. 

11 DESCRIPTION 
VASCEPA, a lipid-regulating agent, is supplied as a 1-gram amber-colored, liquid-filled 

soft gelatin capsule for oral administration. 
Each VASCEPA capsule contains 1 gram of icosapent ethyl. Icosapent ethyl is an ethyl 

ester of the omega-3 fatty acid eicosapentaenoic acid (EPA). The empirical formula of icosapent 
ethyl is C22H34O2 and the molecular weight is 330.51. The chemical name for icosapent ethyl is 
ethyl all-cis-5,8,11,14,17-icosapentaenoate with the following chemical structure:  

Page 5 of 12
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VASCEPA 1 gram capsules also contain the following inactive ingredients: tocopherol, 
gelatin, glycerin, maltitol, sorbitol, and purified water. 

12 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action 

Studies suggest that EPA reduces hepatic very low-density lipoprotein triglycerides 
(VLDL-TG) synthesis and/or secretion and enhances TG clearance from circulating VLDL 
particles.  Potential mechanisms of action include increased -oxidation; inhibition of 
acyl-CoA:1,2-diacylglycerol acyltransferase (DGAT); decreased lipogenesis in the liver; and 
increased plasma lipoprotein lipase activity.   

12.3 Pharmacokinetics 
Absorption: After oral administration, VASCEPA is de-esterified during the absorption 

process and the active metabolite EPA is absorbed in the small intestine and enters the systemic 
circulation mainly via the thoracic duct lymphatic system. Peak plasma concentrations of EPA 
were reached approximately 5 hours following oral doses of VASCEPA.  

VASCEPA was administered with or following a meal in all clinical studies; no food 
effect studies were performed.  Take VASCEPA with or following a meal. 

Distribution: The mean volume of distribution at steady-state of EPA is approximately 
88 liters. The majority of EPA circulating in plasma is incorporated in phospholipids, 
triglycerides and cholesteryl esters, and <1% is present as the unesterified fatty acid. Greater than 
99% of unesterified EPA is bound to plasma proteins. 

Metabolism and Excretion: EPA is mainly metabolized by the liver via beta-oxidation 
similar to dietary fatty acids. Beta oxidation splits the long carbon chain of EPA into acetyl 
Coenzyme A, which is converted into energy via the Krebs cycle. Cytochrome P450-mediated 
metabolism is a minor pathway of elimination of EPA. The total plasma clearance of EPA at 
steady state is 684 mL/hr. The plasma elimination half-life (t1/2) of EPA is approximately 89 
hours.  VASCEPA does not undergo renal excretion. 

Drug-Drug Interactions
VASCEPA was studied at the 4 g/day dose level with the following medications which 

are typical substrates of cytochrome P450 enzymes, and no drug-drug interactions were 
observed: 

Omeprazole: In a drug-drug interaction study with 28 healthy adult subjects, VASCEPA 
4 g/day at steady-state did not significantly change the steady-state AUC  or Cmax of omeprazole 
when co-administered at 40 mg/day to steady-state. 

Rosiglitazone:  In a drug-drug interaction study with 28 healthy adult subjects, 
VASCEPA 4 g/day at steady-state did not significantly change the single dose AUC or Cmax of 
rosiglitazone at 4 mg. 

Warfarin: In a drug-drug interaction study with 25 healthy adult subjects, VASCEPA  
4 g/day at steady-state did not significantly change the single dose AUC or Cmax of R- and S-
warfarin or the anti-coagulation pharmacodynamics of warfarin when co-administered as 
racemic warfarin at 25 mg.   

Atorvastatin:  In a drug-drug interaction study of 26 healthy adult subjects, VASCEPA 4 
g/day at steady-state did not significantly change the steady-state AUC  or Cmax of atorvastatin, 
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2-hydroxyatorvastatin, or 4-hydroxyatorvastatin when co-administered with atorvastatin
80 mg/day to steady-state.

Specific Populations
Gender: When administered VASCEPA in clinical trials, plasma total EPA 

concentrations did not differ significantly between men and women. 
Pediatric: The pharmacokinetics of VASCEPA has not been studied in pediatric patients. 
Hepatic or Renal Impairment: VASCEPA has not been studied in patients with renal or 

hepatic impairment. 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a 2-year rat carcinogenicity study with oral gavage doses of 0.09, 0.27, and 0.91 
g/kg/day icosapent ethyl, respectively, males did not exhibit drug-related neoplasms.  
Hemangiomas and hemangiosarcomas of the mesenteric lymph node, the site of drug absorption, 
were observed in females at clinically relevant exposures based on body surface area 
comparisons across species relative to the maximum clinical dose of 4 g/day.  Overall incidence 
of hemangiomas and hemangiosarcomas in all vascular tissues did not increase with treatment. 

In a 6-month carcinogenicity study in Tg.rasH2 transgenic mice with oral gavage doses 
of 0.5, 1, 2, and 4.6 g/kg/day icosapent ethyl, drug-related incidences of benign squamous cell 
papilloma in the skin and subcutis of the tail was observed in high dose male mice.  The 
papillomas were considered to develop secondary to chronic irritation of the proximal tail 
associated with fecal excretion of oil and therefore not clinically relevant.  Drug-related 
neoplasms were not observed in female mice. 

Icosapent ethyl was not mutagenic with or without metabolic activation in the bacterial 
mutagenesis (Ames) assay or in the in vivo mouse micronucleus assay.  A chromosomal 
aberration assay in Chinese Hamster Ovary (CHO) cells was positive for clastogenicity with and 
without metabolic activation. 

In an oral gavage rat fertility study, ethyl-EPA, administered at doses of 0.3, 1, and 
3 g/kg/day to male rats for 9 weeks before mating and to female rats for 14 days before mating 
through day 7 of gestation, increased anogenital distance in female pups and increased cervical 
ribs were observed at 3 g/kg/day (7 times human systemic exposure with 4 g/day clinical dose 
based on a body surface area comparison). 

14 CLINICAL STUDIES 
14.1 Severe Hypertriglyceridemia 

The effects of VASCEPA 4 grams per day were assessed in a randomized, placebo-
controlled, double-blind, parallel-group study of adult patients (76 on VASCEPA, 75 on 
placebo) with severe hypertriglyceridemia. Patients whose baseline TG levels were between 500 
and 2,000 mg/dL were enrolled in this study for 12 weeks. The median baseline TG and LDL-C 
levels in these patients were 684 mg/dL and 86 mg/dL, respectively.  Median baseline HDL-C 
level was 27 mg/dL. The randomized population in this study was mostly Caucasian (88%) and 
male (76%). The mean age was 53 years and the mean body mass index was 31 kg/m2.  Twenty-
five percent of patients were on concomitant statin therapy, 28% were diabetics, and 39% of the 
patients had TG levels >750 mg/dL. 
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The changes in the major lipoprotein lipid parameters for the groups receiving 
VASCEPA or placebo are shown in Table 2.   

Table 2. Median Baseline and Percent Change from Baseline in Lipid Parameters in 
Patients with Severe Hypertriglyceridemia ( 500 mg/dL)  

Vascepa 4 g/day 
N=76 

Placebo 
N=75 

Parameter Baseline % Change Baseline % Change 

Difference (95% 
Confidence 

Interval) 
TG (mg/dL) 680 -27 703 +10 -33* (-47, -22)
LDL-C (mg/dL) 91 -5 86 -3 -2 (-13, +8)
Non-HDL-C (mg/dL) 225 -8 229 +8 -18 (-25, -11)
TC (mg/dL) 254 -7 256 +8 -16 (-22, -11)
HDL-C (mg/dL) 27 -4 27 0 -4 (-9, +2)
VLDL-C (mg/dL) 123 -20 124 +14 -29** (-43, -14)
Apo B (mg/dL) 121 -4 118 +4 -9**(-14, -3)
% Change= Median Percent Change from Baseline 
Difference= Median of [VASCEPA % Change – Placebo % Change] (Hodges-Lehmann Estimate) 
p-values from Wilcoxon rank-sum test
*p-value < 0.001 (primary efficacy endpoint)
**p-value < 0.05 (key secondary efficacy endpoints determined to be statistically significant according to the pre-specified 
multiple comparison procedure) 

VASCEPA 4 grams per day reduced median TG, VLDL-C, and Apo B levels from 
baseline relative to placebo.  The reduction in TG observed with VASCEPA was not associated 
with elevations in LDL-C levels relative to placebo. 

The effect of VASCEPA on the risk of pancreatitis in patients with severe 
hypertriglyceridemia has not been determined. 

The effect of VASCEPA on cardiovascular mortality and morbidity in patients with 
severe hypertriglyceridemia levels has not been determined. 

16 HOW SUPPLIED/STORAGE AND HANDLING 
VASCEPA (icosapent ethyl) capsules are supplied as 1-gram amber-colored soft-gelatin 

capsules imprinted with VASCEPA.  
Bottles of 120: NDC 52937-001-20.  
Store at 20° to 25° C (68° to 77°F); excursions permitted to 15° to 30° C (59° to 86°F) 

[see USP Controlled Room Temperature]. Keep out of reach of children.  

17 PATIENT COUNSELING INFORMATION 
17.1 Information for Patients 

VASCEPA should be used with caution in patients with known sensitivity or 
allergy to fish and/or shellfish [see Warnings and Precautions (5.2)]. 

Patients should be advised that use of lipid-regulating agents does not reduce the 
importance of appropriate nutritional intake and physical activity [see Dosage and 
Administration (2)]. 

Patients should be advised not to alter VASCEPA capsules in any way and to 
ingest intact capsules only [see Dosage and Administration (2)]. 

Reference ID: 3165067

Case 1:20-cv-01630-RGA-JLH   Document 17-6   Filed 01/25/21   Page 9 of 13 PageID #: 520

JA99



Page 9 of 12

Instruct patients to take VASCEPA as prescribed.  If a dose is missed, patients 
should take it as soon as they remember.  However if they miss one day of VASCEPA, 
they should not double the dose when they take it. 

Distributed by: 
Amarin Pharma Inc. 
Bedminster, NJ, USA 

Manufactured by: 
Banner Pharmacaps 
Tilburg, The Netherlands 

Manufactured for: 
Amarin Pharmaceuticals Ireland Limited 
Dublin, Ireland 
+1-855-VASCEPA (+1-855-827-2372)

www.VASCEPA.com

VASCEPA is a trademark of Amarin Pharmaceuticals Ireland Limited 
©2012 Amarin Pharmaceuticals Ireland Limited 
P00120A 7/12 
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PATIENT INFORMATION 
VASCEPA™ (pronounced vas-EE-puh) 

(icosapent ethyl)  
Capsules 

Read this Patient Information before you start taking VASCEPA and each time you get a refill. 
There may be new information. This information does not take the place of talking with your 
doctor about your medical condition or your treatment. 

What is VASCEPA? 
VASCEPA is a prescription medicine used along with a low-fat and low-cholesterol diet to lower 
high levels of triglycerides (fats) in adults. 

It is not known if VASCEPA changes your risk of having inflammation of your pancreas 
(pancreatitis). 

It is not known if VASCEPA prevents you from having a heart attack or stroke. 

It is not known if VASCEPA is safe and effective in children. 

Who should not take VASCEPA?
Do not take VASCEPA if you are allergic to icosapent ethyl or any of the ingredients in 
VASCEPA. See the end of this leaflet for a complete list of ingredients in VASCEPA. 

What should I tell my doctor before taking VASCEPA?  
Before you take VASCEPA, tell your doctor if you: 

have diabetes.
have a low thyroid problem (hypothyroidism).
have a liver problem.
have a pancreas problem.
are allergic to fish or shellfish. It is not known if people who are allergic to fish or shellfish
are also allergic to VASCEPA.
are pregnant, or planning to become pregnant. It is not known if VASCEPA will harm your
unborn baby.
are breastfeeding or plan to breastfeed.  VASCEPA can pass into your milk, and may harm
your baby.  Talk to your doctor about the best way to feed your baby if you take VASCEPA.

Tell your doctor about all the medicines you take, including prescription and non-prescription 
medicines, vitamins, and dietary or herbal supplements.  

VASCEPA can interact with certain other medicines that you are taking.  

Especially tell your doctor if you take medicines that affect your blood clotting (anticoagulants 
or blood thinners). 

Know the medicines you take.  Keep a list of them to show your doctor and pharmacist when 
you get a new medicine. 

How should I take VASCEPA? 
Take VASCEPA exactly as your doctor tells you to take it.
Do not change your dose or stop taking VASCEPA without talking to your doctor.
You should not take more than 4 capsules of VASCEPA each day.  Do not take more
capsules than what is prescribed by your doctor.
Take VASCEPA capsules whole.  Do not break, crush, dissolve, or chew VASCEPA
capsules before swallowing.
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If you miss a dose of VASCEPA, take it as soon as you remember. However, if you miss one
day of VASCEPA, do not double your dose when you take it.
Your doctor may start you on a diet that is low in saturated fat, cholesterol, carbohydrates,
and low in added sugars before giving you VASCEPA.  Stay on this diet while taking
VASCEPA.
Your doctor may do blood tests to check your triglyceride and other lipid levels while you
take VASCEPA.

What are the possible side effects of VASCEPA? 

If you have liver problems and are taking VASCEPA, your doctor should do blood tests during 
treatment. 

The most common side effect of VASCEPA is joint pain.  As with all drugs, you may 
experience a serious side effect when taking VASCEPA.  Talk to your doctor if you have a 
side effect that bothers you or does not go away. 

This is not the only side effect of VASCEPA. For more information, ask your doctor or 
pharmacist.   

Call your doctor for medical advice about side effects. You may report side effects to FDA at 1-
800-FDA-1088.

How should I store VASCEPA?
Store VASCEPA at room temperature between 68° to 77° F (20° to 25° C).
Safely throw away medicine that is out of date or no longer needed.

Keep VASCEPA and all medicine out of the reach of children.

General information about the safe and effective use of VASCEPA. 
Medicines are sometimes prescribed for purposes other than those listed in Patient Information 
Leaflets. Do not use VASCEPA for a condition for which it was not prescribed. Do not give 
VASCEPA to other people, even if they have the same symptoms you have. It may harm them. 

This Patient Information summarizes the most important information about VASCEPA. If you 
would like more information, talk with your doctor or pharmacist. You can ask your doctor or 
pharmacist for information about VASCEPA that is written for health professionals.  

For more information, go to www.vascepa.com or call 1-855-VASCEPA (1-855-827-2372). 

What are the ingredients in VASCEPA? 
Active Ingredient: icosapent ethyl 
Inactive Ingredients: tocopherol, gelatin, glycerin, maltitol, sorbitol, and purified water 

This patient information has been approved by the U.S. Food and Drug Administration. 
VASCEPA is a trademark of Amarin Pharmaceuticals Ireland Ltd.  
©2012 Amarin Pharmaceuticals Ireland Ltd. 
PP00120A  07/2012 

Distributed by: 
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Bedminster, NJ, USA 

Manufactured by: 
Banner Pharmacaps 
Tilburg, The Netherlands 

Manufactured for: 
Amarin Pharmaceuticals Ireland Limited 
Dublin, Ireland 
+1-855-VASCEPA (+1-855-827-2372)
www.vascepa.com
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____________________________________________________________________________________________________________________ 

HIGHLIGHTS OF PRESCRIBING INFORMATION 

VASCEPA® (icosapent ethyl) Capsules, for oral use 
Initial U.S. Approval: 2012 

These highlights do not include all the information needed to use 
VASCEPA® safely and effectively. See full prescribing information for 
VASCEPA.
--------------------------INDICATIONS AND USAGE------------------------------
VASCEPA is an ethyl ester of eicosapentaenoic acid (EPA) indicated as an 
adjunct to diet to reduce triglyceride (TG) levels in adult patients with severe 

Limitations of Use: 
•The effect of VASCEPA on the risk for pancreatitis in patients with severe
hypertriglyceridemia has not been determined. (1)

•The effect of VASCEPA on cardiovascular mortality and morbidity in 
patients with severe hypertriglyceridemia has not been determined. (1)

-----------------------DOSAGE AND ADMINISTRATION------------------------
The daily dose of VASCEPA is 4 grams per day taken as four 0.5-gram  
capsules or two 1-gram capsules twice daily with food. (2) 
Patients should be advised to swallow VASCEPA capsules whole. Do not 
break open, crush, dissolve, or chew VASCEPA. (2) 

---------------------DOSAGE FORMS AND STRENGTHS----------------------
Capsules: 0.5-gram and 1-gram (3) 
---------------------------------CONTRAINDICATIONS-----------------------------
VASCEPA is contraindicated in patients with known hypersensitivity (e.g., 
anaphylactic reaction) to VASCEPA or any of its components. (4) 

------------------------WARNINGS and PRECAUTIONS-------------------------
In patients with hepatic impairment, monitor ALT and AST levels 
periodically during therapy. (5.1) 

Use with caution in patients with known hypersensitivity to fish and/or 
shellfish. (5.2) 

-------------------------------ADVERSE REACTIONS------------------------------
The most common reported adverse reaction (incidence >2% and greater than 
placebo) was arthralgia. (6) 

To report SUSPECTED ADVERSE REACTIONS, contact Amarin 
Pharma Inc. at 1-855-VASCEPA (1-855-827-2372) or contact the FDA at 
1-800-FDA-1088 or www.fda.gov/medwatch.

------------------------------DRUG INTERACTIONS--------------------------------
Omega-3 acids may prolong bleeding time. Patients receiving treatment with 
VASCEPA and other drugs affecting coagulation (e.g., anti-platelet agents)
should be monitored periodically. (7) 

-------------------------USE IN SPECIFIC POPULATIONS----------------------
Pregnancy: Use during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. (8.1) 

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling.

Revised: 2/2017 

FULL PRESCRIBING INFORMATION: 

CONTENTS* 
1 INDICATIONS AND USAGE 
2 DOSAGE AND ADMINISTRATION 
3 DOSAGE FORMS AND STRENGTHS 
4 CONTRAINDICATIONS 
5 WARNINGS AND PRECAUTIONS 

5.1 Monitoring: Laboratory Tests 
5.2 Fish Allergy 

6 ADVERSE REACTIONS 
6.1 Clinical Trials Experience 

7 DRUG INTERACTIONS 
7.1 Anticoagulants 

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 
8.3 Nursing Mothers 
8.4 Pediatric Use 
8.5 Geriatric Use 

9 DRUG ABUSE AND DEPENDENCE 
11 DESCRIPTION 
12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 
12.3 Pharmacokinetics 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of 
Fertility 

14 CLINICAL STUDIES 
14.1 Severe Hypertriglyceridemia 

16 HOW SUPPLIED/STORAGE AND HANDLING 
17 PATIENT COUNSELING INFORMATION 

17.1 Information for Patients 

*Sections or subsections omitted from the full prescribing information are not
listed.
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 
VASCEPA® (icosapent ethyl) is indicated as an adjunct to diet to reduce triglyceride 

(TG) levels in adult p
Usage Considerations: Patients should be placed on an appropriate lipid-lowering diet and 
exercise regimen before receiving VASCEPA and should continue this diet and exercise regimen 
with VASCEPA.

Attempts should be made to control any medical problems such as diabetes mellitus, 
hypothyroidism, and alcohol intake that may contribute to lipid abnormalities. Medications 
known to exacerbate hypertriglyceridemia (such as beta blockers, thiazides, estrogens) should be 
discontinued or changed, if possible, prior to consideration of TG-lowering drug therapy. 

Limitations of Use: 
The effect of VASCEPA on the risk for pancreatitis in patients with severe 

hypertriglyceridemia has not been determined. 
The effect of VASCEPA on cardiovascular mortality and morbidity in patients with 

severe hypertriglyceridemia has not been determined. 

2 DOSAGE AND ADMINISTRATION 
Assess lipid levels before initiating therapy. Identify other causes (e.g., diabetes mellitus, 

hypothyroidism, or medications) of high triglyceride levels and manage as appropriate. [see
Indications and Usage (1)].

Patients should engage in appropriate nutritional intake and physical activity before 
receiving VASCEPA, which should continue during treatment with VASCEPA.

The daily dose of VASCEPA is 4 grams per day taken as either:

four 0.5-gram capsules twice daily with food; or as
two 1-gram capsules twice daily with food

Patients should be advised to swallow VASCEPA capsules whole. Do not break open,
crush, dissolve, or chew VASCEPA. 

3 DOSAGE FORMS AND STRENGTHS 
VASCEPA capsules are supplied in the following dosage form strengths: 

0.5-gram amber-colored, oval, soft-gelatin capsules imprinted with V500.
1-gram amber-colored, oblong, soft-gelatin capsules imprinted with VASCEPA.

4 CONTRAINDICATIONS 
VASCEPA is contraindicated in patients with known hypersensitivity (e.g., anaphylactic 

reaction) to VASCEPA or any of its components. 

5 WARNINGS AND PRECAUTIONS 
5.1 Monitoring: Laboratory Tests 

In patients with hepatic impairment, alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) levels should be monitored periodically during therapy with VASCEPA.
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5.2 Fish Allergy 
VASCEPA contains ethyl esters of the omega-3 fatty acid, eicosapentaenoic acid (EPA),

obtained from the oil of fish. It is not known whether patients with allergies to fish and/or 
shellfish are at increased risk of an allergic reaction to VASCEPA. VASCEPA should be used 
with caution in patients with known hypersensitivity to fish and/or shellfish. 

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the clinical 
trials of another drug and may not reflect the rates observed in practice. 

Adverse reactions reported in at least 2% and at a greater rate than placebo for patients 
treated with VASCEPA based on pooled data across two clinical studies are listed in Table 1.

Table 1. Adverse Reactions Occurring at Incidence >2% and Greater than Placebo in 
Double-Blind, Placebo-Controlled Trials* 

Adverse Reaction 

Placebo 
(N=309)

VASCEPA 
(N=622)

n % n %
Arthralgia 3 1.0 14 2.3

*Studies included patients with triglycerides values of 200 to 2000 mg/dL.

An additional adverse reaction from clinical studies was oropharyngeal pain. 

7 DRUG INTERACTIONS
7.1 Anticoagulants 

Some published studies with omega-3 fatty acids have demonstrated prolongation of 
bleeding time. The prolongation of bleeding time reported in those studies has not exceeded 
normal limits and did not produce clinically significant bleeding episodes. Patients receiving 
treatment with VASCEPA and other drugs affecting coagulation (e.g., anti-platelet agents)
should be monitored periodically.

8 USE IN SPECIFIC POPULATIONS 
8.1 Pregnancy 

Pregnancy Category C: There are no adequate and well-controlled studies in pregnant 
women. It is unknown whether VASCEPA can cause fetal harm when administered to a pregnant 
woman or can affect reproductive capacity. VASCEPA should be used during pregnancy only if 
the potential benefit to the patient justifies the potential risk to the fetus. 

In pregnant rats given oral gavage doses of 0.3, 1 and 2 g/kg/day icosapent ethyl from 
gestation through organogenesis all drug treated groups had visceral or skeletal abnormalities 
including: 13th reduced ribs, additional liver lobes, testes medially displaced and/or not 
descended at human systemic exposures following a maximum oral dose of 4 g/day based on 
body surface comparisons.  Variations including incomplete or abnormal ossification of various 
skeletal bones were observed in the 2 g/kg/day group at 5 times human systemic exposure 
following an oral dose of 4 g/day based on body surface area comparison. 

In a multigenerational developmental study in pregnant rats given oral gavage doses of 
0.3, 1, 3 g/kg/day ethyl-EPA from gestation day 7-17, an increased incidence of absent optic 
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following an oral dose of 4 g/day based on body surface area comparisons across species. 
Additional variations consisting of early incisor eruption and increased percent cervical ribs were 
observed at the same exposures.  Pups from high dose treated dams exhibited decreased 
copulation rates, delayed estrus, decreased implantations and decreased surviving fetuses (F2) 
suggesting multigenerational effects of ethyl-EPA at 7 times human systemic exposure following 
4 g/day dose based on body surface area comparisons across species. 

In pregnant rabbits given oral gavage doses of 0.1, 0.3, and 1 g/kg/day from gestation 
through organogenesis there were increased dead fetuses at 1 g/kg/day secondary to maternal 
toxicity (significantly decreased food consumption and body weight loss). 

In pregnant rats given ethyl-EPA from gestation day 17 through lactation day 20 at 0.3, 1, 
3 g/kg/day complete litter loss was observed in 2/23 litters at the low dose and 1/23 mid-dose 
dams by post-natal day 4 at human exposures based on a maximum dose of 4 g/day comparing 
body surface areas across species. 

8.3 Nursing Mothers 
Studies with omega-3-acid ethyl esters have demonstrated excretion in human milk. The 

effect of this excretion on the infant of a nursing mother is unknown; caution should be exercised 
when VASCEPA is administered to a nursing mother. An animal study in lactating rats given 
oral gavage 14C-ethyl EPA demonstrated that drug levels were 6 to 14 times higher in milk than 
in plasma. 

8.4 Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 

8.5 Geriatric Use 
Of the total number of subjects in clinical studies of VASCEPA, 33% were 65 years of 

age and over. No overall differences in safety or effectiveness were observed between these 
subjects and younger subjects, and other reported clinical experience has not identified 
differences in responses between the elderly and younger patients, but greater sensitivity of some 
older individuals cannot be ruled out. 

9 DRUG ABUSE AND DEPENDENCE 
VASCEPA does not have any known drug abuse or withdrawal effects. 

11 DESCRIPTION 
VASCEPA, a lipid-regulating agent, is supplied as either a 0.5-gram or a 1-gram amber-

colored, liquid-filled soft gelatin capsule for oral administration. 
Each VASCEPA capsule contains either 0.5 grams of icosapent ethyl (in a 0.5 gram 

capsule) or 1 gram of icosapent ethyl (in a 1 gram capsule). Icosapent ethyl is an ethyl ester of 
the omega-3 fatty acid eicosapentaenoic acid (EPA). The empirical formula of icosapent ethyl is 
C22H34O2 and the molecular weight is 330.51. The chemical name for icosapent ethyl is ethyl all-
cis-5,8,11,14,17-icosapentaenoate with the following chemical structure:
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VASCEPA capsules also contain the following inactive ingredients: tocopherol, gelatin, 
glycerin, maltitol, sorbitol, and purified water. 

12 CLINICAL PHARMACOLOGY 
12.1 Mechanism of Action 

Studies suggest that EPA reduces hepatic very low-density lipoprotein triglycerides 
(VLDL-TG) synthesis and/or secretion and enhances TG clearance from circulating VLDL 
particles. Potential mechanisms of action include increased -oxidation; inhibition of 
acyl-CoA:1,2-diacylglycerol acyltransferase (DGAT); decreased lipogenesis in the liver; and 
increased plasma lipoprotein lipase activity. 

12.3 Pharmacokinetics 
Absorption: After oral administration, VASCEPA is de-esterified during the absorption 

process and the active metabolite EPA is absorbed in the small intestine and enters the systemic 
circulation mainly via the thoracic duct lymphatic system. Peak plasma concentrations of EPA 
were reached approximately 5 hours following oral doses of VASCEPA. 

VASCEPA was administered with or following a meal in all clinical studies; no food 
effect studies were performed.  Take VASCEPA with or following a meal. 

Distribution: The mean volume of distribution at steady-state of EPA is approximately 
88 liters. The majority of EPA circulating in plasma is incorporated in phospholipids, 
triglycerides and cholesteryl esters, and <1% is present as the unesterified fatty acid. Greater than 
99% of unesterified EPA is bound to plasma proteins. 

Metabolism and Excretion: EPA is mainly metabolized by the liver via beta-oxidation 
similar to dietary fatty acids. Beta oxidation splits the long carbon chain of EPA into acetyl 
Coenzyme A, which is converted into energy via the Krebs cycle. Cytochrome P450-mediated 
metabolism is a minor pathway of elimination of EPA. The total plasma clearance of EPA at 
steady state is 684 mL/hr. The plasma elimination half-life (t1/2) of EPA is approximately 89 
hours. VASCEPA does not undergo renal excretion. 

Drug-Drug Interactions 
VASCEPA was studied at the 4 g/day dose level with the following medications which 

are typical substrates of cytochrome P450 enzymes, and no drug-drug interactions were 
observed: 

Omeprazole: In a drug-drug interaction study with 28 healthy adult subjects, VASCEPA 
4 g/day at steady-state did not significantly change the steady-state AUC or Cmax of omeprazole 
when co-administered at 40 mg/day to steady-state. 

Rosiglitazone: In a drug-drug interaction study with 28 healthy adult subjects, 
VASCEPA 4 g/day at steady-state did not significantly change the single dose AUC or Cmax of 
rosiglitazone at 8 mg.
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Warfarin: In a drug-drug interaction study with 25 healthy adult subjects, VASCEPA 
4 g/day at steady-state did not significantly change the single dose AUC or Cmax of R- and S-
warfarin or the anti-coagulation pharmacodynamics of warfarin when co-administered as 
racemic warfarin at 25 mg. 

Atorvastatin: In a drug-drug interaction study of 26 healthy adult subjects, VASCEPA 4
g/day at steady-state did not significantly change the steady-state AUC or Cmax of atorvastatin, 
2-hydroxyatorvastatin, or 4-hydroxyatorvastatin when co-administered with atorvastatin
80 mg/day to steady-state.

Specific Populations 
Gender: When administered VASCEPA in clinical trials, plasma total EPA 

concentrations did not differ significantly between men and women. 
Pediatric: The pharmacokinetics of VASCEPA has not been studied in pediatric patients. 
Hepatic or Renal Impairment: VASCEPA has not been studied in patients with renal or 

hepatic impairment. 

13 NONCLINICAL TOXICOLOGY 
13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a 2-year rat carcinogenicity study with oral gavage doses of 0.09, 0.27, and 0.91 
g/kg/day icosapent ethyl, respectively, males did not exhibit drug-related neoplasms. 
Hemangiomas and hemangiosarcomas of the mesenteric lymph node, the site of drug absorption, 
were observed in females at clinically relevant exposures based on body surface area 
comparisons across species relative to the maximum clinical dose of 4 g/day.  Overall incidence 
of hemangiomas and hemangiosarcomas in all vascular tissues did not increase with treatment. 

In a 6-month carcinogenicity study in Tg.rasH2 transgenic mice with oral gavage doses 
of 0.5, 1, 2, and 4.6 g/kg/day icosapent ethyl, drug-related incidences of benign squamous cell 
papilloma in the skin and subcutis of the tail was observed in high dose male mice. The 
papillomas were considered to develop secondary to chronic irritation of the proximal tail 
associated with fecal excretion of oil and therefore not clinically relevant.  Drug-related 
neoplasms were not observed in female mice. 

Icosapent ethyl was not mutagenic with or without metabolic activation in the bacterial 
mutagenesis (Ames) assay or in the in vivo mouse micronucleus assay.  A chromosomal 
aberration assay in Chinese Hamster Ovary (CHO) cells was positive for clastogenicity with and 
without metabolic activation. 

In an oral gavage rat fertility study, ethyl-EPA, administered at doses of 0.3, 1, and 
3 g/kg/day to male rats for 9 weeks before mating and to female rats for 14 days before mating 
through day 7 of gestation, increased anogenital distance in female pups and increased cervical 
ribs were observed at 3 g/kg/day (7 times human systemic exposure with 4 g/day clinical dose 
based on a body surface area comparison).

14 CLINICAL STUDIES 
14.1 Severe Hypertriglyceridemia 

The effects of VASCEPA 4 grams per day were assessed in a randomized, placebo-
controlled, double-blind, parallel-group study of adult patients (76 on VASCEPA, 75 on 
placebo) with severe hypertriglyceridemia. Patients whose baseline TG levels were between 500 
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and 2,000 mg/dL were enrolled in this study for 12 weeks. The median baseline TG and LDL-C
levels in these patients were 684 mg/dL and 86 mg/dL, respectively.  Median baseline HDL-C
level was 27 mg/dL. The randomized population in this study was mostly Caucasian (88%) and 
male (76%). The mean age was 53 years and the mean body mass index was 31 kg/m2. Twenty-
five percent of patients were on concomitant statin therapy, 28% were diabetics, and 39% of the 
patients had TG levels >750 mg/dL. 

The changes in the major lipoprotein lipid parameters for the groups receiving 
VASCEPA or placebo are shown in Table 2.  

Table 2. Median Baseline and Percent Change from Baseline in Lipid Parameters in 

Parameter 

VASCEPA 4 g/day 
N=76 

Placebo 
N=75 

Difference 
Confidence 

Interval) 

(95% 

Baseline % Change Baseline % Change 
TG (mg/dL) 680 -27 703 +10 -33* (-47, -22)
LDL-C (mg/dL) 91 -5 86 -3 -2 (-13, +8)
Non-HDL-C (mg/dL) 225 -8 229 +8 -18 (-25, -11)
TC (mg/dL) 254 -7 256 +8 -16 (-22, -11)
HDL-C (mg/dL) 27 -4 27 0 -4 (-9, +2)
VLDL-C (mg/dL) 123 -20 124 +14 -29** (-43, -14)
Apo B (mg/dL) 121 -4 118 +4 -9**(-14, -3)
% Change= Median Percent Change from Baseline 
Difference= Median of [VASCEPA % Change – Placebo % Change] (Hodges-Lehmann Estimate) 
p-values from Wilcoxon rank-sum test
*p-value < 0.001 (primary efficacy endpoint)
**p-value < 0.05 (key secondary efficacy endpoints determined to be statistically significant according to the pre-specified
multiple comparison procedure) 

VASCEPA 4 grams per day reduced median TG, VLDL-C, and Apo B levels from 
baseline relative to placebo.  The reduction in TG observed with VASCEPA was not associated 
with elevations in LDL-C levels relative to placebo.

The effect of VASCEPA on the risk of pancreatitis in patients with severe 
hypertriglyceridemia has not been determined. 

The effect of VASCEPA on cardiovascular mortality and morbidity in patients with 
severe hypertriglyceridemia has not been determined. 

16 HOW SUPPLIED/STORAGE AND HANDLING 
VASCEPA (icosapent ethyl) capsules are supplied as 0.5-gram amber-colored soft-

gelatin capsules imprinted with V500 or as 1-gram amber-colored soft-gelatin capsules imprinted 
with VASCEPA.

Bottles of 240 (0.5-gram): NDC 52937-001-40. 
Bottles of 120 (1-gram): NDC 52937-001-20.  
Store at 20° to 25° C (68° to 77°F); excursions permitted to 15° to 30° C (59° to 86°F) 

[see USP Controlled Room Temperature]. Keep out of reach of children. 

17
17.1 

PATIENT COUNSELING INFORMATION 
Information for Patients 

VASCEPA should be used with caution in patients with known sens
allergy to fish and/or shellfish [see Warnings and Precautions (5.2)]. 

itivity or 
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Patients should be advised that use of lipid-regulating agents does not reduce the 
importance of appropriate nutritional intake and physical activity [see Dosage and 
Administration (2)].

Patients should be advised not to alter VASCEPA capsules in any way and to 
ingest intact capsules only [see Dosage and Administration (2)].

Instruct patients to take VASCEPA as prescribed. If a dose is missed, patients 
should take it as soon as they remember.  However if they miss one day of VASCEPA, 
they should not double the dose when they take it. 

Distributed by: 
Amarin Pharma Inc. 
Bedminster, NJ, USA 

Manufactured for: 
Amarin Pharmaceuticals Ireland Limited 
Dublin, Ireland 
+1-855-VASCEPA (+1-855-827-2372)
www.VASCEPA.com

VASCEPA is a registered trademark of the Amarin group of companies 
©2016 Amarin Pharma, Inc. Bedminster NJ 07921  All rights reserved 
P00120H 8/2016 
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PATIENT INFORMATION 
VASCEPA (vas-EE-puh) (icosapent ethyl) 

capsules 
What is VASCEPA?
VASCEPA is a prescription medicine used along with a low-fat and low-cholesterol diet to lower high levels of 
triglycerides (fats) in adults. 
It is not known if VASCEPA changes your risk of having inflammation of your pancreas (pancreatitis). 
It is not known if VASCEPA prevents you from having a heart attack or stroke. 
It is not known if VASCEPA is safe and effective in children. 
Do not take VASCEPA if you are allergic to icosapent ethyl or any of the ingredients in VASCEPA. See the 
end of this leaflet for a complete list of ingredients in VASCEPA. 
Before taking VASCEPA, tell your doctor about all of your medical conditions, including if you: 
• have diabetes.
• have a low thyroid problem (hypothyroidism).
• have a liver problem.
• have a pancreas problem.
• are allergic to fish or shellfish. It is not known if people who are allergic to fish or shellfish are also allergic

to VASCEPA.
• are pregnant, or planning to become pregnant. It is not known if VASCEPA will harm your unborn baby.

are breastfeeding or plan to breastfeed. VASCEPA can pass into your milk, and may harm your baby.
Talk to your doctor about the best way to feed your baby if you take VASCEPA.

Tell your doctor about all the medicines you take, including prescription and over-the-counter medicines, 
vitamins, and dietary or herbal supplements. VASCEPA can interact with certain other medicines that you are 
taking. 
Especially tell your doctor if you take medicines that affect your blood clotting (anticoagulants or blood 
thinners). 
How should I take VASCEPA?

Take VASCEPA exactly as your doctor tells you to take it.
Do not change your dose or stop taking VASCEPA without talking to your doctor.
Do not take more capsules than what is prescribed by your doctor.

If you are prescribed the 0.5 gram capsules, you should not take more than 8 capsules each day.
If you are prescribed the 1 gram capsules, you should not take more than 4 capsules per day.

Take VASCEPA capsules whole.  Do not break, crush, dissolve, or chew VASCEPA capsules before
swallowing.
If you miss a dose of VASCEPA, take it as soon as you remember. However, if you miss one day of
VASCEPA, do not double your dose when you take it.
Your doctor may start you on a diet that is low in saturated fat, cholesterol, carbohydrates, and low in
added sugars before giving you VASCEPA.  Stay on this diet while taking VASCEPA.
Your doctor may do blood tests to check your triglyceride and other lipid levels while you take VASCEPA.

What are the possible side effects of VASCEPA?
If you have liver problems and are taking VASCEPA, your doctor should do blood tests during treatment. 
The most common side effect of VASCEPA is joint pain.  As with all drugs, you may experience a serious side 
effect when taking VASCEPA.  Talk to your doctor if you have a side effect that bothers you or does not go 
away. 
These are not all the possible side effects of VASCEPA. Call your doctor for medical advice about side effects. 
You may report side effects to FDA at 1-800-FDA-1088. 
How should I store VASCEPA?

Store VASCEPA at room temperature between 68° to 77° F (20° to 25° C).
Safely throw away medicine that is out of date or no longer needed.

Keep VASCEPA and all medicine out of the reach of children.
General information about the safe and effective use of VASCEPA.
Medicines are sometimes prescribed for purposes other than those listed in a Patient Information leaflet. Do 
not use VASCEPA for a condition for which it was not prescribed. Do not give VASCEPA to other people, even 
if they have the same symptoms that you have. It may harm them. You can ask your pharmacist or healthcare 
provider for information about VASCEPA that is written for health professionals. 
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What are the ingredients in VASCEPA?
Active ingredient: icosapent ethyl 
Inactive ingredients: tocopherol, gelatin, glycerin, maltitol, sorbitol, and purified water 
Distributed by: Amarin Pharma Inc. Bedminster, NJ, USA 
Manufactured for: Amarin Pharmaceuticals Ireland Limited Dublin, Ireland +1-855-VASCEPA (+1-855-827-2372) www.vascepa.com 
For more information, go to www.vascepa.com or call 1-855-VASCEPA (1-855-827-2372). 

This Patient Information has been approved by the U.S. Food and Drug Administration Revised: 2/2017 
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DDX1.36

Secondary Considerations (e.g., REDUCE-IT, Commercial Success) 
Lack A Nexus To The Claims

DX 1500, 1504, 1506, 1514, 2122

Vascepa PrescriptionsAsserted Claims

TG ≥ 500 TG < 500 for CV effects 
e.g., REDUCE-IT

(separately patented)

75-86% prescriptions14-25% prescriptions
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HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not include all the information needed to use 
LOVAZA safely and effectively. See full prescribing information for 
LOVAZA.

LOVAZA (omega-3-acid ethyl esters capsules), for oral use 
Initial U.S. Approval: 2004 

-------------------------------INDICATIONS AND USAGE ------------------------------
LOVAZA is a combination of ethyl esters of omega 3 fatty acids, principally 
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA), indicated as 
an adjunct to diet to reduce triglyceride (TG) levels in adult patients with
severe ( 500 mg/dL) hypertriglyceridemia (HTG). (1) 

Limitations of Use: 
 The effect of LOVAZA on the risk for pancreatitis has not been 

determined. (1) 
 The effect of LOVAZA on cardiovascular mortality and morbidity has 

not been determined. (1) 

--------------------------DOSAGE AND ADMINISTRATION-------------------------
 The daily dose of LOVAZA is 4 grams per day taken as a single 4-gram 

dose (4 capsules) or as two 2-gram doses (2 capsules given twice daily). 
(2) 

 Patients should be advised to swallow LOVAZA capsules whole. Do not 
break open, crush, dissolve, or chew LOVAZA. (2) 

------------------------ DOSAGE FORMS AND STRENGTHS------------------------
Capsules: 1 gram (3) 

----------------------------------CONTRAINDICATIONS ---------------------------------
LOVAZA is contraindicated in patients with known hypersensitivity (e.g., 
anaphylactic reaction) to LOVAZA or any of its components. (4) 

-------------------------- WARNINGS AND PRECAUTIONS --------------------------
 In patients with hepatic impairment, monitor ALT and AST levels 

periodically during therapy. (5.1) 
 LOVAZA may increase levels of low-density lipoprotein (LDL).

Monitor LDL levels periodically during therapy. (5.1)
 Use with caution in patients with known hypersensitivity to fish and/or 

shellfish. (5.2)
 There is a possible association between LOVAZA and more frequent 

recurrences of symptomatic atrial fibrillation or flutter in patients with 
paroxysmal or persistent atrial fibrillation, particularly within the first 
months of initiating therapy. (5.3) 

----------------------------------ADVERSE REACTIONS----------------------------------
The most common adverse reactions (incidence >3% and greater than 
placebo) were eructation, dyspepsia, and taste perversion. (6) 

To report SUSPECTED ADVERSE REACTIONS, contact 
GlaxoSmithKline at 1-888-825-5249 or FDA at 1-800-FDA-1088 or 
www.fda.gov/medwatch.

---------------------------------- DRUG INTERACTIONS----------------------------------
Omega-3-acids may prolong bleeding time. Patients taking LOVAZA and an
anticoagulant or other drug affecting coagulation (e.g., anti-platelet agents) 
should be monitored periodically. (7.1)

-------------------------- USE IN SPECIFIC POPULATIONS--------------------------
Pregnancy: Use during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. (8.1) 

See 17 for PATIENT COUNSELING INFORMATION and FDA-
approved patient labeling. 

Revised: 4/2019 
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FULL PRESCRIBING INFORMATION 

1 INDICATIONS AND USAGE 

LOVAZA (omega-3-acid ethyl esters) is indicated as an adjunct to diet to reduce triglyceride 
(TG) levels in adult patients with severe (greater than or equal to 500 mg per dL) 
hypertriglyceridemia (HTG).

Usage Considerations: Patients should be placed on an appropriate lipid-lowering diet before 
receiving LOVAZA and should continue this diet during treatment with LOVAZA. 

Laboratory studies should be done to ascertain that the lipid levels are consistently abnormal 
before instituting therapy with LOVAZA. Every attempt should be made to control serum lipids 
with appropriate diet, exercise, weight loss in obese patients, and control of any medical 
problems such as diabetes mellitus and hypothyroidism that are contributing to the lipid 
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abnormalities. Medications known to exacerbate hypertriglyceridemia (such as beta blockers, 
thiazides, estrogens) should be discontinued or changed if possible prior to consideration of 
triglyceride-lowering drug therapy. 

Limitations of Use: 

The effect of LOVAZA on the risk for pancreatitis has not been determined. 

The effect of LOVAZA on cardiovascular mortality and morbidity has not been determined. 

2 DOSAGE AND ADMINISTRATION 

 Assess triglyceride levels carefully before initiating therapy. Identify other causes (e.g., 
diabetes mellitus, hypothyroidism, medications) of high triglyceride levels and manage as 
appropriate [see Indications and Usage (1)].

 Patients should be placed on an appropriate lipid-lowering diet before receiving LOVAZA, 
and should continue this diet during treatment with LOVAZA. In clinical studies, LOVAZA 
was administered with meals. 

The daily dose of LOVAZA is 4 grams per day. The daily dose may be taken as a single 4-gram 
dose (4 capsules) or as two 2-gram doses (2 capsules given twice daily). 

Patients should be advised to swallow LOVAZA capsules whole. Do not break open, crush, 
dissolve, or chew LOVAZA. 

3 DOSAGE FORMS AND STRENGTHS 

LOVAZA (omega-3-acid ethyl esters) capsules are supplied as 1-gram transparent, soft-gelatin 
capsules filled with light-yellow oil and bearing the designation “GS FH2”.

4 CONTRAINDICATIONS 

LOVAZA is contraindicated in patients with known hypersensitivity (e.g., anaphylactic reaction) 
to LOVAZA or any of its components. 

5 WARNINGS AND PRECAUTIONS 

5.1 Monitoring: Laboratory Tests

In patients with hepatic impairment, alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) levels should be monitored periodically during therapy with LOVAZA. 
In some patients, increases in ALT levels without a concurrent increase in AST levels were 
observed. 

In some patients, LOVAZA increases low-density lipoprotein cholesterol (LDL-C) levels. LDL-
C levels should be monitored periodically during therapy with LOVAZA. 

Reference ID: 4413763 

Case 1:20-cv-01630-RGA-JLH   Document 17-20   Filed 01/25/21   Page 3 of 13 PageID #: 671

JA184



Laboratory studies should be performed periodically to measure the patient’s TG levels during 
therapy with LOVAZA. 

5.2 Fish Allergy 

LOVAZA contains ethyl esters of omega-3 fatty acids (EPA and DHA) obtained from the oil of 
several fish sources. It is not known whether patients with allergies to fish and/or shellfish, are at 
increased risk of an allergic reaction to LOVAZA. LOVAZA should be used with caution in 
patients with known hypersensitivity to fish and/or shellfish.

5.3 Recurrent Atrial Fibrillation (AF) or Flutter 

In a double-blind, placebo-controlled trial of 663 subjects with symptomatic paroxysmal AF 
(n = 542) or persistent AF (n = 121), recurrent AF or flutter was observed in subjects randomized 
to LOVAZA who received 8 grams per day for 7 days and 4 grams per day thereafter for 23 
weeks at a higher rate relative to placebo. Subjects in this trial had median baseline triglycerides 
of 127 mg per dL, had no substantial structural heart disease, were taking no anti-arrhythmic 
therapy (rate control permitted), and were in normal sinus rhythm at baseline. 

At 24 weeks, in the paroxysmal AF stratum, there were 129 (47%) first recurrent symptomatic 
AF or flutter events on placebo and 141 (53%) on LOVAZA (primary endpoint, HR 1.19; 95% 
CI: 0.93, 1.35). In the persistent AF stratum, there were 19 (35%) events on placebo and 34 
(52%) events on LOVAZA (HR 1.63; 95% CI: 0.91, 2.18). For both strata combined, the HR 
was 1.25; 95% CI: 1.00, 1.40. Although the clinical significance of these results is uncertain, 
there is a possible association between LOVAZA and more frequent recurrences of symptomatic 
atrial fibrillation or flutter in patients with paroxysmal or persistent atrial fibrillation, particularly 
within the first 2 to 3 months of initiating therapy. 

LOVAZA is not indicated for the treatment of AF or flutter. 

6 ADVERSE REACTIONS 

6.1 Clinical Trials Experience 

Because clinical trials are conducted under widely varying conditions, adverse reaction rates 
observed in the clinical trials of a drug cannot be directly compared with rates in the clinical 
trials of another drug and may not reflect the rates observed in practice. 

Adverse reactions reported in at least 3% of subjects treated with LOVAZA and at a greater rate 
than placebo based on pooled data across 23 clinical trials are listed in Table 1.
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Table 1. Adverse Reactions Occurring at Incidence 3% and Greater than Placebo in 
Clinical Trials of LOVAZA 

Adverse Reactiona

LOVAZA 
(n = 655)

Placebo 
(n = 370)

n % n %
Eructation 
Dyspepsia 
Taste perversion 

29
22
27

4
3
4

5
6
1

1
2

<1
a Trials included subjects with HTG and severe HTG. 

Additional adverse reactions from clinical trials are listed below: 

Digestive System 

Constipation, gastrointestinal disorder, and vomiting. 

Metabolic and Nutritional Disorders 

Increased ALT and increased AST. 

Skin 

Pruritus and rash. 

6.2 Postmarketing Experience 

In addition to adverse reactions reported from clinical trials, the events described below have 
been identified during post-approval use of LOVAZA. Because these events are reported 
voluntarily from a population of unknown size, it is not possible to reliably estimate their 
frequency or to always establish a causal relationship to drug exposure. 

The following events have been reported: anaphylactic reaction, hemorrhagic diathesis, urticaria.

7 DRUG INTERACTIONS 

7.1 Anticoagulants or Other Drugs Affecting Coagulation 

Some trials with omega-3-acids demonstrated prolongation of bleeding time. The prolongation of 
bleeding time reported in these trials has not exceeded normal limits and did not produce 
clinically significant bleeding episodes. Clinical trials have not been done to thoroughly examine 
the effect of LOVAZA and concomitant anticoagulants. Patients receiving treatment with 
LOVAZA and an anticoagulant or other drug affecting coagulation (e.g., anti-platelet agents) 
should be monitored periodically.

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 

Pregnancy Category C: There are no adequate and well-controlled studies in pregnant women. It 
is unknown whether LOVAZA can cause fetal harm when administered to a pregnant woman or 
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can affect reproductive capacity. LOVAZA should be used during pregnancy only if the potential 
benefit to the patient justifies the potential risk to the fetus. 

Animal Data 

Omega-3-acid ethyl esters have been shown to have an embryocidal effect in pregnant rats when 
given in doses resulting in exposures 7 times the recommended human dose of 4 grams per day 
based on a body surface area comparison. 

In female rats given oral gavage doses of 100, 600, and 2,000 mg per kg per day beginning 2 
weeks prior to mating and continuing through gestation and lactation, no adverse effects were 
observed in the high-dose group (5 times human systemic exposure following an oral dose of 4 
grams per day based on body surface area comparison). 

In pregnant rats given oral gavage doses of 1,000, 3,000, and 6,000 mg per kg per day from 
gestation Day 6 through 15, no adverse effects were observed (14 times human systemic 
exposure following an oral dose of 4 grams per day based on a body surface area comparison). 

In pregnant rats given oral gavage doses of 100, 600, and 2,000 mg per kg per day from gestation 
Day 14 through lactation Day 21, no adverse effects were seen at 2,000 mg per kg per day (5 
times the human systemic exposure following an oral dose of 4 grams per day based on a body 
surface area comparison). However, decreased live births (20% reduction) and decreased 
survival to postnatal Day 4 (40% reduction) were observed in a dose-ranging study using higher 
doses of 3,000 mg per kg per day (7 times the human systemic exposure following an oral dose 
of 4 grams per day based on a body surface area comparison). 

In pregnant rabbits given oral gavage doses of 375, 750, and 1,500 mg per kg per day from 
gestation Day 7 through 19, no findings were observed in the fetuses in groups given 375 mg per 
kg per day (2 times human systemic exposure following an oral dose of 4 grams per day based 
on a body surface area comparison). However, at higher doses, evidence of maternal toxicity was 
observed (4 times human systemic exposure following an oral dose of 4 grams per day based on 
a body surface area comparison). 

8.3 Nursing Mothers 

Studies with omega-3-acid ethyl esters have demonstrated excretion in human milk. The effect of 
this excretion on the infant of a nursing mother is unknown; caution should be exercised when 
LOVAZA is administered to a nursing mother. An animal study in lactating rats given oral 
gavage 14C-ethyl EPA demonstrated that drug levels were 6 to 14 times higher in milk than in 
plasma. 

8.4 Pediatric Use 

Safety and effectiveness in pediatric patients have not been established. 
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8.5 Geriatric Use 

A limited number of subjects older than 65 years were enrolled in the clinical trials of LOVAZA.
Safety and efficacy findings in subjects older than 60 years did not appear to differ from those of 
subjects younger than 60 years. 

9 DRUG ABUSE AND DEPENDENCE 

LOVAZA does not have any known drug abuse or withdrawal effects. 

11 DESCRIPTION 

LOVAZA, a lipid-regulating agent, is supplied as a liquid-filled gel capsule for oral 
administration. Each 1-gram capsule of LOVAZA contains at least 900 mg of the ethyl esters of 
omega-3 fatty acids sourced from fish oils. These are predominantly a combination of ethyl 
esters of eicosapentaenoic acid (EPA — approximately 465 mg) and docosahexaenoic acid 
(DHA — approximately 375 mg). 

The empirical formula of EPA ethyl ester is C22H34O2, and the molecular weight of EPA ethyl 
ester is 330.51. The structural formula of EPA ethyl ester is: 

O

O

The empirical formula of DHA ethyl ester is C24H36O2, and the molecular weight of DHA ethyl 
ester is 356.55. The structural formula of DHA ethyl ester is: 

O

O

LOVAZA capsules also contain the following inactive ingredients: 4 mg -tocopherol (in a 
carrier of soybean oil), and gelatin, glycerol, and purified water (components of the capsule 
shell). 

12 CLINICAL PHARMACOLOGY 

12.1 Mechanism of Action 

The mechanism of action of LOVAZA is not completely understood. Potential mechanisms of
action include inhibition of acyl-CoA:1,2-diacylglycerol acyltransferase, increased mitochondrial 
and peroxisomal -oxidation in the liver, decreased lipogenesis in the liver, and increased plasma 
lipoprotein lipase activity. LOVAZA may reduce the synthesis of triglycerides in the liver 
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because EPA and DHA are poor substrates for the enzymes responsible for TG synthesis, and 
EPA and DHA inhibit esterification of other fatty acids. 

12.3 Pharmacokinetics 

Absorption 

In healthy volunteers and in subjects with hypertriglyceridemia, EPA and DHA were absorbed 
when administered as ethyl esters orally. Omega-3-acids administered as ethyl esters (LOVAZA) 
induced significant dose-dependent increases in serum phospholipid EPA content, though 
increases in DHA content were less marked and not dose-dependent when administered as ethyl 
esters. 

Specific Populations 

Age: Uptake of EPA and DHA into serum phospholipids in subjects treated with LOVAZA was 
independent of age (younger than 49 years versus 49 years and older).

Male and Female Patients: Females tended to have more uptake of EPA into serum 
phospholipids than males. The clinical significance of this is unknown. 

Pediatric Patients: Pharmacokinetics of LOVAZA have not been studied.

Patients with Renal or Hepatic Impairment: LOVAZA has not been studied in patients with 
renal or hepatic impairment. 

Drug Interaction Studies 

Simvastatin: In a 14-day trial of 24 healthy adult subjects, daily coadministration of simvastatin 
80 mg with LOVAZA 4 grams did not affect the extent (AUC) or rate (Cmax) of exposure to 
simvastatin or the major active metabolite, beta-hydroxy simvastatin, at steady state. 

Atorvastatin: In a 14-day trial of 50 healthy adult subjects, daily coadministration of atorvastatin 
80 mg with LOVAZA 4 grams did not affect AUC or Cmax of exposure to atorvastatin, 2-
hydroxyatorvastatin, or 4-hydroxyatorvastatin at steady state.

Rosuvastatin: In a 14-day trial of 48 healthy adult subjects, daily coadministration of 
rosuvastatin 40 mg with LOVAZA 4 grams did not affect AUC or Cmax of exposure to 
rosuvastatin at steady state.

In vitro studies using human liver microsomes indicated that clinically significant cytochrome 
P450-mediated inhibition by EPA/DHA combinations are not expected in humans. 

13 NONCLINICAL TOXICOLOGY 

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility 

In a rat carcinogenicity study with oral gavage doses of 100, 600, and 2,000 mg per kg per day, 
males were treated with omega-3-acid ethyl esters for 101 weeks and females for 89 weeks 
without an increased incidence of tumors (up to 5 times human systemic exposures following an 
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oral dose of 4 grams per day based on a body surface area comparison). Standard lifetime 
carcinogenicity bioassays were not conducted in mice. 

Omega-3-acid ethyl esters were not mutagenic or clastogenic with or without metabolic 
activation in the bacterial mutagenesis (Ames) test with Salmonella typhimurium and 
Escherichia coli or in the chromosomal aberration assay in Chinese hamster V79 lung cells or 
human lymphocytes. Omega-3-acid ethyl esters were negative in the in vivo mouse micronucleus 
assay. 

In a rat fertility study with oral gavage doses of 100, 600, and 2,000 mg per kg per day, males 
were treated for 10 weeks prior to mating and females were treated for 2 weeks prior to and 
throughout mating, gestation, and lactation. No adverse effect on fertility was observed at 2,000 
mg per kg per day (5 times human systemic exposure following an oral dose of 4 grams per day 
based on a body surface area comparison). 

14 CLINICAL STUDIES 

14.1 Severe Hypertriglyceridemia 

The effects of LOVAZA 4 grams per day were assessed in 2 randomized, placebo-controlled, 
double-blind, parallel-group trials of 84 adult subjects (42 on LOVAZA, 42 on placebo) with 
very high triglyceride levels. Subjects whose baseline triglyceride levels were between 500 and 
2,000 mg per dL were enrolled in these 2 trials of 6 and 16 weeks’ duration. The median 
triglyceride and LDL-C levels in these subjects were 792 mg per dL and 100 mg per dL, 
respectively. Median high-density lipoprotein cholesterol (HDL-C) level was 23.0 mg per dL. 

The changes in the major lipoprotein lipid parameters for the groups receiving LOVAZA or 
placebo are shown in Table 2. 
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Table 2. Median Baseline and Percent Change from Baseline in Lipid Parameters in 
Subjects with Severe Hypertriglyceridemia ( 500 mg per dL) 

Parameter 

LOVAZA 
n = 42

Placebo 
n = 42

Difference BL % Change BL % Change 
TG 816 -44.9 788 +6.7 -51.6
Non-HDL-C 271 -13.8 292 -3.6 -10.2
TC 296 -9.7 314 -1.7 -8.0
VLDL-C 175 -41.7 175 -0.9 -40.8
HDL-C 22 +9.1 24 0.0 +9.1
LDL-C 89 +44.5 108 -4.8 +49.3
BL = Baseline (mg per dL); % Change = Median Percent Change from Baseline; 
Difference = LOVAZA Median % Change – Placebo Median % Change. VLDL-C = Very-low-
density lipoprotein (VLDL) cholesterol. 

LOVAZA 4 grams per day reduced median TG, VLDL-C, and non-HDL-C levels and increased 
median HDL-C from baseline relative to placebo. Treatment with LOVAZA to reduce very high  
TG levels may result in elevations in LDL-C and non-HDL-C in some individuals. Patients 
should be monitored to ensure that the LDL-C level does not increase excessively. 

The effect of LOVAZA on the risk of pancreatitis has not been determined. 

The effect of LOVAZA on cardiovascular mortality and morbidity has not been determined. 

16 HOW SUPPLIED/STORAGE AND HANDLING 
LOVAZA (omega-3-acid ethyl esters) capsules are supplied as 1-gram, transparent, soft-gelatin 
capsules filled with light-yellow oil and bearing the designation “GS FH2”.

Bottles of 120: NDC 0173-0884-08.

Store at 25°C (77°F); excursions permitted to 15° to 30°C (59° to 86°F) [see USP Controlled 
Room Temperature]. Do not freeze. Keep out of reach of children. 

17 PATIENT COUNSELING INFORMATION 

Advise the patient to read the FDA-approved patient labeling (Patient Information).

Information for Patients 

 LOVAZA should be used with caution in patients with known sensitivity or allergy to fish 
and/or shellfish [see Warnings and Precautions (5.2)].

 Advise patients that use of lipid-regulating agents does not reduce the importance of adhering 
to diet [see Dosage and Administration (2)].

 Advise patients not to alter LOVAZA capsules in any way and to ingest intact capsules only 
[see Dosage and Administration (2)].
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 Instruct patients to take LOVAZA as prescribed. If a dose is missed, advise patients to take it 
as soon as they remember. However, if they miss one day of LOVAZA, they should not 
double the dose when they take it. 

Manufactured for: 

GlaxoSmithKline 
Research Triangle Park, NC 27709 

Trademarks are owned by or licensed to the GSK group of companies. 

©2019 GSK group of companies or its licensor. 

LVZ:XXPI 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ 
PHARMACIST-DETACH HERE AND GIVE INSTRUCTIONS TO PATIENT 

PATIENT INFORMATION 
LOVAZA (LO-VA-ZA)

(omega-3-acid ethyl esters capsules)
What is LOVAZA? 
LOVAZA is a prescription medicine used along with a low-fat and low-cholesterol diet to lower very high 
triglyceride (fat) levels in adults. 
It is not known if LOVAZA changes your risk of having inflammation of your pancreas (pancreatitis). 
It is not known if LOVAZA prevents you from having a heart attack or stroke. 
It is not known if LOVAZA is safe and effective in children. 
Who should not take LOVAZA? 
Do not take LOVAZA if you are allergic to omega-3-acid ethyl esters or any of the ingredients in 
LOVAZA. See the end of this leaflet for a complete list of ingredients in LOVAZA. 
Before taking LOVAZA, tell your healthcare provider about all of your medical conditions, 
including if you: 

have diabetes. 
have a low thyroid problem (hypothyroidism). 
have a liver problem. 
have a pancreas problem. 
have a certain heart rhythm problem called atrial fibrillation or flutter. 
are allergic to fish or shellfish. It is not known if people who are allergic to fish or shellfish are also 
allergic to LOVAZA. 
are pregnant or plan to become pregnant. It is not known if LOVAZA will harm your unborn baby. 
are breastfeeding or plan to breastfeed. LOVAZA can pass into your breast milk. Talk to your 
healthcare provider about the best way to feed your baby if you take LOVAZA.

Tell your healthcare provider about all the medicines you take, including prescription and over-the-
counter medicines, vitamins, and herbal supplements. 
LOVAZA can interact with certain other medicines that you are taking. Using LOVAZA with medicines that 
affect blood clotting (anticoagulants or blood thinners) may cause serious side effects. 
How should I take LOVAZA? 

Take LOVAZA exactly as your healthcare provider tells you to take it. 
You should not take more than 4 capsules of LOVAZA each day. Either take all 4 capsules at one time 
or 2 capsules two times a day. 
Do not change your dose or stop LOVAZA without talking to your healthcare provider.
Take LOVAZA with food. 
Take LOVAZA capsules whole. Do not break, open, crush, dissolve, or chew LOVAZA capsules before 
swallowing. If you cannot swallow LOVAZA capsules whole, tell your healthcare provider. You may 
need a different medicine. 
If you miss a dose of LOVAZA, take the missed dose as soon as you remember. If you miss one day 

Reference ID: 4413763 

Case 1:20-cv-01630-RGA-JLH   Document 17-20   Filed 01/25/21   Page 12 of 13 PageID #: 680

JA193



of LOVAZA, do not double your dose the next time you take it. 
Your healthcare provider may start you on a cholesterol-lowering diet before giving you LOVAZA. Stay 
on this diet while taking LOVAZA. 
Your healthcare provider should do blood tests to check your triglyceride, bad cholesterol (LDL-C), and 
liver function (ALT and AST) levels while you take LOVAZA. 

What are the possible side effects of LOVAZA? 
LOVAZA may cause serious side effects, including: 

changes in certain blood tests. LOVAZA may cause an increase in the results of blood tests used to 
check your liver function and your bad cholesterol levels. 
increased risk of a heart rhythm problem in people who have a heart rhythm problem. LOVAZA 
may cause an increase in the frequency of a heart rhythm problem (atrial fibrillation or flutter),
especially in the first few months of taking LOVAZA, if you already have a heart rhythm problem. 

The most common side effects of LOVAZA include: 
burping upset stomach a change in your sense of taste 

These are not all the possible side effects of LOVAZA. Call your doctor for medical advice about side 
effects. You may report side effects to FDA at 1-800-FDA-1088.
How should I store LOVAZA? 

Store LOVAZA at room temperature between 68°F to 77°F (20°C to 25°C). 
Do not freeze LOVAZA. 
Safely throw away medicine that is out of date or no longer needed. 

Keep LOVAZA and all medicines out of the reach of children. 
General information about the safe and effective use of LOVAZA.
Medicines are sometimes prescribed for purposes other than those listed in a Patient Information leaflet. 
Do not use LOVAZA for a condition for which it was not prescribed. Do not give LOVAZA to other people, 
even if they have the same symptoms you have. It may harm them. You can ask your healthcare provider 
or pharmacist for information about LOVAZA that is written for health professionals. 
What are the ingredients in LOVAZA? 
Active Ingredient: omega-3-acid ethyl esters, mostly EPA and DHA 
Inactive Ingredients: alpha-tocopherol (in soybean oil), gelatin, glycerol, purified water. 
Manufactured for: 

GlaxoSmithKline 
Research Triangle Park, NC 27709 

Trademarks are owned by or licensed to the GSK group of companies. 
©2019 GSK group of companies or its licensor. 
LVZ:XXPIL 
This Patient Information has been approved by the U.S. Food and Drug Administration. Revised: 4/2019

Reference ID: 4413763 

Case 1:20-cv-01630-RGA-JLH   Document 17-20   Filed 01/25/21   Page 13 of 13 PageID #: 681

JA194



Case 1:20-cv-01630-RGA-JLH   Document 17-21   Filed 01/25/21   Page 2 of 2 PageID #: 683

JA195



The new england  
journal of medicine

n engl j med 380;1 nejm.org January 3, 2019

established in 1812 January 3, 2019 vol. 380 no. 1

From Brigham and Women’s Hospital 
Heart and Vascular Center and Harvard 
Medical School, Boston (D.L.B.); FACT 
(French Alliance for Cardiovascular Trials), 
Département Hospitalo-Universitaire FIRE 
(Fibrose, Inflammation, and Remodeling), 
Assistance Publique–Hôpitaux de Paris, 
Hôpital Bichat, Université Paris-Diderot, 
INSERM Unité 1148, Paris (P.G.S.); Na-
tional Heart and Lung Institute, Imperial 
College, Royal Brompton Hospital, Lon-
don (P.G.S.); the Department of Medi-
cine, University of Maryland School of 
Medicine, Baltimore (M.M.); the Utah 
Lipid Center, Salt Lake City (E.A.B.); the 
Office of Health Promotion and Disease 
Prevention, Department of Medicine, 
Emory University School of Medicine, 
 Atlanta (T.A.J.); Amarin Pharma, Bedmin-
ster, NJ (S.B.K., R.T.D.J., R.A.J., L.J., C.G.); 
Montreal Heart Institute, Université de 
Montréal, Montreal ( J.-C.T.); and the De-
partment of Medicine, Baylor College of 
Medicine, and the Center for Cardiovas-
cular Disease Prevention, Methodist De-
Bakey Heart and Vascular Center, Hous-
ton (C.M.B.). Address reprint requests to 
Dr. Bhatt at Brigham and Women’s Hos-
pital Heart and Vascular Center, Harvard 
Medical School, 75 Francis St., Boston, MA 
02115, or at  dlbhattmd@  post . harvard . edu.

*A complete list of the REDUCE-IT trial in-
vestigators is provided in the Supplemen-
tary Appendix, available at NEJM.org.

This article was published on November
10, 2018, and updated on November 12,
2018, at NEJM.org.

N Engl J Med 2019;380:11-22.
DOI: 10.1056/NEJMoa1812792
Copyright © 2018 Massachusetts Medical Society.

BACKGROUND
Patients with elevated triglyceride levels are at increased risk for ischemic events. Icosapent 
ethyl, a highly purified eicosapentaenoic acid ethyl ester, lowers triglyceride levels, but data 
are needed to determine its effects on ischemic events.
METHODS
We performed a multicenter, randomized, double-blind, placebo-controlled trial involving 
patients with established cardiovascular disease or with diabetes and other risk factors, who 
had been receiving statin therapy and who had a fasting triglyceride level of 135 to 499 mg 
per deciliter (1.52 to 5.63 mmol per liter) and a low-density lipoprotein cholesterol level of 
41 to 100 mg per deciliter (1.06 to 2.59 mmol per liter). The patients were randomly assigned 
to receive 2 g of icosapent ethyl twice daily (total daily dose, 4 g) or placebo. The primary 
end point was a composite of cardiovascular death, nonfatal myocardial infarction, nonfatal 
stroke, coronary revascularization, or unstable angina. The key secondary end point was a 
composite of cardiovascular death, nonfatal myocardial infarction, or nonfatal stroke.
RESULTS
A total of 8179 patients were enrolled (70.7% for secondary prevention of cardiovascular 
events) and were followed for a median of 4.9 years. A primary end-point event occurred in 
17.2% of the patients in the icosapent ethyl group, as compared with 22.0% of the patients 
in the placebo group (hazard ratio, 0.75; 95% confidence interval [CI], 0.68 to 0.83; P<0.001); 
the corresponding rates of the key secondary end point were 11.2% and 14.8% (hazard ratio, 
0.74; 95% CI, 0.65 to 0.83; P<0.001). The rates of additional ischemic end points, as assessed 
according to a prespecified hierarchical schema, were significantly lower in the icosapent 
ethyl group than in the placebo group, including the rate of cardiovascular death (4.3% vs. 
5.2%; hazard ratio, 0.80; 95% CI, 0.66 to 0.98; P = 0.03). 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). 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).
CONCLUSIONS
Among patients with elevated triglyceride levels despite the use of statins, the risk of ische-
mic events, including cardiovascular death, was significantly lower among those who re-
ceived 2 g of icosapent ethyl twice daily than among those who received placebo. (Funded 
by Amarin Pharma; REDUCE-IT ClinicalTrials.gov number, NCT01492361.)
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T h e  n e w  e ngl a nd  j o u r na l  o f  m e dic i n e

A  mong patients with cardiovascular 
risk factors who are receiving treatment 
for secondary or primary prevention, the 

rates of cardiovascular events remain high.1-3 Even 
in patients receiving appropriate treatment with 
statins, a substantial residual cardiovascular risk 
remains.4 In such patients, an elevated triglyceride 
level serves as an independent marker for an in-
creased risk of ischemic events, as shown in epi-
demiologic and mendelian randomization stud-
ies.5-9 In randomized trials, medications that 
reduce triglyceride levels, such as extended-release 
niacin and fibrates, have not reduced the rates of 
cardiovascular events when administered in ad-
dition to appropriate medical therapy, including 
statins.10 Contemporary trials and recent meta-
analyses of n−3 fatty acid products have not shown 
a benefit in patients receiving statin therapy.11-13

In the Japan EPA Lipid Intervention Study 
(JELIS), 18,645 Japanese patients with hypercho-
lesterolemia were randomly assigned to receive 
either low-intensity statin therapy plus 1.8 g of 
eicosapentaenoic acid (EPA) daily or statin ther-
apy alone (there was no placebo group). The risk 
of major coronary events was significantly low-
er, by 19%, in the group that received EPA plus 
statin therapy than in the group that received 
statin therapy alone.14

These considerations led to the design of the 
Reduction of Cardiovascular Events with Icosa-
pent Ethyl–Intervention Trial (REDUCE-IT).15 Icosa-
pent ethyl is a highly purified and stable EPA 
ethyl ester that has been shown to lower triglyc-
eride levels and is used as an adjunct to diet in 
adult patients who have triglyceride levels of at 
least 500 mg per deciliter (5.64 mmol per liter).16,17 
In addition, icosapent ethyl may have antiinflam-
matory, antioxidative, plaque-stabilizing, and 
membrane-stabilizing properties.18-21 We hypoth-
esized that the risk of cardiovascular events would 
be lower with icosapent ethyl therapy than with 
placebo among patients in whom elevated triglyc-
eride levels served as a marker of residual risk 
despite statin therapy.

Me thods

Trial Design

The design of REDUCE-IT has been published 
previously.15 In brief, REDUCE-IT was a phase 3b 
randomized, double-blind, placebo-controlled trial 
comparing icosapent ethyl (2 g twice daily with 
food [total daily dose, 4 g]) with a placebo that 

contains mineral oil to mimic the color and 
consistency of icosapent ethyl. Randomization 
was stratified according to cardiovascular risk 
stratum (secondary-prevention cohort or primary-
prevention cohort, with primary prevention capped 
at 30% of enrolled patients), use or no use of 
ezetimibe, and geographic region. Further details 
of the study design are provided in Figure S1 in 
the Supplementary Appendix, available with the 
full text of this article at NEJM.org. Patients were 
enrolled and followed at 473 participating sites in 
11 countries. The first patient underwent ran-
domization on November 28, 2011, and the last 
on August 4, 2016.

The trial was sponsored by Amarin Pharma. 
The steering committee, which consisted of aca-
demic physicians (see the Supplementary Appen-
dix), and representatives of the sponsor developed 
the protocol, available at NEJM.org, and were re-
sponsible for the conduct and oversight of the 
study, as well as the interpretation of the data. 
The sponsor was responsible for the collection 
and management of the data. The protocol was 
approved by the relevant health authorities, in-
stitutional review boards, and ethics commit-
tees. All the data analyses were performed by the 
sponsor, and the primary, secondary, and tertiary 
adjudicated end-point analyses were validated by 
an independent statistician from the data and 
safety monitoring committee. The first author 
vouches for the completeness and accuracy of the 
data and analyses and for the fidelity of the trial 
to the protocol.

Eligibility

Patients could be enrolled if they were 45 years 
of age or older and had established cardiovascu-
lar disease or were 50 years of age or older and 
had diabetes mellitus and at least one additional 
risk factor. Eligible patients had a fasting triglyc-
eride level of 150 to 499 mg per deciliter (1.69 to 
5.63 mmol per liter) and a low-density lipopro-
tein (LDL) cholesterol level of 41 to 100 mg per 
deciliter (1.06 to 2.59 mmol per liter) and had been 
receiving a stable dose of a statin for at least 4 
weeks; because of the intraindividual variability 
of triglyceride levels, the initial protocol allowed 
for a 10% lower triglyceride level from the target 
lower limit, which permitted patients to be en-
rolled if they had a triglyceride level of at least 
135 mg per deciliter (1.52 mmol per liter). The 
first protocol amendment in May 2013 changed 
the lower limit of the acceptable triglyceride level 

A Quick Take 
is available at 

NEJM.org
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from 150 mg per deciliter to 200 mg per deciliter 
(2.26 mmol per liter), with no allowance for vari-
ability. Patients were excluded if they had severe 
heart failure, active severe liver disease, a glycated 
hemoglobin level greater than 10.0%, a planned 
coronary intervention or surgery, a history of acute 
or chronic pancreatitis, or known hypersensitivity 
to fish, shellfish, or ingredients of icosapent ethyl 
or placebo. Further details regarding inclusion and 
exclusion criteria are provided in Tables S1 and 
S2 in the Supplementary Appendix. Written in-
formed consent was obtained from all patients.

End Points

The primary efficacy end point was a composite 
of cardiovascular death, nonfatal myocardial in-
farction (including silent myocardial infarction), 
nonfatal stroke, coronary revascularization, or 
unstable angina in a time-to-event analysis. While 
the steering committee and the sponsor remained 
unaware of the trial-group assignments, a sec-
ond protocol amendment in July 2016 designated 
the key secondary end point as a composite of 
cardiovascular death, nonfatal myocardial infarc-
tion, or nonfatal stroke in a time-to-event analy-
sis. After the primary efficacy end-point analysis 
was performed, the prespecified secondary effi-
cacy end points were examined in a hierarchical 
fashion in the following order: the key second-
ary efficacy end point; a composite of cardiovas-
cular death or nonfatal myocardial infarction; 
fatal or nonfatal myocardial infarction; emer-
gency or urgent revascularization; cardiovascular 
death; hospitalization for unstable angina; fatal 
or nonfatal stroke; a composite of death from 
any cause, nonfatal myocardial infarction, or 
nonfatal stroke; and death from any cause. Pre-
specified tertiary end points are listed in the 
Supplementary Appendix. Adjudication of all the 
above events was performed by an independent 
clinical end-point committee whose members 
were unaware of the trial-group assignments 
and lipid levels.

Statistical Analysis

In this event-driven trial, it was estimated that 
approximately 1612 adjudicated primary end-point 
events would be necessary to provide the trial with 
90% power to detect a 15% lower risk of the pri-
mary composite end point in the icosapent ethyl 
group than in the placebo group. We estimated 
that a sample size of approximately 7990 patients 
would be required to reach that number of pri-

mary end-point events. The primary efficacy analy-
sis was based on the time from randomization 
to the first occurrence of any component of the 
primary composite end point. If the risk of the 
primary composite end point was significantly 
lower with icosapent ethyl than with placebo at 
a final two-sided alpha level of 0.0437 (as deter-
mined with the use of O’Brien–Fleming bound-
aries generated with the Lan–DeMets alpha-
spending function approach after accounting for 
two prespecified interim efficacy analyses), the 
key secondary end point and other prespecified 
secondary end points were to be tested in a hi-
erarchical fashion at the same final alpha level 
of 0.0437. All analyses were performed accord-
ing to the intention-to-treat principle. Hazard 
ratios and 95% confidence intervals were gener-
ated with the use of a Cox proportional-hazards 
model that included trial-group assignment as a 
covariate, stratified according to cardiovascular 
risk category, geographic region, and use of ezeti-
mibe. Log-rank P values from a Kaplan–Meier 
analysis that was stratified according to the three 
randomization factors are reported to evaluate 
the timing of events in the two trial groups. With 
respect to the tertiary and subgroup efficacy 
analyses, 95% confidence intervals (which were 
not adjusted for multiple comparisons) are re-
ported. An independent data and safety monitor-
ing committee oversaw the study and performed 
two prespecified interim efficacy reviews.

R esult s

Patients

A total of 19,212 patients were screened, of whom 
8179 (43%) underwent randomization. At the 
time of database lock, vital status was available 
for 99.8% of the patients; 152 patients (1.9%) did 
not complete the final study visits, and 578 pa-
tients (7.1%) withdrew consent. Details regard-
ing the disposition of the patients are provided 
in Figure S2 in the Supplementary Appendix.

The baseline characteristics of the patients 
are shown in Table 1. Among the patients who 
underwent randomization, 70.7% were enrolled 
on the basis of secondary prevention (i.e., patients 
had established cardiovascular disease) and 29.3% 
on the basis of primary prevention (i.e., patients 
had diabetes mellitus and at least one additional 
risk factor). The median age of the patients was 
64 years; 28.8% were female, and 38.5% were 
from the United States. At baseline, the median 
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Characteristic Icosapent Ethyl (N = 4089) Placebo (N = 4090)

Age

Median (IQR) — yr 64.0 (57.0–69.0) 64.0 (57.0–69.0)

≥65 yr — no. (%) 1857 (45.4) 1906 (46.6)

Male sex — no. (%) 2927 (71.6) 2895 (70.8)

White race — no. (%)† 3691 (90.3) 3688 (90.2)

Body-mass index‡

Median (IQR) 30.8 (27.8–34.5) 30.8 (27.9–34.7)

≥30 — no. (%) 2331 (57.0) 2362 (57.8)

Geographic region — no. (%)§

United States, Canada, the Netherlands, Australia, New Zealand,  
and South Africa

2906 (71.1) 2905 (71.0)

Eastern European 1053 (25.8) 1053 (25.7)

Asia–Pacific 130 (3.2) 132 (3.2)

Cardiovascular risk stratum — no. (%)

Secondary-prevention cohort 2892 (70.7) 2893 (70.7)

Primary-prevention cohort 1197 (29.3) 1197 (29.3)

Ezetimibe use — no. (%) 262 (6.4) 262 (6.4)

Statin intensity — no. (%)

Low 254 (6.2) 267 (6.5)

Moderate 2533 (61.9) 2575 (63.0)

High 1290 (31.5) 1226 (30.0)

Data missing 12 (0.3) 22 (0.5)

Diabetes — no. (%)

Type 1 27 (0.7) 30 (0.7)

Type 2 2367 (57.9) 2363 (57.8)

No diabetes at baseline 1695 (41.5) 1694 (41.4)

Data missing 0 3 (0.1)

Median high-sensitivity CRP level (IQR) — mg/liter 2.2 (1.1–4.5) 2.1 (1.1–4.5)

Median triglyceride level (IQR) — mg/dl 216.5 (176.5–272.0) 216.0 (175.5–274.0)

Median HDL cholesterol level (IQR) — mg/dl 40.0 (34.5–46.0) 40.0 (35.0–46.0)

Median LDL cholesterol level (IQR) — mg/dl 74.0 (61.5–88.0) 76.0 (63.0–89.0)

Distribution of triglyceride levels — no./total no. (%)

<150 mg/dl 412/4086 (10.1) 429/4089 (10.5)

≥150 to <200 mg/dl 1193/4086 (29.2) 1191/4089 (29.1)

≥200 mg/dl 2481/4086 (60.7) 2469/4089 (60.4)

Triglyceride level ≥200 mg/dl and HDL cholesterol level ≤35 mg/dl — no. (%) 823 (20.1) 794 (19.4)

Median eicosapentaenoic acid level (IQR) — μg/ml 26.1 (17.1–40.1) 26.1 (17.1–39.9)

*  Median low-density lipoprotein (LDL) cholesterol level at baseline differed significantly between the trial groups (P = 0.03); there were no
other significant between-group differences in baseline characteristics. To convert the values for triglycerides to millimoles per liter, multiply
by 0.01129. To convert the values for cholesterol to millimoles per liter, multiply by 0.02586. In general, the baseline value was defined as
the last nonmissing measurement obtained before randomization. The baseline LDL cholesterol value as measured by means of preparative
ultracentrifugation was used in our analyses; however, if the preparative ultracentrifugation value was missing, the LDL cholesterol value
measured by another method was used in the following order of priority: the value obtained by means of direct measurement of LDL choles-
terol, the value derived with the use of the Friedewald equation (only for patients with a triglyceride level <400 mg per deciliter), and the val-
ue derived with the use of the calculation published by Johns Hopkins University investigators.22 At the first and second screening visits, the
LDL cholesterol value obtained by direct measurement was used if at the same visit the triglyceride level was higher than 400 mg per decili-
ter. At all remaining visits, the LDL cholesterol value was obtained by means of direct measurement or preparative ultracentrifugation if at
the same visit the triglyceride level was higher than 400 mg per deciliter. For all other measures of lipid and lipoprotein markers, whenever
possible, the baseline value was derived as the arithmetic mean of the value obtained at visit 2 (day 0) and the value obtained at the preced-
ing screening visit. If only one of these values was available, that single value was used as the baseline value. CRP denotes C-reactive pro-
tein, HDL high-density lipoprotein, and IQR interquartile range. Percentages may not total 100 because of rounding.

†  Race was reported by the investigators.
‡  Body-mass index is the weight in kilograms divided by the square of the height in meters.
§  Eastern European region includes Poland, Romania, Russia, and Ukraine, and Asia–Pacific region includes India.

Table 1. Characteristics of the Patients at Baseline.*
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LDL cholesterol level was 75.0 mg per deciliter 
(1.94 mmol per liter), the median high-density 
lipoprotein cholesterol level was 40.0 mg per 
deciliter (1.03 mmol per liter), and the median 
triglyceride level was 216.0 mg per deciliter (2.44 
mmol per liter).22

Follow-up and Effects on Lipids

The median duration of follow-up was 4.9 years 
(maximum, 6.2 years). The median change in 
triglyceride level from baseline to 1 year was a 
decrease of 18.3% (−39.0 mg per deciliter [−0.44 
mmol per liter]) in the icosapent ethyl group and 
an increase of 2.2% (4.5 mg per deciliter [0.05 
mmol per liter]) in the placebo group; the me-
dian reduction from baseline (as estimated with 
the use of the Hodges–Lehmann approach) was 
19.7% greater in the icosapent ethyl group than 
in the placebo group (a 44.5 mg per deciliter 
[0.50 mmol per liter] greater reduction; P<0.001). 
The median change in LDL cholesterol level 
from baseline was an increase of 3.1% (2.0 mg 
per deciliter [0.05 mmol per liter]) in the icosa-
pent ethyl group and an increase of 10.2% (7.0 mg 
per deciliter [0.18 mmol per liter]) in the placebo 
group — a 6.6% (5.0 mg per deciliter [0.13 mmol 
per liter]) lower increase with icosapent ethyl than 
with placebo (P<0.001). The results with respect 
to levels of EPA and lipid, lipoprotein, and in-
flammatory biomarkers are provided in Table S4 
in the Supplementary Appendix.

Clinical End Points

A total of 1606 adjudicated primary end-point 
events occurred. A primary end-point event oc-
curred in 17.2% of the patients in the icosapent 
ethyl group, as compared with 22.0% of the pa-
tients in the placebo group (hazard ratio, 0.75; 
95% confidence interval [CI], 0.68 to 0.83; P<0.001), 
an absolute between-group difference of 4.8 per-
centage points (95% CI, 3.1 to 6.5); the number 
needed to treat to avoid one primary end-point 
event was 21 (95% CI, 15 to 33) over a median 
follow-up of 4.9 years.23,24 The event curves based 
on a Kaplan–Meier analysis of the primary effi-
cacy end point are provided in Figure 1A. The 
results of time-to-event analyses of each compo-
nent of the primary end point are provided in 
Figure S3 in the Supplementary Appendix. A key 
secondary efficacy end-point event (Fig. 1B) oc-
curred in 11.2% of the patients in the icosapent 
ethyl group, as compared with 14.8% of the pa-
tients in the placebo group (hazard ratio, 0.74; 

95% CI, 0.65 to 0.83; P<0.001), corresponding to 
an absolute between-group difference of 3.6 per-
centage points (95% CI, 2.1 to 5.0); the number 
needed to treat to avoid one key secondary end-

Figure 1. Cumulative Incidence of Cardiovascular Events.

Panel A shows the Kaplan–Meier event curves for the primary efficacy com-
posite end point of cardiovascular death, nonfatal myocardial infarction, non-
fatal stroke, coronary revascularization, or unstable angina in the icosapent 
ethyl group and the placebo group, in a time-to-event analysis. Panel B shows 
the Kaplan–Meier event curves for the key secondary efficacy composite end 
point of cardiovascular death, nonfatal myocardial infarction, or nonfatal 
stroke in the two trial groups, in a time-to-event analysis. In each panel, the 
inset shows the same data on an expanded y axis. The curves were visually 
truncated at 5.7 years because a limited number of events occurred beyond 
that time point; all patient data were included in the analyses.
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Risk stratum

Secondary-prevention cohort
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the Netherlands, Australia,
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Ezetimibe use
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Male
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<65 yr
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Diabetes at baseline

Yes
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point event was 28 (95% CI, 20 to 47) over a me-
dian follow-up 4.9 years.23,24

The rates of the primary and key secondary 
efficacy end points in selected prespecified sub-
groups are provided in Figures 2 and 3; the find-
ings show a consistent benefit with icosapent 
ethyl. Baseline triglyceride levels (≥150 vs. <150 mg 
per deciliter or ≥200 or <200 mg per deciliter) 
had no influence on the primary or key second-
ary efficacy end points (Figs. 2 and 3). The at-
tainment of triglyceride levels of 150 mg per 
deciliter or higher or below 150 mg per deciliter 
at 1 year after randomization also had no influ-
ence on the efficacy of icosapent ethyl as com-
pared with placebo with respect to the primary 
or key secondary efficacy end point (Fig. S4 in 
the Supplementary Appendix). In a post hoc 
analysis, we found no substantial difference in 
the benefit of icosapent ethyl as compared with 
placebo with respect to the primary end point 
according to whether the patients who received 
placebo had an increase in LDL cholesterol levels 
at 1 year or had no change or a decrease in LDL 
cholesterol levels.

In the prespecified hierarchical testing of end 

points (Fig. 4), the rates of all individual and 
composite ischemic end points (except for death 
from any cause — the last secondary end point 
in the hierarchy) were significantly lower in the 
icosapent ethyl group than in the placebo group, 
including the rate of cardiovascular death (4.3% 
vs. 5.2%; hazard ratio, 0.80; 95% CI, 0.66 to 0.98; 
P = 0.03). The rate of death from any cause was 
6.7% in the icosapent ethyl group and 7.6% in 
the placebo group (hazard ratio, 0.87; 95% CI, 
0.74 to 1.02). The results for selected prespeci-
fied tertiary end points, which were not adjusted 
for multiple comparisons, are provided in Table 
S3 in the Supplementary Appendix. Among these 
results, the rates of adjudicated sudden cardiac 
death were 1.5% in the icosapent ethyl group and 
2.1% in the placebo group (hazard ratio, 0.69; 
95% CI, 0.50 to 0.96), and the rates of cardiac 
arrest were 0.5% and 1.0%, respectively (hazard 
ratio, 0.52; 95% CI, 0.31 to 0.86).

Safety and Adverse Events

The overall rates of adverse events that occurred 
while the patients were in the trial and the rates 
of serious adverse events leading to discontinua-
tion of the trial drug or placebo did not differ 
significantly between the trial groups (Table S5 
in the Supplementary Appendix). The only serious 
adverse event that occurred at a frequency of at 
least 2% was pneumonia (2.6% in the icosapent 
ethyl group and 2.9% in the placebo group, 
P = 0.42). Adverse events that occurred in at least 
5% of patients are reported in Table S6 in the 
Supplementary Appendix. The rate of atrial fibril-
lation was significantly higher in the icosapent 
ethyl group than in the placebo group (5.3% vs. 
3.9%), as was the rate of peripheral edema (6.5% 
vs. 5.0%), but the rate of anemia was signifi-
cantly lower in the icosapent ethyl group than in 
the placebo group (4.7% vs. 5.8%), as were the 
rates of diarrhea (9.0% vs. 11.1%) and gastroin-
testinal adverse events (33.0% vs. 35.1%) (Table 
S7 in the Supplementary Appendix). The rate of 
the prespecified adjudicated tertiary end point of 
heart failure did not differ significantly between 
the icosapent ethyl group and the placebo group 
(4.1% and 4.3%, respectively). The rate of the 
prespecified adjudicated tertiary end point of 
hospitalization for atrial fibrillation or flutter was 
significantly higher in the icosapent ethyl group 
than in the placebo group (3.1% vs. 2.1%, P = 0.004). 
The overall rates of serious adverse bleeding 

Figure 2 (facing page). Primary Efficacy Composite 
End Point in Selected Prespecified Subgroups.

Shown are the hazard ratios and 95% confidence in-
tervals for the primary efficacy composite end point of 
cardiovascular death, nonfatal myocardial infarction, 
nonfatal stroke, coronary revascularization, or unsta-
ble angina, as assessed in a time-to-event analysis, in 
selected prespecified subgroups of the intention-to-
treat population (all patients who underwent random-
ization). The confidence intervals shown for the sub-
group analyses have not been adjusted for multiple 
testing, and inferences drawn from the intervals may 
not be reproducible. Race was reported by the investi-
gators. Eastern European region includes Poland, Ro-
mania, Russia, and Ukraine, and Asia–Pacific region 
includes India. To convert the values for triglycerides 
to millimoles per liter, multiply by 0.01129. To convert 
the values for cholesterol to millimoles per liter, multi-
ply by 0.02586. CRP denotes C-reactive protein, GFR 
glomerular filtration rate, HDL high-density lipoprotein, 
and LDL low-density lipoprotein. The LDL cholesterol 
value obtained by means of preparative ultracentrifu-
gation was used. If the preparative ultracentrifugation 
value was missing, the LDL cholesterol value mea-
sured by another method was used in the following 
order of priority: the nonmissing value obtained by 
means of direct measurements of LDL cholesterol, the 
value derived with the use of the Friedewald equation, 
and the value derived with the use of the calculation 
published by Johns Hopkins University investigators.22
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events that occurred while the patients were in 
the trial were 2.7% in the icosapent ethyl group 
and 2.1% in the placebo group (P = 0.06), although 
there were no fatal bleeding events in either group; 
there were no significant differences between 
the icosapent ethyl group and the placebo group 
in the rates of adjudicated hemorrhagic stroke 
(0.3% vs. 0.2%, P = 0.55), serious central nervous 
system bleeding (0.3% vs. 0.2%, P = 0.42), or 
gastrointestinal bleeding (1.5% vs. 1.1%, P = 0.15) 
(Table S8 in the Supplementary Appendix).

Discussion

In REDUCE-IT, the risk of the primary composite 
end point of cardiovascular death, nonfatal myo-
cardial infarction, nonfatal stroke, coronary re-
vascularization, or unstable angina, assessed in a 
time-to-event analysis, was significantly lower, by 
25%, among the patients who received 2 g of 
icosapent ethyl twice daily than among those 
who received placebo, corresponding to an abso-
lute between-group difference of 4.8 percentage 
points in the rate of the end point and a number 
needed to treat of 21. The risk of the key second-
ary composite end point of cardiovascular death, 
nonfatal myocardial infarction, or nonfatal stroke 
in a time-to-event analysis was also significantly 
lower, by 26%, in the icosapent ethyl group than 
in the placebo group, corresponding to an abso-
lute between-group difference of 3.6 percentage 
points in the rate of the end point and a number 
needed to treat of 28. Prespecified hierarchical 
testing of other secondary end points revealed 
that the risks of a variety of fatal and nonfatal 
ischemic events were lower in the icosapent ethyl 
group than in the placebo group, including a 20% 
lower risk of cardiovascular death. The benefits 
were observed against a background of appropri-
ate statin use among patients who had a median 

LDL cholesterol level of 75.0 mg per deciliter at 
baseline.

The overall rates of adverse events were simi-
lar in the trial groups. Serious adverse events 
related to bleeding occurred in more patients in 
the icosapent ethyl group than in the placebo 
group, although the overall rates were low; 
there were no fatal bleeding events in either group, 
and the rates of adjudicated hemorrhagic stroke, 
serious central nervous system bleeding, and seri-
ous gastrointestinal bleeding were not signifi-
cantly higher in the icosapent ethyl group than 
in the placebo group. The rate of hospitalization 
for atrial fibrillation or flutter was significantly 
higher in the icosapent ethyl group than in the 
placebo group, although the rates were low. The 
rates of adverse events and serious adverse events 
leading to discontinuation of trial drug were 
similar in the two groups.

The results of REDUCE-IT stand apart from 
the negative findings of several contemporary tri-
als of other agents that also lower triglyceride 
levels, including other n−3 fatty acids, extended-
release niacin, fenofibrate, and cholesteryl ester 
transfer protein inhibitors.10-13 It is not known 
whether the lack of benefit from n−3 fatty acids 
in previous trials may be attributable to the low 
dose or to the low ratio of EPA to docosahexaenoic 
acid (DHA).12,13 Both the formulation (a highly pu-
rified and stable EPA ethyl ester) and dose (total 
daily dose of 4 g) used in REDUCE-IT were dif-
ferent from those in previous outcome trials of 
n−3 fatty acids. JELIS, which compared a combi-
nation of statin therapy and pure EPA with statin 
therapy alone, showed that the risk of ischemic 
events was significantly lower in the group that 
received the combination treatment than in the 
group that received statin therapy alone.14 Al-
though the dose of EPA administered in JELIS 
(1.8 g daily) was lower than the EPA-equivalent 
dose used in REDUCE-IT (4 g daily), it resulted 
in a plasma EPA level (170 μg per milliliter in a 
Japanese population) similar to that attained in 
a previous 12-week lipid study in which a total 
daily dose of 4 g of icosapent ethyl was used in 
a Western population (183 μg per milliliter)25,26 
and similar to that attained in the current trial. 
However, unlike the current trial, JELIS included 
an open-label design without a placebo group, 
used a low-intensity statin, and was conducted 
in a single country; patients also had higher 
levels of LDL cholesterol at baseline (182 mg per 

Figure 3 (facing page). Key Secondary Efficacy 
Composite End Point in Selected Prespecified  
Subgroups.

Shown are the hazard ratios and 95% confidence in-
tervals for the key secondary efficacy composite end 
point of cardiovascular death, nonfatal myocardial in-
farction, or nonfatal stroke, as assessed in a time-to-
event analysis, in selected prespecified subgroups of 
the intention-to-treat population. The confidence in-
tervals shown for the subgroup analyses have not 
been adjusted for multiple testing, and inferences 
drawn from the intervals may not be reproducible.
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deciliter [4.71 mmol per liter] before initiation of 
statin therapy) and lower baseline triglyceride val-
ues (151 mg per deciliter [1.70 mmol per liter]) 
than the patients in REDUCE-IT.

Metabolic data provide evidence that icosa-
pent ethyl–based formulations do not raise LDL 
cholesterol levels, whereas DHA-based formula-
tions do.27 The results of the current trial should 
not be generalized to other n−3 fatty acid prepa-
rations — in particular, dietary-supplement 
preparations of n−3 fatty acid mixtures, which 
are variable and unregulated and which have not 
been shown to have clinical benefit.

A triglyceride level of 150 mg per deciliter or 
higher was an initial inclusion criterion in  
REDUCE-IT (although the required level was 
subsequently changed to ≥200 mg per deciliter); 
however, owing to allowance for variability in 
these levels, 10.3% of enrolled patients had tri-
glyceride levels lower than 150 mg per deciliter 
at baseline. The observed cardiovascular bene-
fits were similar across baseline levels of triglyc-
erides (<150, ≥150 to <200, and ≥200 mg per 
deciliter). In addition, the significantly lower risk 
of major adverse cardiovascular events with 
icosapent ethyl than with placebo appeared to 
occur irrespective of the attained triglyceride 
level at 1 year (≥150 or <150 mg per deciliter), 
which suggests that the cardiovascular risk re-
duction was not associated with attainment of a 
more normal triglyceride level. These observa-
tions suggest that at least some of the effect of 

icosapent ethyl that resulted in a lower risk of 
ischemic events than that with placebo may be 
explained by metabolic effects other than a re-
duction of triglyceride levels.28

Mechanisms responsible for the benefit of 
icosapent ethyl observed in REDUCE-IT are cur-
rently not known. The timing of the divergence 
of the Kaplan–Meier event curves suggests a 
delayed onset of benefit, which may reflect the 
time that is needed for a benefit from a reduc-
tion in triglyceride levels to be realized or may 
indicate that other mechanisms are involved. 
The modestly higher rate of bleeding events with 
icosapent ethyl suggests that there may be an 
antithrombotic mechanism of action. However, 
it is unlikely that an antithrombotic effect would 
reduce the rate of elective revascularization. Also, 
if the full explanation involved an antiplatelet or 
anticoagulant effect, one might expect a large 
increase in the rate of major bleeding events, which 
was not observed.29 It is possible that membrane-
stabilizing effects could explain part of the bene-
fit.20,21,30 Stabilization or regression of coronary 
plaque (or both) may also play a part.19,31 Our 
observation of lower rates of cardiac arrest and 
sudden cardiac death with icosapent ethyl than 
with placebo in the current trial might support 
that mechanism, although these findings should 
be viewed as exploratory. It is also possible that 
the difference in high-sensitivity C-reactive pro-
tein level observed in REDUCE-IT may contribute 
to the benefit; the Canakinumab Antiinflam-

Figure 4. Hierarchical Testing of End Points.

Shown is the prespecified plan for hierarchical testing of end points. The rates of all end points up to death from any cause were significantly 
lower in the icosapent ethyl group than in the placebo group.
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matory Thrombosis Outcome Study (CANTOS) 
showed a significant reduction in the risk of 
ischemic events with treatment targeted at in-
flammation.32-35 Blood samples obtained during 
REDUCE-IT have been banked for biomarker 
and genetic analyses that may provide more in-
formation regarding mechanisms of action.

Ongoing trials of moderate-to-high doses of 
pure EPA ethyl ester will provide further infor-
mation on the effects of these agents.10,36 These 
trials include the Randomized Trial for Evaluation 
in Secondary Prevention Efficacy of Combination 
Therapy–Statin and EPA (RESPECT-EPA; UMIN 
Clinical Trials Registry number, UMIN000012069), 
a secondary prevention outcomes trial involving 
statin-treated patients in Japan, and the Effect of 
Vascepa on Improving Coronary Atherosclerosis 
in People with High Triglycerides Taking Statin 
Therapy (EVAPORATE; ClinicalTrials.gov number, 
NCT02926027), which is examining changes in 
coronary plaque over 9 to 18 months.

Our trial has certain limitations. First, at the 
time the trial was designed, there was relatively 
little use of ezetimibe or data supporting its use.37 
However, subgroup analyses do not suggest a dif-
ferential benefit for patients taking ezetimibe. 
Similarly, proprotein convertase subtilisin–kexin 
type 9 (PCSK9) inhibitors were not available for 
the majority of the patients in the trial.38 Second, 
if mineral oil in the placebo affected statin ab-
sorption in some patients, this might have con-
tributed to differences in outcomes between the 
groups. However, the relatively small differences 
in LDL cholesterol levels between the groups 
would not be likely to explain the 25% lower risk 
observed with icosapent ethyl, and a post hoc 
analysis suggested a similar lower risk regard-
less of whether there was an increase in LDL 
cholesterol level among the patients in the pla-
cebo group. Although JELIS was designed as an 
open-label study that did not use a mineral oil 
placebo, it showed a 19% lower risk of ischemic 
events with statin therapy plus EPA than with 
statin therapy alone.

In conclusion, among patients with elevated 
triglyceride levels who were receiving statin ther-
apy, the risk of major ischemic events, including 
cardiovascular death, was significantly lower with 
2 g of icosapent ethyl twice daily (total daily dose, 
4 g) than with placebo.
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