Omega-3-acid ethyl esters
(Lovaza®)

Classification:
Lipid-Regulating Agent
Pharmacology:

Lovaza® is a combination of 900mg ethyl esters consisting primarily of 465mg eicosapentaenoic acid (EPA) and 375mg docosahexaenoic acid (DHA).  Potential actions to lower triglycericeds include inhibition of acyl CoA:1,2-diacylglycerol acyltransferase, increased mitochondrial and peroxisomal β-oxidation in the liver, decreased lipogenisis in the liver, and increased plasma lipoprotein lipase activity.  Reduction in the synthesis of triglycerides in the liver are thought to occur because EPA and DHA are poor substrates for the enzymes responsible for TG synthesis, and EPA and DHA inhibit esterification of other fatty acids.1  Additionally, omega-3 fatty acids are thought to be important in the maintenance of neuronal membrane fluidity required for signaling, the inhibition of proinflammatory cytokines, including brain derived neurotrophic factor, IL-1 β and TNFα, as well as the blockade of L-type calcium channels which may be useful in mood stabilization.2,3  
Pharmacokinetics:

Absorption:  Omega-3 fatty acids are well absorbed orally.  In clinical studies, Lovaza® was administered with meals and had an insignificant effect on absorption.
Distribution:  Ethyl ester administration resulted in significant, dose-dependent EPA increase and a less pronounced, not dose-dependent DHA increase.  Omega-3 fatty acid uptake is not age dependent. 

Metabolism: Omega-3 fatty acids are metabolized into usable eicosanoids, including leukotrienes and prostaglandins, then esterfied and hydrolyzed from tissue and transformed into polyunsaturated fatty acids.

Elimination:  Includes oxidative catabolism to carbon dioxide and water

Indications:

FDA approved indication as an adjunct to diet to reduce triglyceride levels in adult patients with very high (>500 mg/dL) triglyceride levels1
Off-label uses include prevention of cardiovascular disease and treatment of inflammatory disease.  Small clinical trials have investigated omega-3 fatty acid use in the treatment of major depressive, schizophrenia, and bipolar disorders. 
Dosage:

For hypertriglyceridemia, the labeling recommends a daily dose of Lovaza® is 4g omega-3 fatty acid [~2g EPA] (4 capsules) per day in single or divided doses.1       
For off label use in psychiatric disorders, reported efficacious dosages have ranged between 1g and 6g of EPA.
Contraindications: 

· Patients with hypersensitivity to omega-3 fatty acids or its sources, including fish 
Precautions:
· Pregnancy category C

· Patients on beta blockers, thiazides or estrogen should be thoroughly evaluated to deduce etiology of elevated TGs
· Obese patients should be placed on diet and exercise prior to prescribing omega-3 fatty acids  
· No clinical studies have included nursing mothers or children under 18

· Nonresponders after 2 months should discontinue therapy 
Interactions:

· Coadministration with anticoagulants or aspirin may result in prolonged bleeding times, though clinical effect is not well documented 

· Induction of certain CYP450 enzymes occurred in rats, though it has not been studied in humans 

Adverse Events: 
Most notable, dose-dependant side effects are taste disruption, fishy breath, and gastrointestinal upset with limited nausea and vomiting.  Reports of back-pain, flu symptoms and infection are noted but less frequent.  Incidence of rash is rare.
Costs:

	Cost Comparison Chart

	Product
	mg EPA per Cap
	$ per Cap
	# Caps per ~1g EPA
	$ per ~1g EPA

	Lovaza®
	465
	1.063
	2
	2.13

	omega-3 complex HP
	330
	0.141
	3
	0.42


Monitoring:

A baseline and periodic lipid profile are recommended.  Additionally, ALT and AST levels should be monitored periodically. 
Product Identification:

Capsule (soft-gelatin):

1 gram transparent-yellow, imprinted REL900

Efficacy:

Clinical trials evaluated efficacy of Lovaza® for the indicated use as both mono and add-on therapies.  In the monotherapy studies, 84 adult patients with very high triglyceride levels (levels from 500 to 2000 mg/dL) were assessed in a randomized, placebo-controlled, double-blind, parallel-group format using 4g per day of Lovaza® as the intervention.  Median TG (%change = - 29.5), VLDL-C, and non-HDL-C levels were reduced and median HDL-C and LDL-C levels increased from baseline relative to placebo.  In the add-on studies, 254 adult patients with high triglycerides (levels from 200 to 499 mg/dL) being treated with simvastatin 40mg per day were assessed in a randomized, placebo-controlled, double-blind, parallel-group format using the add-on 4g per day of Lovaza® as the intervention. Median TG (%change = - 44.9) and non-HDL-C levels were reduced (p<0.0001), median VLDL-C and Apo-B levels were reduced (p<0.05) and median HDL-C (p<0.05) and LDL-C (p=0.05) increased.1 
Numerous smaller studies have evaluated efficacy of omega-3 fatty acids in treatment of depressive disorder, bipolar disorder and schizophrenia.  Most studies were designed as add-on therapy as opposed to monotherapy.  Their designs and results are summarized in tables on the next page. 
	Omega-3 Fatty Acids in Treatment of Depressive Disorders4,5,6,7,8

	Trial
	Methods 
	Participants 
	Interventions
	Outcomes Assessed 
	Results

	Marangell 2003
	R, DB, PC
6 weeks
	Dx: MDD (DSM-IV)                 n=35; Ages 18-65                   MAD>12, HAM-D28>17
	1) DHA 2g per day                             2) Placebo
	MAD>50% reduction 
	Response rate not significantly different
(p=0.44)

	Nemets       2002
	R, DB, PC
parallel           4 weeks
	Dx: MDD (DSM-IV)                 n=20; Ages 18-75                   HAM-D24>18
	 1) EPA 2g per day
 2) Placebo
	HAM-D24
	Significant improvement in weeks 2, 3, and 4
(p<0.001)

	Peet        2002
	R, DB, PC           12 weeks
	Dx: depression                                          n=70; Ages 18-70                        HAM-D17>15
	1) EPA 1g per day                              2) EPA 2g per day                                 3) EPA 4g per day                                   4) Placebo
	HAM-D17                                MAD                                      BDI
	Significant improvement in HAM, MAD, BDI for 1g
(p=0.001, p<0.001, p=0.003)

Insignificant at other dosage

	Silvers        2004 
	R, DB, PC               12 weeks
	Dx: depressive episode (DSM-IV) n=77; Ages 18-65
	1) EPA 0.6g and DHA 2.4g per day       2) Placebo
	HAM-DSF                                 BDI II
	No significant difference from placebo

	Su                               2003
	R, DB, PC
parallel               8 weeks
	Dx: MDD (DSM-IV)                          n=28; Ages 18-60                                      HAM-D21>18
	1) EPA 4.4g and DHA 2.2g per day 2) Placebo
	HAM-D21
	Significant differences beginning at week 4
(p=0.001)

	
	
	
	
	
	

	Omega-3 Fatty Acids in Treatment of Bipolar Disorders9

	Trial
	Methods 
	Participants 
	Interventions
	Outcomes Assessed 
	Results

	Stoll        1999
	R, DB, PC        16 weeks
	Dx: Bipolar I or II (DSM-IV)   n=30; Ages 18-65
	1) EPA 6.2g and DHA 3.4g per day   2) Placebo
	Study withdrawal                         GAS, HAM-D, YMRS, CGI
	Significant time to dropout
(p=0.002)

Significant improvement in HAM, GAS, CGI

(p=0.002, p=0.03, p<0.001)

	
	
	
	
	
	

	Omega-3 Fatty Acids in Treatment of Schizophrenia or Schizioaffective Disorders10,11,12,13

	Trial
	Methods 
	Participants 
	Interventions
	Outcomes Assessed 
	Results

	Emsley 2002
	R, DB, PC          12 weeks
	Dx: Schizophrenia or Schizioaffective (DSM-IV)         n=40; Ages 18-55             PANSS >50      
	1) EPA 3g per day                            2) Placebo
	PANSS                              
	Significant reduction in PANSS
(p=0.03)

	Fenton      2001
	R, DB, PC          16 weeks
	Dx: Schizophrenia or Schizioaffective (DSM-IV)        n=87; Ages 18-65              PANSS >45     
	1) EPA 3g per day                            2) Placebo
	PANSS
	No significant differences

	Peet 2001a
	R, DB, PC          12 weeks
	Dx: Schizophrenia (DSM-IV) n=55; Ages 30-56        
	1) EPA 2g per day                            2) DHA                                             3) Placebo
	PANSS                               
	Significant change in Positive Score and percent change
(p=0.03, p=0.045)

	Peet 2001b
	R, DB, PC          12 weeks
	Dx: Schizophrenia (DSM-IV) n=30; Ages 24-45
	1) EPA 2g per day                                 2) Placebo
	PANSS                           
	Significant difference >50% change response

(p=0.05) 

	Peet   2002
	R, DB, PC          12 weeks
	Dx: Schizophrenia (DSM-IV) n=122; Ages 18-65        
	1) EPA 1g per day                            2) EPA 2g per day                            3) EPA 4g per day                            4) Placebo 
	Study withdrawal
	Significant improvement from baseline demonstrated but not versus placebo


Notes: R = randomized; DB = double-blind; PC = placebo controlled; MDD = major depressive disorder; EPA = eicosapentaenoate acid; 
DHA = docosahexaenic acid; MAD = Montgomery-Asberg Depression Rating Scale; HAM-D = Hamilton Depression Rating Scale; BDI = Beck Depression Inventory; GAS = Global Assessment Scale; YMRS = Young Mania Rating Scale; CGI = Clinical Global Impression, PANSS = Positive and Negative Syndrome Scale  
Conclusions:
Studies examining the efficacy of omega-3 faty acid in the treatment of hypertriglyceridemia have demonstrated significant clinical efficacy.  Studies examining the efficacy of omega-3 fatty acid in the treatment of psychiatric disorders have had mixed results, some of which are accounted for by differences in dosages, choice of omega-3 fatty acid used, and outcomes measured.  Studies using dosages of EPA at or above 2g per day have demonstrated significant efficacy more consistently than studies done without EPA or EPA at a lower dose.  No studies to date have utilized Lovaza® (or Omacor®) as an agent in the treatment of psychiatric disorders.  The studies referenced have all utilized non-FDA approved formulations of omega-3 fatty acids.  The cost of Lovaza® to achieve a 1g dose of EPA is 5X the price of a supplemental product available over-the-counter.  There are standards in place that can be used to verify the safety profile of the available formulations, including CA Proposition 65.  
Recommendation:

Lovaza® is not recommended for addition to the formulary.
An omega-3 fatty acids product is recommended for addition to the formulary.
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