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Drug Monograph
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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 capsule of Gilenya 5 mg contains 0.5 mg fingolimod.
Novartis Pharma Stein AG  Stein, Switzerland for Novartis Pharmaceuticals Corporation East Hanover, NJ 07936

	
	

	Summary of Findings:
	Fingolimod is a sphingosine 1-phosphate receptor modulator that is indicated for the treatment of patients with Relapsing Remitting Multiple Sclerosis (RRMS) to reduce the frequency of clinical exacerbations and to delay the accumulation of physical disability.   Gilenya is the first-in-class oral therapy for the treatment of RRMS and provides a new non-parenteral therapeutic option.  Gilenya was approved with a Risk Evaluations and Mitigation Strategy (REMS) to ensure its benefits outweigh the risks.  Several additional oral agents are also under development for the treatment of MS.
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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
Multiple Sclerosis (MS) is a chronic, often disabling, disease that affects the central nervous system—the brain, spinal cord, and optic nerves. According to the National Multiple Sclerosis Society, there are about 400,000 people in the United States and 2.1 million people worldwide with MS.  There are four basic presentations of MS, the most common being the relapsing form.  The exact cause of MS is unknown, but what is known is that the myelin sheath, an insulating cover surrounding nerve axons, is damaged by an immune action which leads to damage to the brain and spinal cord.  This damage can be seen on MRI scans as a lesion, and leads to visual disturbances, muscle weakness, coordination difficulties, and memory and cognition problems.  It most commonly occurs in people between the ages of 20 and 40 years, and affects women 2 to 3 times more often than men.  Common complaints include weakness, fatigue, pain, bladder/bowel problems, and balance, visual, or other sensory disturbances.  There is no cure for MS.  The strategies for treating MS include: reducing the number of attacks, reducing the number of lesions observed in MRI scans, slowing the progression of disability, and improving the speed of recovery. 
Dosage Form(s) 
Each capsule of Gilenya 5 mg contains 0.5 mg fingolimod.

Manufacturer
Novartis Pharma Stein AG  Stein, Switzerland for Novartis Pharmaceuticals Corporation East Hanover, NJ 07936
Indication(s) 
Gilenya capsule is indicated for the treatment of patients with relapsing forms of multiple sclerosis to reduce the frequency of clinical excerbations and to delay the accumulation of physical disability.
Clinical Efficacy (mechanism of action/pharmacology, comparative efficacy)
Gilenya is a prodrug that undergoes rapid phosphorylation in vivo by sphingosine kinase to the active metabolite, fingolimod phosphate. Fingolimod phosphate is a sphingosine 1-phosphate (S1P) receptor modulator that binds with high affinity to S1P receptors 1, 3, 4, and 5. This binding blocks the capacity of lymphocytes to egress from lymph nodes, which reduces the number of lymphocytes in peripheral blood. Given the theory that auto-aggressive lymphocyte penetration into the CNS contributes to the inflammation and neural damage found in MS, the benefit from Gilenya may be due to its ability to sequester lymphocytes in the lymphoid tissues. Gilenya has been shown to cross the blood-brain barrier, and may also have the ability to facilitate restoration of nerve cell function and supplement endogenous CNS repair in patients with MS.
	
	Gilenya

	Oral bioavailability
	93%

	Protein binding
	Greater than 99.7%

	Volume of distribution
	1200 L

	Metabolism
	Reversible stereoselective phosphorylation to fingolimod phosphate (active); oxidation via CYP4F2 with fatty acid-like degradation to inactive metabolites and formation of non-polar ceramide analogs (inactive) 

	Excretion
	Urine 81%

	Half-life (terminal)
	6 to 9 days 


The approval of fingolimod was primarily based upon two Phase 3 randomized, double-blind, controlled clinical trials involving 2564 patients with relapsing remitting multiple sclerosis (RRMS). In study 1 (FREEDOMS Trial), the efficacy of oral fingolimod was compared with placebo and in Study 2 (TRANSFORMS Trial), the efficacy of oral fingolimod was compared with intramuscular interferon beta-1a. Results from Study 1 showed that treatment with oral fingolimod improved the relapse rate, the risk of disability progression, and MRI end points when compared with placebo. Results from Study 2 showed the superior efficacy of oral fingolimod with respect to relapse rates and MRI outcomes, when compared with intramuscular interferon beta-1a. Clinical comparisons between oral fingolimod and other agents used to treat MS are not available.
Clinical Studies

PATIENTS WITH RRMS

	STUDY DESIGN
	Randomized, double-blind, placebo-controlled 2-year clinical trial (n=1272).

	INCLUSION CRITERIA
	Patients with RRMS who had experienced at least 2 clinical relapses during the 2 years prior to randomization or at least 1 clinical relapse during the 12 months prior to randomization, and had an Expanded Disability Status Scale (EDSS) score from 0 to 5.5. Patients had not received any interferon-beta or glatiramer acetate for at least the previous 3 months and had not received any natalizumab for at least the previous 6 months.

	EXCLUSION CRITERIA
	Relapse or corticosteroid treatment within 30 days before randomization, active infection, macular edema, diabetes mellitus, immune suppression, or clinically significant systemic disease. Interferon-beta or glatiramer acetate therapy had to have stopped 3 or more months before randomization.

	TREATMENT REGIMEN
	Patients were randomized to receive Gilenya (0.5 mg or 1.25 mg) daily or placebo for up to 24 months. Neurological evaluations were performed at screening, every 3 months, and at the time of suspected relapse. MRI evaluations were performed at screening, month 6, month 12, and month 24. The primary endpoint was the annualized relapse rate.

	RESULTS
	The annualized relapse rate was 0.18 with Gilenya 0.5 mg, 0.16 with Gilenya 1.25 mg, and 0.40 with placebo (p < 0.001 either dose vs placebo). Gilenya 0.5 mg and 1.25 mg significantly reduced the risk of disability progression over the 24-month period (hazard ratio, 0.70 and 0.68, respectively; p=0.02 vs placebo, both comparisons). The cumulative probability of disability progression (confirmed after 3 months) was 17.7% with Gilenya 0.5 mg, 16.6% with Gilenya 1.25 mg, and 24.1% with placebo. Both Gilenya doses were superior to placebo with regards to MRI-related measures: number of new or enlarged lesions on T(2)-weighted images, gadolinium-enhancing lesions, and brain-volume loss (p < 0.001 all comparisons at 24 months).

	SAFETY
	Causes of study discontinuation and adverse events related to Gilenya included bradycardia and atrioventricular conduction block at the time of dose initiation, macular edema, elevated liver enzyme levels, and mild hypertension.


RELAPSING MULTIPLE SCLEROSIS – INTERFERON BETA-1A COMPARISON

	STUDY DESIGN
	Randomized, double-blind, double-dummy, active-controlled 1-year clinical trial (n=1292).

	INCLUSION CRITERIA
	Patients with RRMS who had experienced at least 2 clinical relapses during the 2 years prior to randomization or at least 1 clinical relapse during the 12 months prior to randomization, and had an Expanded Disability Status Scale (EDSS) score from 0 to 5.5. Patients had not received any natalizumab in the previous 6 months. Prior therapy with interferon-beta or glatiramer acetate up to the time of randomization was permitted.

	EXCLUSION CRITERIA
	Relapse or corticosteroid treatment within 30 days before randomization, active infection, macular edema, immune suppression, or clinically significant systemic disease. Previous recent therapy with any type of interferon beta or glatiramer acetate was not a criterion for exclusion.

	TREATMENT REGIMEN
	Patients were randomized to receive Gilenya (0.5 mg or 1.25 mg) daily or interferon beta-1a (30 mcg) IM once weekly for up to 12 months. Neurological evaluations were performed at screening, every 3 months, and at the time of suspected relapses. MRI evaluations were performed at screening and at month 12. The primary endpoint was the annualized relapse rate.

	RESULTS
	The annualized relapse rate was significantly lower in both groups receiving Gilenya, 0.20 (95% confidence interval (CI), 0.16 to 0.26) for 1.25 mg and 0.16 (95% CI, 0.12 to 0.21) for 0.5 mg, when compared with interferon (0.33; 95% CI, 0.26 to 0.42; p < 0.001 both comparisons). MRI findings supported the primary results. No significant differences were seen among the study groups with respect to progression of disability.

	SAFETY
	Two fatal infections occurred in the group that received dose of Gilenya 1.25 mg disseminated primary varicella zoster and herpes simplex encephalitis. Other adverse events among patients receiving Gilenya were nonfatal herpes virus infections, bradycardia and atrioventricular block, hypertension, macular edema, skin cancer, and elevated liver enzyme levels.


Contraindications
· None 
Warnings and Precautions

· Atrioventricular block may occur 

· Bradycardia may occur; monitoring recommended 

· Cardiac risk factors, including second degree or higher atrioventricular block, sick sinus syndrome, prolonged QT interval, ischemic cardiac disease, congestive heart failure, or patients with arrhythmias requiring antiarrhythmic drugs, slow or irregular heart beat; increased risk of atrioventricular block and bradycardia 

· Concomitant use with antineoplastic, immunosuppressive or immune-modulating therapies, during or up to 2 months after last dose; may increase risk of immunosuppression 

· Concomitant use with live attenuated vaccines should be avoided during and for 2 months after treatment; increased risk of infection 

· Diabetes mellitus; increased risk of macular edema; monitoring recommended 

· Hepatic enzyme elevations have been reported; monitoring recommended 

· Hepatic impairment, severe; increased risk of adverse effects 

· Hypertension may occur; monitoring recommended 

· Infections may occur; possibly due to a reduction in peripheral lymphocyte counts; monitoring recommended 

· Infection, acute or chronic; do not start fingolimod 

· Macular edema may occur; monitoring recommended 

· Respiratory function changes may occur, including a reduction in FEV1 and diffusion lung capacity for carbon monoxide (DLCO); monitoring recommended 

· Uveitis, history of; increased risk of macular edema; monitoring recommended 

· Varicella zoster virus, lack of immunity; vaccination is required 
Adverse Effects

	MOST COMMON, >=1%
	GILENYA 0.5 MG (n=425)
	PLACEBO (n=418)

	Headache
	25%
	23%

	ALT/AST increased
	14%
	5%

	Influenza viral infections
	13%
	10%

	Back pain
	12%
	7%

	Diarrhea
	12%
	7%

	Cough
	10%
	8%

	Herpes viral infections
	9%
	8%

	Bronchitis
	8%
	4%

	Depression
	8%
	7%

	Dyspnea
	8%
	5%

	Dizziness
	7%
	6%

	Sinusitis
	7%
	5%

	Hypertension
	6%
	4%

	Gastroenteritis
	5%
	3%

	GGT increased
	5%
	1%

	Migraine
	5%
	1%

	Paresthesia
	5%
	4%

	Weight decreased
	5%
	3%

	Alopecia
	4%
	2%

	Bradycardia
	4%
	1%

	Lymphopenia
	4%
	1%

	Tinea infections
	4%
	1%

	Vision blurred
	4%
	1%

	Asthenia
	3%
	1%

	Triglycerides increased
	3%
	1%

	Eczema
	3%
	2%

	Eye Pain
	3%
	1%

	Leukopenia
	3%
	< 1%

	Pruritus
	3%
	1%


Drug Interactions
· Antineoplastic, immunosuppressive, or Immunomodulating therapies

· Beta-blockers

· Class Ia or III antiarrhythmic drugs

· Ketoconazole

· Vaccines, live attenuated 

Dosage and Administration
USUAL DOSE 0.5 mg orally once daily, with or without food.
Costs (at commonly used dosages)

COST (WAC)*

	GENERIC NAME
	BRAND NAME
	STRENGTH
	DOSE/ CAPSULE
	COST / CAPSULE

	Fingolimod 
	Gilenya
	0.5 MG
	0.5 MG
	$  131.73


*Wholesale Acquisition Cost (WAC)
Conclusion

Gilenya is a sphingosine 1-phosphate receptor modulator that is indicated for the treatment of patients with Relapsing Remitting Multiple Sclerosis (RRMS) to reduce the frequency of clinical exacerbations and to delay the accumulation of physical disability.   Gilenya is the first-in-class oral therapy for the treatment of RRMS and provides a new non-parenteral therapeutic option.  Gilenya was approved with a Risk Evaluations and Mitigation Strategy (REMS) to ensure its benefits outweigh the risks.  Several additional oral agents are also under development for the treatment of MS.
Recommendation

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