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Drug Monograph

	Drug/Drug Class:
	Livalo (Pitavastatin) Tablets / Anti-Hyperlipidemia Agent
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Executive Summary 

	Purpose:
	The purpose of this monograph is to provide a review of new therapy to determine whether the reviewed drug should be made available on an open access basis to prescribers, require a clinical edit or require prior authorization for use. 

	
	

	Dosage Forms & Manufacturer:
	Each 4 mg tablet of Livalo contains 4 mg of Pitavastatin, each 2 mg tablet of Livalo contains 2 mg of Pitavastatin and each 1 mg tablet of Livalo contains 1 mg of Pitavastatin.
Patheon, Inc., Cincinnati, OH 45237 for KOWA Pharmaceuticals America, Inc., Montgomery, AL 36117

	
	

	Summary of Findings:
	Pitavastatin is a HMG-CoA reductase inhibitor that has demonstrated efficacy as an adjunctive therapy to diet in patients with primary hyperlipidemia and mixed dyslipidemia.  The drug contains a cyclopropyl group, and is characterized by good oral bioavailability, a long half-life, liver selectivity, and possibly a low propensity for interaction with drugs metabolized by the cytochrome P450 system.  However, comparative cost will be an important factor in this crowded statin market. 

	
	

	Status Recommendation:
	 FORMCHECKBOX 
 Prior Authorization (PA) Required

 FORMCHECKBOX 
 Clinical Edit
	 FORMCHECKBOX 
 Open Access

 FORMCHECKBOX 
 PDL Product

	
	
	

	Type of PA Criteria:
	 FORMCHECKBOX 
 Increased Risk of ADE

 FORMCHECKBOX 
 Appropriate Diagnosis
	 FORMCHECKBOX 
 Preferred Agent
 FORMCHECKBOX 
 Under Solicitation


Purpose

The purpose of this monograph is to provide a review of new therapy to determine whether the reviewed drug should be considered a prior authorization drug, a clinical edit drug or an open access drug. While prescription expenditures are increasing at double-digit rates, payors are evaluating ways to control these costs by influencing prescriber behavior and guide appropriate medication usage. This review will assist in the achievement of qualitative and economic goals related to health care resource utilization. Restricting the use of certain medications can reduce costs by requiring documentation of appropriate indications for use, and where appropriate, encourage the use of less expensive agents within a drug class.

Introduction
Cardiovascular disease affects more than 70 million Americans and more than 50% of American adults 20 years of age or older have elevated total cholesterol.  
Dosage Form(s) 1
Each 4 mg tablet of Livalo contains 4 mg of Pitavastatin, each 2 mg tablet of Livalo contains 2 mg of Pitavastatin and each 1 mg tablet of Livalo contains 1 mg of Pitavastatin.
Manufacturer
Patheon, Inc., Cincinnati, OH 45237 for KOWA Pharmaceuticals America, Inc., Montgomery, AL 36117.
Indication(s) 1
Livalo tablets are indicated for patients with primary hyperlipidemia and mixed dyslipidemia as an adjunctive therapy to diet to reduce elevated total cholesterol, low-density lipoprotein cholesterol, apolipoprotein B, triglycerides and to increase high-density lipoprotein cholesterol.  
Clinical Efficacy1-15 (mechanism of action/pharmacology, comparative efficacy)
Livalo is a potent selective 3-hydroxy-3-methyl glutaryl coenzyme A (HMG-CoA) reductase inhibitor.  Like all statins, its primary mechanism of action for lowering LDL-C is to inhibit the conversion of HMG-CoA to mevalonic acid in the hepatocyte.  Through competitive blockade of HMG-CoA reductase binding to HMG, the rate-limiting enzyme in cholesterol biosynthesis, Livalo reduces the production of LDL-C.  This results in upregulation of LDL-C receptors on the hepatocytes and more rapid clearance of this lipoprotein from the plasma.  Livalo also inhibits the hepatic synthesis of VLDL, which reduces the total number of VLDL and LDL particles. 
	
	Livalo

	Protein binding
	· 99%

	Volume of distribution
	148 L

	Metabolism
	Lactonization, hydroxylation, beta-oxidation and conjugation via CYP2C9, CYP2C8, UGT1A3 and UGT2B7.  Metabolism by the cytochrome P450 system is minimal.

	Excretion
	Urine (15%)   Feces (79%)

	Half-life
	12 hours


The approval of Livalo was primarily based upon five randomized, comparative, controlled clinical trials involving more than 3,300 patients with primary hyperlipidemia or mixed dyslipidemia.  Three of these studies also involved special patient populations including elderly patients, patients with diabetes, and patients with high cardiovascular risk.  Results from these studies showed that treatment with Livalo effectively reduced TC, LDL-C, Apo B, TG, and increased HDL-C.  Livalo appears to be similar in efficacy/potency compared to atorvastatin and simvastatin at comparable doses, and more potent than pravastatin at comparable doses, but not all doses were studied.  Clinical comparisons between Livalo and other statin drugs, including rosuvastatin, are not available. 
Clinical Studies

PRIMARY HYPERLIPIDEMIA, MIXED DYSLIPIDEMIA – ATORVASTATIN COMPARISON
	Design
	Multicenter randomized, double-blind, double-dummy, active-controlled, non-inferiority clinical trial (n=817).

	Inclusion Criteria
	Patients with primary hyperlipidemia or mixed dyslipidemia.

	Exclusion Criteria
	Not Specified.

	Treatment Regimen
	Patients entered a 6 to 8-week wash-out/dietary lead-in period and then were randomized to a 12-week treatment with either pitavastatin 2 mg or 4 mg daily or atorvastatin 10 mg or 20 mg daily.  Non-inferiority of pitavastatin to a given dose of atorvastatin was considered to be demonstrated if the lower bound of the 95% CI for the mean treatment difference was greater than -6% for the mean percent change in LDL-C.

	Results
	The response for pitavastatin 2 mg daily (n=315) as mean percent change from baseline at week 12:  LDL-C, -38%; Apo-B, -30%; TC, -28%; TG, -14%; HDL-C, 4%; and non-HDL-C, -35%.  The response for pitavastatin 4 mg daily (n=298) as mean percent change from baseline at week 12:  LDL-C, -45%; Apo-B, -35%; TC, -32%; TG, -19%; HDL-C, 5%; and non-HDL-C, -41%.  The response for atorvastatin 10 mg daily (n=102) as mean percent change from baseline at week 12:  LDL-C, -38%; Apo-B, -29%; TC, -28%; TG, -18%; HDL-C, 3%; and non-HDL-C, -35%.  The response for atorvastatin 20 mg daily (n=102) as mean percent change from baseline at week 12:  LDL-C, -44%; Apo-B, -36%; TC, -33%; TG, -22%; HDL-C, 2%; and non-HDL-C, -41%.  For the percent change from baseline to endpoint in LDL-C, pitavastatin was non-inferior to atorvastatin for the two pairwise comparisons pitavastatin 2 mg versus atorvastatin 10 mg and pitavastatin 4 mg versus atorvastatin 20 mg.  Mean treatment differences (95% CI) were 0% (-3%, 3%) and 1% (-2%, 4%), respectively.

	Safety
	Not specified.


PRIMARY HYPERLIPIDEMIA, MIXED DYSLIPIDEMIA – SIMVASTATIN COMPARISON
	Design
	Multicenter, randomized, double-blind, double-dummy, active-controlled, non-inferiority clinical trial (n=843).

	Inclusion Criteria
	Patients with primary hyperlipidemia or mixed dyslipidemia.

	Exclusion Criteria
	Not Specified.

	Treatment Regimen
	Patients entered a 6- to 8-week wash-out/dietary lead-in period and then were randomized to a 12 week treatment with either pitavastatin 2 mg or 4 mg daily or simvastatin 20 mg or 40 mg daily.  Non-inferiority of pitavastatin to a given dose of simvastatin was considered to be demonstrated if the lower bound of the 95% CI for the mean treatment difference was greater than -6% for the mean percent change in LDL-C.

	Results
	The response for pitavastatin 2 mg daily (n=307) as mean percent change from baseline at week 12:  LDL-C, -39%; Apo-B, -30%; TC, -28%; TG, -16%; HDL-C, 6%; and non-HDL-C, -36%.  The response for pitavastatin 4 mg daily (n=319) as mean percent change from baseline at week 12:  LDL-C, -44%; Apo-B, -35%; TC, -32%; TG, -17%; HDL-C, 6%; and non-HDL-C, -41%.  The response for simvastatin 20 mg daily (n=107) as mean percent change from baseline at week 12:  LDL-C, -35%; Apo-B, -27%; TC, -25%; TG, -16%; HDL-C, 6%; and non-HDL-C, -32%.  The response for simvastatin 40 mg daily (n=110) as mean percent change from baseline at week 12:  LDL-C, -43%; Apo-B, -34%; TC, -31%; TG, -16%; HDL-C, 7%; and non-HDL-C, -39%.  For the percent change from baseline to endpoint in LDL-C, pitavastatin was non-inferior to simvastatin for the two pairwise comparisons:  pitavastatin 2 mg versus simvastatin 20 mg and pitavastatin 4 mg versus simvastatin 40 mg.  Mean treatment differences (95% CI) were 4% (1%, 7%) and 1% (-2%, 4%), respectively.

	Safety
	Not specified.


Contraindications1
· Known hypersensitivity to product components.
· Active liver disease, which may include unexplained persistent elevations in hepatic transaminase levels.
· Women who are pregnant or may become pregnant.
· Nursing mothers.
· Co-administration with cyclosporine.
Warnings and Precautions1
· Skeletal muscle effects (e.g., myopathy and rhabdomyolysis): Risks increase in a dose-dependent manner, with advanced age (>65), renal impairment, inadequately treated hypothyroidism, and combination use with fibrates.  Advise patients to promptly report unexplained muscle pain, tenderness or weakness, and discontinue Livalo if signs or symptoms appear.
· Liver enzymes abnormalities and monitoring: Persistent elevations in hepatic transaminases can occur.  Monitor liver enzymes before and during treatment.
Adverse Effects1
	Most common, >=2%
	Livalo
	Placebo

	
	1 mg
	2 mg
	4 mg
	

	Back pain
	3.9%
	1.8%
	1.4%
	2.9%

	Constipation
	3.6%
	1.5%
	2.2%
	1.9%

	Diarrhea
	2.6%
	1.5%
	1.9%
	1.9%

	Myalgia
	1.9%
	2.8%
	3.1%
	1.4%

	Pain in extremity
	2.3%
	0.6%
	0.9%
	1.9%


Drug Interactions1
· Cyclosporine
· Erythromycin

· Fibrates

· Lopinavir/Ritonavir

· Niacin

· Rifampin
Dosage and Administration1

USUAL DOSE  Livalo can be taken with or without food, at any time of day.  Dose range is 1 mg to 4 mg once daily.  Doses greater than 4 mg once daily were associated with an increased risk for severe myopathy in premarketing clinical studies.  Do not exceed 4 mg once daily.

Primary hyperlipidemia and mixed dyslipidemia: Starting dose is 2 mg.  When lowering of LDL-C is insufficient, the dosage may be increased to a maximum of 4 mg per day.

Moderate renal impairment (GFR 30 to < 60 mL/min/1.73 m(2) and end-stage renal disease on hemodialysis:  Starting dose is 1 mg once daily with maximum dose of 2 mg once daily. 
Costs (at commonly used dosages)

COST (WAC)*

	GENERIC NAME
	BRAND NAME
	STRENGTH
	DOSE
	COST / MONTH

	Pitavastatin
	Livalo
	1 mg tablets
	1 tablet daily
	$99.00000

	Pitavastatin
	Livalo
	2 mg tablets
	1 tablet daily
	$99.00000

	Pitavastatin
	Livalo
	4 mg tablets
	1 tablet daily
	$99.00000

	Atorvastatin
	Lipitor
	10 mg tablets
	1 tablet daily
	$90.19650

	Atovastatin
	Lipitor
	20 mg tablets
	1 tablet daily
	$128.65650

	Atorvastatin
	Lipitor
	40 mg tablets
	1 tablet daily
	$128.65650

	Fluvastatin
	Lescol
	20 mg capsule
	1 capsule daily
	$82.65300

	Fluvastatin
	Lescol
	40 mg capsule
	1 capsule daily
	$82.65300

	Lovastatin
	Generic
	10 mg tablets
	1 tablet daily
	$2.55300**

	Lovastatin
	Generic
	20 mg tablets
	1 tablet daily
	$3.08700**

	Lovastatin
	Generic
	40 mg tablets
	1 tablet daily
	$3.43500**

	Rosuvastatin
	Crestor
	5 mg tablets
	1 tablet daily
	$116.72400

	Rosuvastatin
	Crestor
	10 mg tablets
	1 tablet daily
	$116.72400

	Rosuvastatin
	Crestor
	20 mg tablets
	1 tablet daily
	$116.72400

	Simvastatin
	Generic
	10 mg tablets
	1 tablet daily
	$1.45800**

	Simvastatin
	Generic
	20 mg tablets
	1 tablet daily
	$2.01300**

	Simvastatin
	Generic
	40 mg tablets
	1 tablet daily
	$2.96100**


*Wholesale Acquisition Cost (WAC)
** Missouri Maximum Allowable Cost (MMAC)

Conclusion

Livalo is a HMG-CoA reductase inhibitor that has demonstrated efficacy as an adjunctive therapy to diet in patients with primary hyperlipidemia and mixed dyslipidemia.  The drug contains a cyclopropyl group, and is characterized by good oral bioavailability, a long half-life, liver selectivity, and possibly a low propensity for interaction with drugs metabolized by the cytochrome P450 system.  However, comparative cost will be an important factor in this crowded statin market.

Recommendation

This drug is being reviewed for inclusion in the state specific Preferred Drug List.
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