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[bookmark: _Ref80503453]Executive Summary:  
Efficacy:
· Icosapent ethyl (Vascepa) is an omega-3 fatty acid (omega-3 FA), containing ≥ 96% eicosapentaenoic acid (EPA), that has been approved by the Food and Drug Administration (FDA) as an adjunct to diet and exercise for the reduction of triglyceride (TG) levels in patients with severe hypertriglyceridemia (TG ≥ 500 mg/dL).
· The recommended daily dose is 4g/day taken as two (1g) capsules twice daily with food.
· Two pivotal phase III, randomized, placebo-controlled, double blind trials (MARINE and ANCHOR) led to the approval of icosapent ethyl by demonstrating a statistically significant reduction in TG levels and improvement in other lipid parameters (e.g., non-HDL) with doses ranging from 2-4g/day. No significant increase in low-density lipoprotein (LDL) cholesterol was observed in either trial but a small significant reduction in high-density lipoprotein (HDL) cholesterol was noted with the 4 gram dose in the ANCHOR trial. 
· Low-density lipoprotein cholesterol was not significantly affected in the two icosapent ethyl studies; while there is generally an increase in LDL cholesterol observed with EPA/DHA combination fish oils.  The relevance of this difference is unknown since there are no data to support whether use of EPA-only fish oil products has any advantage or disadvantage over combination EPA/DHA products such as omega-3-acid ethyl esters (Lovaza) or the VA contracted fish oil product. 
· Icosapent ethyl has not been demonstrated to reduce the risk for pancreatitis in patients with severely elevated TG levels (>500 mg/dL).
· Evidence is lacking to support an effect of icosapent ethyl on cardiovascular morbidity or mortality. There is one study currently recruiting patients designed to determine the effect of adding icosapent ethyl to statins on cardiovascular outcomes: Reduction in Cardiovascular Events with EPA (REDUCE-IT). Results are expected in 2017.
· Evidence directly comparing icosapent ethyl to other TG lowering medications (e.g., fibrates, niacin) is lacking.  

Safety:
· Icosapent ethyl is generally well tolerated with a safety profile similar to placebo.
· Arthralgias were reported in >2% of patients receiving icosapent ethyl and occurred more frequently than those receiving placebo.  
· All serious adverse events (n=20) that occurred in both the MARINE and ANCHOR studies were found to be unrelated to the use of icosapent ethyl.
· It is unknown whether patients with fish and/or shellfish allergies are at an increased risk for allergic reactions with the use of icosapent ethyl.
· The ANCHOR study identified one patient in the 4g/day group that had an increase in ALT > 3 times the upper limit of normal detected at week 12.  As a result, aspartate aminotransferase (AST) and alanine aminotransferase (ALT) levels should be monitored periodically during therapy with icosapent ethyl, especially in those patients with liver impairment.
· Safe and effective use has not been established in patients with renal or hepatic insufficiency. 
· Omega-3 FA can inhibit cyclo-oxygenase, decreasing platelet aggregation and theoretically increasing the risk for bleeding. However, inconsistent results exist concerning the effects of fish oil supplements on bleeding risk.  The FDA states that EPA and DHA demonstrate small, dose-related increases in bleeding time which are of no clinical significance in doses of 3g/day or less of EPA plus DHA.  Patients on anticoagulation therapies or other drugs affecting coagulation should be periodically monitored while on icosapent ethyl.

Introduction
Icosapent ethyl is an EPA only ethyl ester product, which gained FDA approval in 2012.  It was approved as an adjunct to diet for reducing triglycerides in adult patients with severe hypertriglyceridemia.

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating icosapent ethyl for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in VA.

Pharmacology/Pharmacokinetics1
Icosapent ethyl acts by reducing the hepatic synthesis and secretion of very low-density lipoprotein (VLDL) and increasing triglyceride clearance from VLDL particles. The exact mechanism of action for this process is not completely known; however, the following theories have been postulated: inhibition of acyl coenzyme A (CoA)-1,2 diacylglycerol acyltransferase (DGAT), increased hepatic beta-oxidation, reduction in the hepatic synthesis of triglycerides or an increase in plasma lipoprotein lipase activity.

After oral administration, icosapent ethyl is de-esterified, allowing its active metabolite, EPA, to be absorbed.  EPA then enters the systemic circulation through the thoracic duct lymphatic system.  Peak plasma concentrations are achieved approximately five hours after oral intake.    

At steady state, the mean volume of distribution of EPA is approximately 88 liters.  Once absorbed, the majority of circulating EPA is incorporated into phospholipids, triglycerides and cholesteryl esters.  Less than 1% of the metabolite is present as the un-esterified fatty acid and more than 99% of the metabolite is bound to plasma proteins.  

Following absorption and distribution, most of EPA is metabolized through beta-oxidation in the liver, similar to the breakdown of dietary fatty acids.  Long carbon chains of EPA are split via beta-oxidation into acetyl CoA, and then converted into energy through the Krebs cycle.  A small amount of EPA is metabolized by the cytochrome P450 (CP450) metabolic pathway.  At steady state, the total plasma clearance of EPA is 684 mL/hr, and the plasma elimination half-life is approximately 89 hours.  Neither the drug nor its metabolites are renally eliminated.

FDA Approved Indication(s)1 
Icosapent ethyl is FDA approved as an adjunct therapy to diet and exercise for the reduction of TG levels in adult patients with severe hypertriglyceridemia (≥ 500 mg/dL).

Potential Off-label Uses
This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).

Due to the similarities between omega-3 FAs and icosapent ethyl, potential off-label uses for this agent may include: prevention of cardiovascular disease, rheumatoid arthritis, psoriasis, pancreatitis, macular degeneration, mood disorders, glomerular kidney disease, etc.  
 
Cardiovascular Disease:  Conflicting evidence exists for the use of omega-3 FAs in the prevention and treatment of cardiovascular disease.  Consumption of omega-3 FAs led to reductions in cardiovascular events (coronary heart disease and cardiovascular deaths) as demonstrated in a large, randomized clinical trial, meta-analysis and systematic review.2-5 In contrast, some recent clinical trials and meta-analyses have demonstrated neutral effects of omega-3 FA on cardiac outcomes.6-9 Researchers question if the insignificant outcomes of some trials are the result of inadequate power, owing to low event rates, improved modern medical therapies for the treatment of cardiovascular events or the true lack of benefit of omega-3 FA on cardiovascular health.10

There is one published, open-label, blinded endpoint study that investigated the impact of adding 1.8 grams of a highly purified EPA-only product to low dose statins in 18,645 Japanese patients followed for a mean of 4.6 years. In this study, there was a significant reduction in major coronary events in the EPA-only group.  The differences, however, were driven by reduction in non-fatal events like unstable angina. No differences in individual outcomes such as sudden cardiac death, fatal MI or revascularizations were seen. The applicability of this study is limited by its open-label design, inclusion of only Japanese subjects, 70% of the population being women and the use of very low doses of statins (simvastatin 5-10 mg or pravastatin 10-20 mg daily). Additionally, the study utilized a different EPA-only product (300 mg/capsule from Mochida Pharmaceuticals) than icosapent ethyl.11

Recommendations from the American Heart Association (AHA) support daily consumption of 1 gram of EPA/DHA by patients with documented coronary heart disease, preferably in the form of fatty fish. Physicians may recommend supplementation with omega 3 FAs for individuals with a low dietary intake of fatty fish. Dietary consumption of omega-3 FA is preferred over supplements by the AHA due to improved absorption from natural sources. Recognizing that conflicting evidence exists for the use of omega-3 FA to reduce and prevent cardiovascular disease, the AHA recommends additional trials with broad objectives be conducted in order to clarify the benefits of omega-3 FA supplementation, including FDA approved icosapent ethyl, on cardiovascular health.12
Other Uses:  Omega-3 FAs have also been studied as both primary and adjunctive therapy in a number of other disease states, including: rheumatoid arthritis, psoriasis, pancreatitis, macular degeneration, mood disorders and glomerular kidney disease.  Results pertaining to the efficacy of omega-3 FAs in these disease states originate from a limited number of trials and from trials with conflicting data.  As a result, further research must be conducted prior to considering omega-3 FA or icosapent ethyl for use in the treatment of these disease states.13
 
Current VA National Formulary Alternatives
National formulary alternatives for the management of hypertriglyceridemia include fish oil, niacin and gemfibrozil.  When triglyceride-reducing therapies are used in combination with statins, the PBM-MAP-VPEs recommend considering fish oil supplements or niacin.  Fibrate+statin combinations are not recommended for use within VA due to increased risk of adverse drug events, specifically muscle related events, and a lack of evidence suggesting benefit beyond treatment with statins.

Dosage and Administration1
Prior to the initiation of icosapent ethyl therapy, patients should be placed on an appropriate lipid-lowering diet and exercise regimen.  In addition, attempts should be made to control for secondary causes of hypertriglyceridemia, such as diabetes mellitus, hypothyroidism and/or alcoholism.  Various medications such as protease inhibitors, corticosteroids, beta blockers, thiazide diuretics and estrogens also increase triglyceride levels.

Each amber-colored, soft gelatin capsule of Vascepa contains 1g of icosapent ethyl, the precursor to eicosapentaenoic acid.  

The recommended daily dose of icosapent ethyl for the treatment of hypertriglyceridemia (TG > 500 mg/dL) is 4 g/day taken as two (1g) capsules twice daily.  Icosapent ethyl should be taken with or following a meal.  Although food has not been shown to have an effect on the absorption of the drug, icosapent ethyl was administered with or following a meal in all of the clinical trials; therefore, administration should continue in this manner.  

Efficacy 
Efficacy Measures
Two pivotal phase III, randomized, placebo-controlled, double blind trials (MARINE and ANCHOR) evaluated the change in triglyceride levels from baseline when compared to placebo as their primary efficacy endpoint.  Secondary endpoints included the percent changes in non-high density lipoprotein (non-HDL) cholesterol, very low density lipoprotein cholesterol (VLDL-C), lipoprotein-associated phospholipase A2 (Lp-PLA2), and apolipoprotein B (Apo B). 
  
Summary of efficacy findings 
The MARINE and ANCHOR trials led to the approval of icosapent ethyl.  Icosapent ethyl contains omega-3 FA that are >96% EPA.   The FDA approved this medication on July 26, 2012 as an adjunct to diet and exercise for the reduction of triglyceride levels in adult patients with severe hypertriglyceridemia (≥ 500 mg/dL). Although iscosapent ethyl reduces TG levels, evidence is lacking to support an association between this treatment and a reduction in the risk for pancreatitis or cardiovascular morbidity or mortality in patients with severe hypertriglyceridemia.
MARINE Trial14
The MARINE trial was a 12-week study, with a 40-week open label extension, that evaluated the efficacy and safety of iscosapent ethyl in patients (n=229) with fasting TG levels between 500 to 2,000 mg/dL.  Averages of two TG levels were used to identify patients for study enrollment, following a 4-6 week diet and stabilization period.  After induction, patients were randomized into three groups: 4g/day icosapent ethyl, 2g/day icosapent ethyl or placebo.  Baseline demographics showed that patients were predominantly Caucasian males (88% Caucasian, 76% male) with a mean age of 53 years, a mean body mass index (BMI) of 31 kg/m2 and a median TG level of 697 mg/dL.  The majority (75%) of patients were not on statin therapy.  Out of the 229 patients randomized, a total of 14 patients (4g/day group, n=3, 2g/day group, n=6, and placebo group, n=5) did not complete the study due to adverse events, withdrawal of consent, or TG >2,000mg/dL.   

The primary efficacy endpoint was the placebo-corrected median percent change in TG from baseline to week 12.  Secondary efficacy endpoints were the percent changes in non-high density lipoprotein (non-HDL) cholesterol, very low density lipoprotein cholesterol (VLDL-C), lipoprotein-associated phospholipase A2 (Lp-PLA2), and apolipoprotein B (Apo B).

Results showed a statistically significant, placebo-corrected reduction in TGs in both the 4g/day icosapent ethyl group (33.1%; p<0.0001) and the 2g/day group (19.7%; p<0.0001) versus placebo.  Significant reductions in non-HDL, VLDL-C, Lp-PLA2, and Apo B versus placebo were also observed. No significant differences were seen in LDL or HDL cholesterol levels.  

The MARINE trial demonstrated that icosapent ethyl significantly reduced TG levels versus placebo and improved other lipid parameters without significantly increasing the LDL cholesterol levels. 

ANCHOR Trial15
The ANCHOR trial evaluated the efficacy and safety of icosapent ethyl in high-risk patients (n=702) on statins with residually high TG levels (>200 and <500 mg/dl) and LDL cholesterol >40 and <100 mg/dl.  Patients were randomized into three groups; 4g/day icosapent ethyl, 2g/day icosapent ethyl or placebo.  Each group was stratified by type of statin, the presence of diabetes and gender.  The study population was mostly Caucasian males (Caucasian 96%, males 61%) with a mean age of 61 years, a mean BMI of 33 kg/m2 and median TG levels at baseline of 259 mg/dL.  The majority of patients (90%) were on a statin, and 73% of the treatment group had diabetes.  

The primary efficacy endpoint was the median percent change in TG levels from baseline versus placebo at 12 weeks. Results showed a statistically significant reduction in TGs with the use of 4g/day (21.5%; p<0.0001) and 2g/day (10.1%; p<0.0005) vs. placebo at 12 weeks. 

Secondary endpoints included median placebo-adjusted percent change in non-HDL-C, LDL-C, Apo B, VLDL-C, and Lp-PLA2. In the 4g/day group, non-HDL-C, VLDL-C, Lp-PLA2, LDL-C, and Apo B were reduced significantly from baseline. Exploratory endpoints included median placebo-adjusted percent change in high sensitivity C-reactive protein (hsCRP), total cholesterol (TC), HDL-C and VLDL-TG. All of the exploratory endpoints were significantly reduced, including HDL-C in the 4g/day group. Upon analysis of subgroups, significant decreases in TG levels were observed with the 4g/day group (n=226) in patients taking simvastatin (31.8%) atorvastatin (18.6%) or rosuvastatin (39.1%).  Of the 234 patients in the 2g/day group, significant decreases were only observed in those patients taking simvastatin (33.2%). Patients being treated with the 4g/day and higher intensity statin regimens showed greater decreases in TG and non-HDL versus less intense statin regimens. Finally, patients with higher baseline TG levels experienced greater reductions in TGs. 

Evidence Comparing EPA Only versus EPA/DHA Fish Oil Products16
Low-density lipoprotein cholesterol was not significantly affected in the two icosapent ethyl studies; while there is generally an increase in LDL cholesterol observed with EPA/DHA combination fish oils.  The relevance of this difference is unknown since there are no data to support whether use of EPA-only fish oil products has any advantage or disadvantage over combination EPA/DHA products such as omega-3-acid ethyl esters (Lovaza) or the VA contracted fish oil product. 

There are no studies demonstrating an effect of icosapent ethyl on cardiovascular morbidity or mortality. However, there is one study underway that will examine the effect of icosapent ethyl 4 grams/day added to statins on cardiovascular outcomes in 8,000 high-risk patients. The study is called the Reduction in Cardiovascular Events with EPA (REDUCE-IT)17

For further details on the efficacy results of the clinical trials, refer to Appendix A:  Clinical Trials (page 16).

Adverse Events (Safety Data)1,14,15
In addition to evaluating efficacy, the MARINE and ANCHOR trials also evaluated the safety profile of icosapent ethyl.  

The MARINE trial14
The MARINE study treatment groups received the same therapies as the ANCHOR study.  Table 1 outlines treatment-emergent adverse events in the MARINE study. 
	Table 1.  Treatment-emergent adverse events occurring in more than three percent of patients (safety population) (MARINE study)

	System Organ Class, Preferred Term
	Icosapent Ethyl

         4g/day               2g/day
        (n = 77)             (n = 76)
	

Placebo
(n = 76)

	Any treatment-emergent adverse event

	  
      27 (35%)
	     
       26 (34%)
	  
 28 (37%)

	Diarrhea
Nausea
Eructation
	           1 (1%)
           1 (1%)
           0
	           4 (5%)
           5 (7%)
           1 (1%)

	           5 (7%)
           4 (5%)
           3 (4%)



Table adapted from reference 14

Treatment-emergent adverse events were comparable across the three treatment groups in the MARINE study.  The most common events were gastrointestinal in nature (i.e. diarrhea, nausea, and eructation).  Adverse events lead to the withdrawal of 4 patients from the study population, 1 from the 2g/day group and 3 from the placebo group. Two serious adverse events occurred, including coronary artery disease (4g/day icosapent ethyl group) and non-cardiac chest pain (2g/day icosapent ethyl group), of which neither were considered to be related to icosapent ethyl.  No deaths occurred during the MARINE study.  

ANCHOR trial15
Out of 702 patients, 46.2% of patients had > 1 treatment emergent adverse event regardless of cause; 106 in the 4g/day treatment group, 106 in the 2g/day treatment group and 112 in the placebo group.  Table 2 outlines the treatment-emergent adverse events reported.

	Table 2. Treatment-emergent adverse events * occurring in more than three percent of patients (safety population) (ANCHOR study)

	
	Icosapent Ethyl

         4g/day               2g/day
        (n = 233)           (n = 236)
	

Placebo
(n = 233)
	

Total
(n = 702)

	Gastrointestinal disorders


	All
	  27 (11.6%)
	     27 (11.4%)
	40 (17.2%)
	94 (13.4%)

	Diarrhea
Nausea
	      8    (3.4%)
      5    (2.1%)
	       9   (3.8%)
       5   (2.1%)
	10   (4.3%)
      7   (3.0%)
	27   (3.8%)
17   (2.4%)

	
	
	
	
	

	Infections and infestations

	
	
	
	
	

	All
Nasopharyngitis
	     31 (13.3%)
       1   (0.4%)
	     30 (12.7%)
       6   (2.5%)
	    38 (16.3%)
      7   (3.0%)
	99 (14.1%)
14   (2.0%)

	
Musculoskeletal and connective tissue sidorders

	
All
Arthralgia
	
     18  (7.7%)
       4  (1.7%)
	
     18 (7.6%)
       8  (3.4%)
	
    10  (4.3%)
      1  (0.4%)
	
46  (6.6%)
13  (1.9%)



*Treatment-emergent adverse events were defined as any adverse event that began after the first dose of double-blinded study drug or occurred before the first dose and worsened in severity during the double-blinded treatment period. Table adapted from reference 15.
       
The most commonly reported adverse events in ANCHOR included diarrhea, nausea, arthralgia, and nasopharyngitis occurring in >3% of the population. These events were considered mild to moderate in severity and were reported with similar frequency in all groups. In contrast to gastrointestinal disorders, only arthralgias occurred with a greater incidence in the icosapent ethyl groups versus placebo.  Of note, the incidence of arthralgia was not considered to be dose dependent.  There were 18 serious adverse events reported in the ANCHOR study (7 patients in the 4 g/day group, 6 patients in the 2 g/day group and 5 patients in placebo group).  One death due to myocardial infarction occurred in a patient receiving placebo.  None of the serious adverse events or death were considered to be treatment related. 

Deaths and Other Serious Adverse Events 
Between the MARINE and ANCHOR studies, 20 serious events were reported (MARINE: 4g/day group, n=1; 2g/day group, n=1; ANCHOR: 4g/day group, n=7; 2g/day group, n=6; the placebo group, n=5, including one death). Among the reported events were coronary artery disease, non-cardiac chest pain, myocardial infarction and a single death. All serious events, including the single death, were not considered related to icosapent ethyl.  

Common Adverse Events
Mild to moderate gastrointestinal disorders were the most common treatment-emergent adverse events in the both studies. The most common adverse event specifically related to icosapent ethyl was arthralgias, which was only reported in the ANCHOR study.  

Other Adverse Events
No statistically significant increase in liver functions tests (LFTs) (e.g.,  alanine aminotransferase [ALT], aspartate aminotransferase [AST]), creatinine kinase, fasting plasma glucose levels, or hemoglobin A1c were seen in the MARINE or ANCHOR active treatment groups compared to placebo.

The effect of fish/fish oil supplements on bleeding and hemostatic factors have been evaluated and inconsistent data have been presented.14,15,18-21 Currently, the labeling for Lovaza (a DHA/EPA prescription fish oil product) includes cautionary statements with regard to bleeding risk.  The FDA concluded that medications containing EPA and DHA appeared to cause small, dose-related increases in bleeding time but did not appear to exceed normal limits.  These observations are of unclear clinical relevance.  With the use of 3g/day or less of EPA plus DHA, increases in bleeding time either do not occur or are of no significance.22 However, the prescribing information for icosapent ethyl includes a statement regarding recommended periodic monitoring of patients receiving drugs affecting coagulation in combination with isosapent ethyl. 

Tolerability
According to the MARINE and ANCHOR studies, icosapent ethyl is generally well-tolerated and has a safety profile comparable to placebo.  For further details on the safety results of the clinical trials, refer to Appendix A (page 16).

Contraindications1
Icosapent ethyl is contraindicated in patients with known hypersensitivity (e.g., anaphylactic reaction) to icosapent ethyl including any of its components.  

Warnings and Precautions1
Hypersensitivity:  It is unknown whether patients with fish and/or shellfish allergies are at an increased risk of an allergic reaction to icosapent ethyl.

Hepatic impairment:  The ANCHOR study identified one patient in the 4 g/day group who had an increase in ALT >3 times the upper limit of normal detected at week 12.  Evaluated levels decreased during follow-up after the study.  In patients with hepatic impairment, AST and ALT should be monitored periodically during therapy with icosapent ethyl.

Special Populations1
Pregnancy:  Pregnancy category C.  No well-controlled studies have been conducted in pregnant women.  A number of studies have been conducted in lab animals demonstrating numerous fetal adverse events.  Due to the lack of evidenced-based studies involving pregnant women, it is unknown whether or not icosapent ethyl causes harm to the fetus or affects human reproductive capacity.  When considering icosapent ethyl during pregnancy the possible risks versus benefits should be evaluated.  

Lactation:  Studies with omega-3-acid ethyl esters have demonstrated excretion of the drug in human milk; however, the effect of this excretion is unknown.  In lactating rats, given oral gavage of 14-C-ethyl EPA, drug levels were 6 to 14 times higher in milk than in plasma.  Caution should be used when administering icosapent ethyl to nursing mothers.

Pediatrics:  Use has not been established in pediatric patients.

Elderly:  No overall differences between subjects >65 years old and younger patient populations was observed in clinical studies.  It is important to note that older patients have been known to show greater sensitivity to this medication.  Of the total number of patients in clinical studies, 33% of patients were >65 years old.

Renal Impairment:  Use has not been established in patients with renal insufficiency.

Hepatic Impairment:  Use has not been established in patients with hepatic insufficiency. Limited evidence has shown an increase in LFTs, so periodic monitoring of LFTs is recommended, especially in patients with hepatic impairment. 
Postmarketing Safety Experience (Optional)23
No safety concerns were noted in the marketing application that would require specific post-marketing safety evaluation

Sentinel Events
After extensive search of the literature, no sentinel events have been identified that were directly attributable to icosapent ethyl.

Look-alike / Sound-alike (LA / SA) Error Risk Potential
As part of a Joint Commission standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from three data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name <icosapent ethyl>:  <icodextrin, icatibant>
LA/SA for trade name <Vascepa>:  <Vestura, Vepesid>

Drug Interactions1,22,24
Drug-Drug Interactions	

Anticoagulants/Antiplatelets
Some studies with omega-3 FA demonstrated prolongation of bleeding time.  The prolongation of bleeding time reported in these studies did not exceed that of normal limits and was not considered clinically significant.  
· In a multi-dose drug-drug interaction study, involving 25 healthy adults, icosapent ethyl 4g/day did not significantly change the single dose area under the curve (AUC) or maximum concentration (Cmax) of R- and S-warfarin.  The anti-coagulation pharmacodynamics of warfarin also remained unchanged.
· Omega-3 FA such as EPA and DHA can inhibit cyclo-oxygenase, decreasing platelet aggregation.  Theoretically, it is possible that long-term dietary enrichment with omega-3 FA can increase the risk for bleeding.
Patients on anticoagulant therapies or other drugs/supplements affecting coagulation (i.e. antiplatelets, NSAIDs, warfarin) should be monitored periodically while on icosapent ethyl.

No drug interactions were observed in healthy adults when icosapent ethyl 4g/day was co-administered with atorvastatin, omeprazole, and rosiglitazone.

Acquisition Costs
Refer to VA pricing sources for updated information.
Pharmacoeconomic Analysis
There are no published pharmacoeconomic analyses available. 

Conclusions
Icosapent ethyl (Vascepa) is an EPA-only ethyl ester, differing from other fish oil products, which contain both DHA and EPA.  Icosapent ethyl was FDA approved as an adjunct therapy to diet and exercise for the reduction of triglyceride levels in adult patients with severe hypertriglyceridemia ( 500 mg/dL) at a dose of 4 g/day. 

There have been two published clinical trials demonstrating a statistically significant reduction in triglyceride levels in patients taking 4g/day of icosapent ethyl in comparison to placebo. In the MARINE study, 229 patients with very high TG levels (>500 mg/dL and <2,000 mg/dL) were randomized to 4 grams of icosapent ethyl daily, 2 grams of icosapent ethyl daily or placebo for 12 weeks. Icosapent ethyl 4g/day resulted in a placebo-corrected median reduction in TGs of 33.1% (p<0.0001). The ANCHOR study evaluated 702 patients with moderately elevated TG levels (>200-<500 mg/dL) and considered to be at high risk for cardiovascular disease. Icosapent ethyl 4g/day reduced TGs from baseline by a median of 21.5% vs. placebo (p<0.0001). In both studies, icosapent ethyl 4g/day did not appreciably affect LDL but significant reductions were observed in VLDL, total cholesterol, Apo B, lipoprotein-associated phospholipase A2 and high-sensitivity C-reactive protein. There are no studies examining the effect of icosapent ethyl on cardiovascular outcomes or for the prevention of pancreatitis in patients with very high TG levels. There is one large study currently recruiting statin-treated patients to determine the effect of adding icosapent ethyl on cardiovascular morbidity and mortality; Reduction in Cardiovascular Events with EPA (REDUCE-IT). The results of that trial are not expected until 2017.

With regard to safety, common adverse events reported in clinical trials were gastrointestinal in nature, mostly mild to moderate in severity and similar to placebo. Arthralgia was reported in >2% of patients and occurred at a greater frequency vs. placebo. There were 20 serious adverse events reported in the two pivotal trials (MARINE and ANCHOR) but none of those events was considered related to treatment with icosapent ethyl. There was one patient noted to have an increase in liver function tests (LFTs) >3 times the upper limit of normal while receiving isosapent ethyl. Therefore, periodic monitoring of LFTs is recommended in patients with liver impairment. As with other fish oil products, because there may be a potential increased risk for increased bleeding, especially with higher doses, patients receiving concomitant anticoagulants should be closely monitored. 

Low-density lipoprotein cholesterol was not significantly affected in the two icosapent ethyl studies; while there is generally an increase in LDL cholesterol observed with EPA/DHA combination fish oils. The relevance of this difference is unknown since there are no data to support whether the use of EPA-only fish oil products has any advantage or disadvantage over combination EPA/DHA products such as omega-3-acid ethyl esters (Lovaza) or the VA contracted fish oil product. Additionally, evidence directly comparing icosapent ethyl to other TG lowering medications (e.g., fibrates, niacin) is lacking. 
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APPENDIX A
	FDA-APPROVED INDICATIONS: SUMMARY OF EVIDENCE

	
	Study Design

	Population Size (N)
	Treatment Groups
	Inclusion/Exclusion Criteria
	Results/Conclusions

	Reference 14:  Bays et al. 

MARINE Trial
	Phase III multicenter, placebo-controlled, randomized, double-blinded clinical trial with open label extension
	N = 229
	Randomized diet-stable patients with fasting TG >500 mg/dl and <2,000 mg/dl (with or without background statin therapy) to icosapent ethyl
4 g/day, 2 g/day, or placebo. 
	Inclusion Criteria:
· > 18 years
· After stabilization period with diet, lifestyle, and medication, the average of the fasting TG levels at 2 visits separated by 1 week was >500 mg/dl and <2,000 mg/dl
· Patients required to discontinue prohibited lipid-altering therapy such as fibrates, niacin, and omega-3 fish oil

Exclusion Criteria:  
· Pregnant or planning to become pregnant women
· History of pancreatitis
· BMI >45 kg/m2; weight change >3 kg during the lead-in period
· Hemoglobin A1c >9.5% (patients with diabetes mellitus were required to be receiving stable therapy)
· History of stroke, myocardial infarction, life-threatening arrhythmia, or coronary vascularization within 6 months before screening
· Thyroid-stimulating hormone >1.5 x upper limit of normal; clinical evidence of hypothyroidism or thyroid hormonal therapy that had not been stable for >6 weeks before screening
· Alanine aminotransferase and aspartate aminotransferase >3 x upper limit of normal; an unexplained creatine kinase concentration >3 x upper limit of normal or creatine kinase elevation owing to known muscle disease (e.g., polymyositis, mitochondrial dysfunction)
· Blood donation of  >1 pint (0.5 L) within 30 days before screening or plasma donation within 7 days before screening; the consumption of 2 alcoholic beverages per day after screening; a history of illicit drug use within 1 year before screening
· History of symptomatic gallstone disease unless treated with cholecystectomy; known nephrotic syndrome or >3 g/day proteinuria; and a history or evidence of major and clinically significant disease that could adversely affect the conduct of the study or patient safety
· Prohibited drugs included those for weight loss (including over-the-counter or supplemental agents); human immunodeficiency virus protease inhibitors; cyclophosphamide; isotretinoin; routine or anticipated use of systemic corticosteroids
	Primary end point was the placebo-corrected median percentage of change in TG from baseline to week 12. 
· In patients with TG <750 mg/dl, 4g/day reduced the placebo-corrected TG levels by 33.1% (n =76, p <0.0001) and 2 g/day by 19.7% (n =73, p <0.0051) 
· For a baseline TG level >750 mg/dl 4g/day reduced the placebo-corrected TG levels by 45.4% (n =28, p <0.0001) and 2g/day by 32.9% (n =28, p <0.0016) 
· Did not significantly increase the placebo-corrected median LDL cholesterol levels at 4 g/day -2.3%) or 2 g/day (+5.2%; both p=NS)
· Statistically significant reductions were reported for the following secondary endpoints:
· Non–HDL cholesterol
· 4g/day = 17.7%
· 2g/day = 8.1%
· Apo B
· 4g/day = 8.5%
· 2g/day = 2.6%
· Lipoprotein-associated phospholipase A2
· 4g/day = 13.6%
· 2g/day = 5.1%
· VLDL-C 
· 4g/day = 28.6%
· 2g/day = 15.3%
· Total cholesterol 
· 4g/day = 16.3%
· 2g/day = 6.8%

· Generally well tolerated with a safety profile similar to that of the placebo

	
	Study Design

	Population Size (N)
	Treatment Groups
	Inclusion/Exclusion Criteria
	Results/Conclusions

	Reference 15: Ballantyne et al. 

ANCHOR Trial
	Phase III multicenter, placebo-controlled, randomized, double-blinded clinical trial
	N = 702
	High-risk statin-treated patients with residually high triglyceride (TG) levels (>200 and <500 mg/dl) despite low density lipoprotein (LDL) cholesterol control (>40 and <100 mg/dl).  Patients on a stable diet were randomized to 4 or 2 g/day or placebo
	Inclusion Criteria:
· 18 years
· High risk for cardiovascular disease as defined by NCEP ATP III guidelines
· Willing to maintain stable diet and exercise throughout the study
· Patients were required to have been on >4 weeks of stable statin therapy (with or without ezetimibe) at doses likely to achieve “optimal” LDL <100 mg/dL – changed to <115mg/dL half way through randomization
· 2 values >200 mg/dL

Exclusion Criteria: 
· Body mass index <45 kg/m2, a weight change >3 kg from the first visit to the end of the qualifying period
· Non-high-density lipoprotein (non-HDL) cholesterol levels <100 mg/dl
· Known nephrotic range (>3 g/day) proteinuria, malignancy, bariatric surgery, long-term treatment with antihypertensive and antidiabetic medications, treatment with weight-loss drugs
· Thyroid-stimulating hormone >1.5 times upper limit of normal, alanine aminotransferase or aspartate aminotransferase >3 times upper limit of normal, and unexplained creatine kinase concentration >3 times upper limit of normal or creatine kinase increase from known muscle disease
· [bookmark: _GoBack]A1c >9.5%
	Primary end point =  median percent change in TG levels from baseline versus placebo at 12
weeks.
· 4 and 2 g/day significantly decreased TG levels by 21.5% (p <0.0001) and 10.1% (p < 0.0005) and non-high-density lipoprotein (non-HDL) cholesterol by13.6% (p <0.0001) and 5.5% (p< 0.0054), respectively 
· 4 g/day produced greater reductions in TG and non-HDL cholesterol in patients with higher-efficacy statin regimens and greater TG decreases in patients with higher baseline TG levels
· Significant decreases in TG levels were seen with the 4g/day group (n=226) in patients taking simvastatin (31.8%) atorvastatin (18.6%) or rosuvastatin (39.1%).
· Of the 234 patient in the 2g/day group, significant decreases were only observed in those patients taking simvastatin (33.2%).
· 4 g/day decreased LDL cholesterol by 6.2% (p <0.0067) and decreased apolipoprotein B (9.3%), total cholesterol (12.0%), very-low-density lipoprotein cholesterol (24.4%), lipoprotein-associated phospholipase A2 (19.0%), and high-sensitivity C-reactive protein (22.0%) versus placebo (p <0.001 for all comparisons)
· Generally well tolerated with safety profiles similar to placebo
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