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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 12 hour extended release tablet of Ranexa contains 500 mg of Ranolazine.
DSM Pharmaceuticals, Inc., Greenville, NC 27834 for CV Therapeutics, Inc., Palo Alto, CA 94304 

	
	

	Summary of Findings:
	Ranolazine is a cardiovascular anti-ischemic agent that has demonstrated efficacy as add-on therapy in the treatment of patients with chronic angina.  Because it prolongs the QT interval, ranolazine should be reserved for use in patients who have not achieved an adequate response with other anti-anginal drugs.  Ranolazine has a unique mechanism of action, which enhances the efficiency of the heart and may be a useful therapeutic addition for some patients with chronic angina.  It may provide complementary therapy to existing agents that depend on hemodynamics for their anti-ischemic effects.  Direct clinical comparisons between ranolazine and other agents used for the treatment of chronic angina are limited.

	
	

	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 Indications
	 FORMCHECKBOX 
 Preferred Agent

 FORMCHECKBOX 
 PA Not Required


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
Roughly 6.3 million Americans are estimated to experience angina.  Angina is more often the presenting symptom of coronary artery disease in women than in men.  The prevalence of angina rises with an increase in age.  All forms of coronary heart disease are much less-common in the Third World.  The increase of smoking, obesity and other risk factors has already led to an increase in angina and related diseases in countries such as China.
Dosage Form(s) 1
Each 12 hour extended release tablet of Ranexa contains 500 mg of Ranolazine.
Manufacturer
DSM Pharmaceuticals, Inc., Greenville, NC 27834 for CV Therapeutics, Inc., Palo Alto, CA 94304
Indication(s) 1
Ranexa is indicated for treatment of chronic angina.  Because ranolazine prolongs the QT interval, it should be reserved for patients who have not achieved an adequate response with other antianginal drugs.  Ranolazine should be used in combination with amlodipine, beta-blockers, or nitrates.  The effect on angina rate or exercise tolerance appears to be smaller in women than men.
Clinical Efficacy1-11 (mechanism of action/pharmacology, comparative efficacy)
Ranolazine is a cardioselective anti-ischemic agent which has antianginal effects that do not depend upon reductions in heart rate or blood pressure.  While its exact mechanism of action is not known, clinical studies suggest that ranolazine lowers the heart’s demand for oxygen by partially inhibiting fatty acid oxidation, thereby increasing glucose oxidation and generating more ATP per molecule of oxygen consumed.  Ranolazine also modulates the activities of L-type calcium channels.  Ranolazine does not increase the rate-pressure product, a measure of myocardial work, at maximal exercise. 

	
	RANEXA

	Protein binding
	62%

	Volume of distribution
	---

	Metabolism
	Extensive in gut and liver via CYP3A and CYP2D6

	Excretion
	Urine (75%) Feces (25%)

	Half-life (terminal)
	7 hours


The FDA approval of ranolazine was primarily based upon results from the ERICA (Efficacy of Ranolazine In Chronic Angina) and CARISA (Combination Assessment of Ranolazine In Stable Angina) clinical trials.  In the ERICA trial, the addition of ranolazine to amlodipine therapy was shown to significantly decrease angina frequency and nitroglycerin use compared to placebo in patients with chronic angina.  These treatment effects appeared consistent across age and use of nitrates, but the mean magnitude of effect was smaller in women.  Results from the CARISA trial demonstrated that the addition of ranolazine to atenolol, amlodipine, or diltiazem therapy significantly increased treadmill exercise duration and time to angina compared to placebo in chronic angina patients.  In addition, the frequency of angina attacks and nitroglycerin use was significantly reduced compared to placebo in these patients.  Furthermore, ranolazine did not exert a meaningful effect on blood pressure or heart rate.  Ranolazine monotherapy appears to be similar in efficacy to atenolol for the treatment of stable angina, but clinical comparisons with other drugs used for the treatment of angina are not available.
Clinical Studies

CHRONIC ANGINA ADJUNCT – STUDY 1
	Design
	Randomized, double-blind, placebo-controlled clinical trial (ERICA: N=565).

	Inclusion Criteria
	Patients with chronic angina.

	Exclusion Criteria
	Not specified

	Treatment Regimen
	Patients were randomized to receive an initial dose of ranolazine 500 mg BID or placebo for 1 week, followed by 6 weeks of treatment with ranolazine 1000 mg BID or placebo, in addition to concomitant treatment with amlodipine 10 mg daily.  In addition, 45% of the study group received long-acting nitrates, and sublingual nitrates were used as needed to treat angina episodes.

	Results
	Statistically significant decreases in angina attack frequency (p=0.028) and nitroglycerin use (p=0.014) were observed in the ranolazine group compared to placebo.  The mean number of angina attacks per week was 3.3 in ranolazine treated patients compared to 4.3 in the placebo group.  The mean number of nitroglycerin doses per week were 2.7 and 3.6, respectively in the same groups.

	Safety
	Not specified


CHRONIC ANGINA ADJUNCT – STUDY 2
	Design
	Randomized, double-blind, placebo-controlled clinical trial (CARISA: N=823).

	Inclusion Criteria
	Patients with chronic angina.

	Exclusion Criteria
	Not specified

	Treatment Regimen
	Patients were randomized to receive 12 weeks of treatment with twice-daily ranolazine 750 mg, 1000 mg, or placebo.  Patients also continued on daily doses of atenolol 50 mg, amlodipine 5 mg, or diltiazem CD 180 mg.  Sublingual nitrates were used as needed.

	Results
	In this trial, statistically significant (p<0.05) increases in modified Bruce treadmill exercise duration and time to angina were observed for each ranolazine dose versus placebo, at both trough (12 hours after dosing) and peak (4 hours after dosing) plasma levels, with minimal effects on blood pressure and heart rate.  The mean difference from placebo in exercise duration at trough and peak levels were 24 seconds and 34 seconds for the 750 mg BID dose and 24 seconds and 26 seconds for the 1000 mg BID dose.  The mean difference from placebo in time to angina at trough and peak levels were 30 seconds and 38 seconds for the 750 BID dose and 26 seconds and 38 seconds for the 1000 mg BID dose.  The mean difference from placebo in time to 1 mm ST depression at trough and peak levels was 20 seconds and 41 seconds and 21 seconds and 35 seconds in the two treatment groups, respectively.  The mean number of angina attacks per week were 3.3, 2.5 (p=0.006), and 2.1 (p<0.001) for the placebo, ranolazine 750 mg BID, and ranolazine 1000 mg BID groups, respectively.  The mean number of nitroglycerin doses per week in these same groups were 3.1, 2.1 (p=0.016), and 1.8 (p<0.001).

	Safety
	Not specified


Contraindications1
· Pre-existing QT prolongation.
· Hepatic impairment (mild, moderate, or severe).

· Concomitant QT prolonging drugs.

· Concomitant potent and moderately potent CYP3A inhibitors, including diltiazem.
Warnings and Precautions1
· Ranolazine has been shown to prolong the QTc interval in a dose-related manner.  While the clinical significance of the QTc prolongation with ranolazine is unknown, other drugs with this potential have been associated with torsades de pointes-type arrhythmias and sudden death.  Doses > 1000 mg BID should not be used.
· A published study has reported that ranolazine promoted tumor formation and progression to malignancy when given to transgenic APC (min/+) mice at a dose of 30 mg/kg BID.  The clinical significance of this finding is unclear.

Adverse Effects1
	
	RANEXA
	PLACEBO

	Most Common, >= 2%
	
	

	Constipation
	8%
	2%

	Dizziness
	5%
	2%

	Nausea
	4%
	1%

	Headache
	3%
	2%


Drug Interactions1
· CYP3A inhibitors (potent or moderately potent: e.g., ketoconazole, diltiazem, verapamil)
· P-gp inhibitors (e.g., ritonavir, cyclosporine, digoxin, simvastatin)

· Drugs metabolized by CYP2D6 (e.g., tricyclic antidepressants, some antipsychotics)

· Drugs that prolong QTc

· Grapefruit juice or grapefruit products

Dosage and Administration1

USUAL DOSE  500 mg BID and increased to 1000 BID, as needed based on clinical symptoms.
Note: The maximum recommended dose is 1000 mg BID.  Baseline and follow-up ECG’s should be obtained to evaluate effects on QT interval.
Costs (at commonly used dosages)

COST (AWP)*

	GENERIC NAME
	BRAND NAME
	DOSE
	COST/MONTH

	Ranolazine
	Ranexa
	500 mg BID
	$ 198.00


*The Average Wholesale Price (AWP) as published by Thomson Healthcare may be the manufacturer's suggested AWP, may be calculated based on a markup specified by the manufacturer or may be an amount calculated by Thomson Healthcare applying a standard markup. The AWP does not necessarily reflect the actual AWP charged by a wholesaler. Please refer to the AWP Policy, available at https://www.micromedex.com/products/redbook/awp for more information on the published AWP information.
Conclusion

Ranolazine is a cardiovascular anti-ischemic agent that has demonstrated efficacy as add-on therapy in the treatment of patients with chronic angina.  Because it prolongs the QT interval, ranolazine should be reserved for use in patients who have not achieved an adequate response with other anti-anginal drugs.  Ranolazine has a unique mechanism of action, which enhances the efficiency of the heart and may be a useful therapeutic addition for some patients with chronic angina.  It may provide complementary therapy to existing agents that depend on hemodynamics for their anti-ischemic effects.  Direct clinical comparisons between ranolazine and other agents used for the treatment of chronic angina are limited.
Recommendation

The Division recommends Clinical Edit status.
 References
1. Product Information:  Ranexa™, ranolazine extended-release tablets.  CV Therapeutics, Palo Alto, CA 01/2006.

2. Jones R:  Ranolazine.  IDrugs 1999; 2(12):1353-1362.

3. McCullough PA:  Chronic Angina:  new medical options for treatment.  Rev Cardiovasc Med 2005; 6(3):152-161.

4. Chaitman, BR, Pepine CJ, et al: Effects of ranolazine with atenolol, amlodipine, or diltiazem on exercise tolerance and angina frequency in patients with severe chronic angina. A randomized controlled trial. JAMA 2004; 291(3):309-316.

5. McCormack JG, Barr RL, Wolff AA, et al: Ranolazine stimulates glucose oxidation in normoxic, ischemic and reperfused ischemic rat hearts. Circulation 1996; 93:135-142.

6. Hayashida W, van Eyll C, Rousseau MF, et al: Effects of ranolazine on left ventricular regional diastolic function in patients with ischemic heart disease. Cardiovasc Drugs Therapy 1994; 8:741-747.

7. Thadani U, Ezekowitz M, Fenney L, et al: Double-blind efficacy and safety study of a novel anti-ischemic agent, ranolazine, versus placebo in patients with chronic stable angina pectoris. Circulation 1994; 90:726-734.

8. Black SC, Gralinski MR, McCormack JG, et al: Effect of ranolazine on infarct size in a canine model of regional myocardial ischemia/reperfusion. J Cardiovasc Pharmacol 1994; 24:921-928.

9. Rousseau MF, Visser FG, Bax JJ, et al: Ranolazine: antianginal therapy with a novel mechanism: placebo controlled comparison versus atenolol (abstract). Eur Heart J 1994; 15(suppl):95.

10. Stanley WC:  Ranolazine:  new approach for the treatment of stable angina pectoris.  Expert Rev Cardiovasc Ther 2005; 3(5):821-829.

11. Cocco G, Rousseau MF, Bouvy T, et al: Effects of a new metabolic modulator, ranolazine, on exercise tolerance in angina pectoris patients treated with beta-blocker or diltiazem. J Cardiovasc Pharmacol 1992; 20:131-138.

Prepared by:  Mark M Roaseau, BS Pharmacy, MD

Date:  November 20, 2006



































































































PA Criteria Proposal

( 2006 ACS - Heritage Information Systems, Inc.  All Rights Reserved.
2
PA Criteria Proposal (  6
[image: image2.png]


( 2006 ACS - Heritage Information Systems, Inc.  All Rights Reserved. 

