Fenofibrate
(Tricor()

Classification:
Lipid regulating agent
Pharmacology:

Fenofibric acid, the active metabolite of fenofibrate, reduces total cholesterol, LDL cholesterol, apolipoprotein B, total triglycerides and triglyceride rich lipoprotein (VLDL) in treated patients.  Fenofibrate increases in HDL and apoAI and apoAII.  Fenofibrate reduces serum uric acid levels in hyperuricemic and normal individuals by increasing the urinary excretion of uric acid.
Pharmacokinetics:
Plasma concentrations of fenofibric acid after administration of three 48 mg or one 145 mg tablets are equivalent under fed conditions to one 200 mg capsule.
Absorption
Well absorbed from the gastrointestinal tract.  Following oral administration in healthy volunteers, approximately 60% of a single dose of radiolabelled fenofibrate appeared in urine and 25% was excreted in the feces.  Peak plasma levels of fenofibric acid occur within 6 to 8 hours after administration.  

Distribution

Steady state is achieved within 9 days.  Plasma concentrations at steady state are approximately double those following a single dose.  99% protein binding in normal and hyperlipidemic subjects. 

Metabolism

Rapidly hydrolyzed by esterases to the active metabolite, fenofibric acid; no unchanged fenofibrate is detected in plasma.  Fenofibric acid is primarily conjugated with glucuronic acid and then excreted in urine.  A small amount of fenofibric acid is reduced at the carbonyl moiety to a benzhydrol metabolite which is, in turn, conjugated with glucuronic acid and excreted in urine.  Neither fenofibrate nor fenofibric acid undergo oxidative (CYP P450) metabolism to a significant extent.
Excretion

Mainly excreted in the urine in the form of metabolites, primarily fenofibric acid and fenofibric acid glucuronide.  Sixty percent of the dose appeared in the urine and 25% was excreted in the feces.  t ½ = 20 hours, allowing once daily administration in a clinical setting.

Indications:

1. Adjunctive therapy to diet to reduce elevated LDL-C, total-C, triglycerides and Apo B, and to increase HDL-C in adult patients with primary hypercholesterolemia or mixed dyslipidemia.
2. Adjunctive therapy to diet for treatment of adult patients with hypertriglyceridemia.

Dosage:

1. Primary hypercholesterolemia or mixed dyslipidemia 145mg/d

2. Hypertriglyceridemia 48 to 145 mg/d. Individualize dose according to patient response, and adjust if necessary following repeat lipid determinations at 4 to 8 week intervals.  Maximum dose is 145 mg per day.
3. Mild to moderate renal impairment (CrCl 30-80ml/min): initiate at 48mg/d; increase dose as needed based on renal function and lipid levels at this dose
4. Avoid in patients with severe renal impairment (CrCl ≤ 30ml/min)
5. Pediatric dosing not established
6. Geriatric dosing similar to adult dosing; however, renal function should be monitored

Note: If no response is seen after 2 months of treatment with 145mg/d, discontinue therapy

Administration: given without regard to meals
Contraindications: 

· Hypersensitivity to fenofibrate
· Hepatic or severe renal dysfunction, including primary biliary cirrhosis

· Unexplained persistent liver function abnormality

· Preexisting gallbladder disease

Warnings: 

· Increase in serum transaminases (AST or ALT)
· Cholelithiasis
· Concomitant oral anticoagulants
· Concomitant HMG-CoA Reductase Inhibitors
Precautions:
· Pancreatitis

· Hypersensitivity reactions

· Hematologic changes: mild to moderate H/H and WBC reductions have been observed

· Skeletal Muscle: myopathy and rhabdomyolysis
· Venothromboembolic disease: PE and DVT have been reported

· Increase in serum creatinine

· Pregnancy Category C

Interactions:
· Weak inhibitor of CYP 2C8, 2C19, and 2A6; mild to moderate inhibitor of CYP 2C9
· Oral anticoagulants: PT/INR may increase with the combination
· HMG-CoA Reductase Inhibitors
· Resins: administer fenofibrate 1 hr before or 4-6 hrs after bile binding resin to avoid reduced absorption of fenofibrate
· Cyclosporine: renal deterioration
Adverse Events: 
Most commonly reported adverse events are: abnormal liver function test (7.5% vs. 1.4% PLC), respiratory disorder (6.2% vs. 5.5% PLC), abdominal pain (4.6% vs. 4.4% PLC), increase AST (3.4% vs. 0.5% PLC), increase ALT (3% vs. 1.6% PLC), nausea (2.3% vs. 1.9% PLC)
Monitoring: 
Lipid levels, liver function tests and blood counts should be monitored at baseline, every 6 weeks until achieved goal, then every 4 to 6 months thereafter. (ATP III guidelines)
CK and renal function should be monitored at baseline and then as clinically indicated. 
Cost 
	Agent
	Purchase Price ($) for 90 tabs
	Cost/tablet ($)

	Tricor 48mg 
	96.40 
	1.07

	Tricor 145mg
	289.17 
	3.21

	Fenofibrate 54mg
	51.59 
	0.57

	Fenofibrate 160 mg
	154.73 
	1.72


Product Identification:

Tablets

Yellow 48 mg


White 145 mg

Storage: 

Store at room temperature (25°C); excursions permitted to 15-30°C
Efficacy and Safety:

The efficacy of fenofibrate in the treatment of hypercholesterolemia and mixed dyslipidemia was established from four randomized, placebo-controlled, double-blind, parallel-group studies.1  Patients had mean baseline total cholesterol of 306.9, LDL 213.8, HDL 52.3, and triglycerides 191 and were treated for 3 to 6 months with either fenofibrate 145mg/d or placebo.  Compared to placebo fenofibrate reduced total cholesterol, LDL, and triglycerides by 18.7%, 20.6%, and 28.9% respectively, while increasing HDL by 11%.
The efficacy of fenofibrate in the treatment of hypertriglyceridemia was established from results of two randomized, double-blind, placebo-controlled clinical trials1. In one study patients treated with fenofibrate equivalent to 145mg/d had a 9.1% reduction in total cholesterol, LDL increase by 14.5%, HDL increase by 19.6% and triglycerides reduction by 46.2%.  In the second study patients’ total cholesterol was reduced by 13.8%, LDL increased by 45%, HDL increased by 22.9% and triglycerides decreased by 54.5%.  The difference between the two studies is that mean baseline triglycerides was higher in the second study compared to the first (726 vs. 432).
Lipid lowering effects of gemfibrozil and fenofibrate were compared in patients with dyslipidemic coronary heart disease2.  In this open label, fixed dose, one way cross over study, patients were treated with gemfibrozil 600mg twice daily before being switched to fenofibrate 201mg/d.  Forty nine percent of patients where treated with concomitant statin therapy.  Dose of the statin therapy remained unchanged during the study.  Regardless of statin therapy, patients treated with fenofibrate had significantly greater reductions in total cholesterol, LDL and triglycerides compared to gemfibrozil.  Additionally, HDL levels were significantly increased with fenofibrate compared to gemfibrozil. (see table 1).  Of the 80 patients in the study, 9 patients reported adverse reactions while receiving gemfibrozil (GI, headaches, and dizziness). When switched to fenofibrate 8 patients reported side effects.  None of the patients suffered myalgias and none discontinued therapy due to adverse events.  

Cardioprotective effects of fenofibrate in patients with diabetes type 2 and metabolic syndrome have also been shown.  Results from the randomized, placebo controlled trial fenofibrate intervention and event lowering in diabetes (FIELD) showed that fenofibrate produced an overall reduction in total cardiovascular events3.  Patients in the fenofibrate group had a 30% reduction in the rate of retinal laser treatment and experienced less albuminuria progression compared to placebo. However, fenofibrate was not superior to placebo in preventing non fatal MI and coronary heart disease
A recent meta analysis evaluated the role of fibrates in the prevention of cardiovascular disease4.  Fibrates were shown to effectively reduce total cholesterol and triglyceride levels by 8% and 30% respectively while raising HDL levels by 9% compared to placebo.  Fibrates were also shown to result in favorable shifts of LDL levels (6 to 8% reduction) and reduce the occurence of nonfatal MI by 22% when used for the prevention of CVD. However, fibrate was not shown to affect overall mortality or affect the occurrence of fatal MI (OR = 0.96). Fibrates were not associated with increased risks of cancers or cancer-related mortality. 
A retrospective study of the United States Food and Drug Administration’s Adverse Event Reporting System showed that the combination of fenofibrate and statin results in fewer rhabdomyolysis reports compared to gemfibrozil plus statin combination5.  A more recent review evaluated the safety of gemfibrozil and fenofibrate in the absence of cerivastatin6. Results of this review indicate that rates of rhabdomyolysis and muscle related with no rhabdomyolysis adverse reaction remain higher with gemfibrozil compared with fenofibrate.  However, the magnitude of difference is not as large as previously reported (OR 10.84 for rhabdomyolysis with cerivastatin vs. OR 2.67).
Table 1 lipid profiles
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Conclusions:

Fenofibrate has been shown to be safe and effective in the management of both hypercholesterolemia and hypertriglyceridemia.  Fenofibrate offers significant reductions in lipid levels when used in combination with diet.  Further reductions in lipid levels may be achieved with augmentation with HMG-CoA reductase inhibitors; however, this may increase risk for musculoskeletal side effects such as rhabdomyolysis.  Fenofibrate does not have many known drug drug interactions and may be safely used in patients with multiple medications.  Fenofibrate is available in various formulations, some of which are generic offering potential for cost saving.
Recommendation:

Add to formulary, but consider generic fenofibrate 54mg and 160mg instead of brand name product Tricor 48mg and 145mg.  Pharmacokinetic studies show equivalent fenofibrate serum levels with fenofibrate 160mg and Tricor 145mg.  Of note: fenofibrate must be taken with food to optimize bioavailability.  The differences in administration requirements are due to the different drug delivery systems that the drug companies utilize and are related to particle size of the drug; the smaller the particle size the better the efficiency for absorption on an empty stomach. 
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