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Drug Monograph

	Drug/Drug Class:
	Tysabri (Natalizumab) Injection / Recombinant Immunoglobulin-4 (IgG4) Monoclonal Antibody
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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 15 mL vial of Tysabri contains 300 mg of Natalizumab.
Biogen Idec, Inc. for Elan Pharmaceuticals, Inc., San Diego, CA 92121

	
	

	Summary of Findings:
	As of February 28, 2005 Biogen and Elan Pharmaceuticals have voluntarily suspended Tysabri from the US market.  The accelerated approval of natalizumab was based upon promising results after one year from two ongoing, double-blind, placebo-controlled trials involving more than 2,000 patients with MS.  In the first study (AFFIRM), patients receiving natalizumab monotherapy had an annualized 66% relative reduction in relapses over a 13-month period compared to patients receiving placebo (P < 0.001).  In the second study (SENTINEL), patients receiving natalizumab plus interferon beta-1a had an annualized 54% relative reduction in relapses over a 13-month period compared to patients receiving placebo plus interferon beta-1a (P < 0.001).  MRI endpoints were also significantly better for patients receiving natalizumab in both studies, but the exact relationship between MRI findings and the clinical status of patients with MS is unknown.  Clinical comparisons between natalizumab and interferon beta-1a, interferon beta-1b, or glatiramer are not available.  The full results of the two-year ongoing clinical trials are expected in 2005.
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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
MS affects approximately 400,000 Americans and is characterized by a relapsing-remitting or progressive course and a pathologic triad of CNS inflammation, demyelination, and scarring.  Relapses often include symptoms such as weakness, fatigue, blurred vision, numbness, poor coordination, difficulty walking, and paralysis.  MS is approximately twice as common in females as in males, and is thought to be an autoimmune disease.  Its onset typically occurs in people between 20 and 40 years of age.   Natalizumab is a recombinant humanized IgG4 monoclonal antibody directed against alpha (4) integrin.  It has demonstrated efficacy in the treatment of patients with relapsing forms of MS, reducing the frequency of clinical exacerbations when administered by IV infusion every 4 weeks.  Natalizumab appears to be more effective than interferon beta-1a, interferon beta-1b, or glatiramer for the treatment of MS, but more study is needed.  Results from ongoing studies investigating various combinations and sequencing of immunotherapies for MS will help to clarify the most appropriate treatment regimen for this disease.  Patients who complete the 2-year AFFIRM and SENTINEL trials will be eligible for enrollment in a long-term safety extension study.  Natalizumab is also being studied for its potential use in the treatment of Crohn’s disease, ulcerative colitis, and rheumatoid arthritis.  As of February 28, 2005 clinical studies of Natalizumab have been voluntarily suspended.
Dosage Form(s)1
Each 15 mL vial contains 300 mg of Natalizumab.
Manufacturer
Biogen Idec, Inc., Cambridge MA 02142 for Elan Pharmaceuticals, Inc., San Diego, CA 92121
Indication(s)1
Tysabri is indicated for treatment of patients with relapsing forms of multiple sclerosis to reduce the frequency of clinical exacerbations. 

Clinical Efficacy1-16 (mechanism of action/pharmacology, comparative efficacy)
Integrins are glycoproteins expressed primarily on leukocytes, and are involved in immune system regulation, including cell-cell adhesion and signaling, and immune-cell migration and activation.  Natalizumab is a recombinant immunoglobulin-4 (IgG4) monoclonal antibody directed against alpha (4) integrin.  Inhibition of alpha (4) integrin results in at least partial blockade of immune-cell adhesion to vascular endothelium and subsequent tissue migration of lymphocytes.  Specifically, natalizumab prevents interaction of alpha (4)-beta (1) integrin and alpha (4)-beta (7) integrin with their respective ligands, vascular-cell adhesion molecule-1 (VCAM-1) and mucosal addressin-cell adhesion molecule-1 (MadCAM-1).  While its precise mechanism of action is unknown, blockade of binding of alpha (4)-beta (1) to VCAM-1 appears particularly relevant for the observed efficacy of natalizumab in MS, possibly preventing inflammatory cells from crossing the blood-brain barrier where they can damage nerve fibers and their insulation.

Pharmacokinetics

Pharmacokinetic data for natalizumab are limited.

	Elimination Half Life (T½)
	Approximately 11 days

	Volume of Distribution
	5.7 L


Clinical Studies

Relapsing Multiple Sclerosis

	Design
	Randomized, double-blind, placebo-controlled clinical trial (N=942).

	Inclusion Criteria
	Patients with MS who experienced at least one clinical relapse during the prior year and had a Kurtzke Expanded Disability Status Scale (EDSS) score between 0 and 5.0.  Patients could not have received any interferon-beta or glatiramer for at least the previous 6 months, and 94% had never been treated with these agents.

	Exclusion Criteria
	Not specified

	Treatment Regimen
	Patients were randomized in a 2:1 ratio to receive natalizumab 300 mg as an intravenous infusion or placebo every 4 weeks for up to 28 months.

	Results
	The annualized relapse rate for patients receiving natalizumab was 0.25 compared to 0.74 for placebo, or a 66% relative reduction 

(P < 0.001).  The percentage of patients remaining relapse-free was 76% and 53%, respectively, for the two groups.  MRI endpoints were also significantly better in the natalizumab patients compared to placebo.  For new or newly enlarging T2-hyperintense lesions, the percentage of patients with 0, 1, 2, or 3 or more lesions was 60%, 18%, 6%, and 16% for the natalizumab group, compared to 22%, 13%, 7%, and 58% with placebo (P < 0.001).  For T1-weighted gadolinium (Gd)-enhancing lesions, the percentage of patients with 0, 1, or 2 or more lesions was 96%, 3%, and 1% for natalizumab, compared to 68%, 13%, and 19% for placebo (P < 0.001).

	Safety
	Not specified


Relapsing Multiple Sclerosis – Combination Therapy

	Design
	Randomized, double-blind, placebo-controlled clinical trial (N=1,171).

	Inclusion Criteria
	Patients with MS who had experienced one or more relapses during the prior year while on treatment with intramuscular interferon beta-1a.

	Exclusion Criteria
	Not specified

	Treatment Regimen
	Patients were evenly randomized to receive natalizumab 300 mg as an intravenous infusion or placebo every 4 weeks for up to 28 months.  All patients continued to receive intramuscular interferon beta-1a 30 mcg once weekly.

	Results
	The annualized relapse rate for patients receiving natalizumab plus interferon beta-1a was 0.36 compared to 0.78 for placebo, or a 54% relative reduction (P < 0.001).  The percentage of patients remaining relapse-free was 67% and 46%, respectively, for the two groups.  MRI endpoints were also significantly better in the natalizumab patients compared to placebo.  For new or newly enlarging T2-hyperintense lesions, the percentage of patients with 0, 1, 2, or 3 or more lesions was 67%, 26%, 4%, and 3% for natalizumab, compared to 40%, 29%, 10%, and 21% in the placebo group (P < 0.001).  For T1-weighted Gd-enhancing lesions, the percentage of patients with 0, 1, or 2 or more lesions was 96%, 3%, and 1% for natalizumab, compared to 76%, 12%, and 12% for placebo (P < 0.001).

	Safety
	Not specified.


Contraindications1
· Hypersensitivity to any product components

Warnings and Precautions1
· Natalizumab has been associated with hypersensitivity reactions, including serious systemic reactions.  If a hypersensitivity reaction occurs, discontinue therapy and initiate appropriate therapy.

Adverse Effects1
	Most Common 10-35%
	Tysabri
	Placebo

	Headache
	35%
	30%

	Fatigue
	24%
	18%

	Urinary tract infection
	18%
	15%

	Depression
	17%
	14%

	Arthralgia
	15%
	11%

	Lower respiratory tract infection
	15%
	14%

	Abdominal discomfort
	10%
	9%

	
	
	

	Less Common 3-9%
	
	

	Gastroenteritis
	9%
	5%

	Rash
	9%
	7%

	Vaginitis
	8%
	5%

	Irregular menstruation/dysmenorrhea
	7%
	2%

	Allergic reaction
	7%
	3%

	Urinary urgency/frequency
	7%
	5%

	Tonsillitis
	5%
	3%

	Abnormal liver function test
	5%
	3%

	Dermatitis
	5%
	3%

	Chest discomfort
	4%
	2%

	Pruritus
	4%
	2%

	Local bleeding
	3%
	1%

	Rigors
	3%
	1%

	Tremor
	3%
	2%

	Syncope
	2%
	1%

	Amenorrhea
	2%
	0%


Drug Interactions

· No definitive drug interaction studies have been conducted with natalizumab.
Dosage and Administration1

Usual Dose: 300 mg via intravenous infusion over 1 hour every 4 weeks.

Note: Observe patients during the infusion and for 1 hour after the infusion is complete.  Promptly discontinue the infusion upon the first observation of any signs or symptoms consistent with a hypersensitivity-type reaction.
Cost Comparison (at commonly used dosages)

COST (AWP) *
	DRUG
	STRENGTH/DOSE
	COST/MONTH

	Tysabri (Natalizumab)
	300 mg/vial; 300 mg every 4 weeks
	$2169.23

	Avonex (Interferon Beta-1a)
	33 mcg/vial; 33 mcg once weekly
	$1299.60

	Rebif (Interferon Beta-1a)
	22 mcg/syringe; 22mcg 3 times/week
	$1608.08

	
	44 mcg/syringe; 44mcg 3 times/week
	$1608.80

	Betaseron (Interferon Beta-1b)
	0.3 mg/vial; 0.3 mg every other day
	$1517.82

	Copaxone (Glatiramer)
	20 mg/syringe; 20 mg daily
	$1380.11


*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

As of February 28, 2005 Biogen and Elan Pharmaceuticals have voluntarily suspended Tysabri from the US market.  The accelerated approval of natalizumab was based upon promising results after one year from two ongoing, double-blind, placebo-controlled trials involving more than 2,000 patients with MS.  In the first study (AFFIRM), patients receiving natalizumab monotherapy had an annualized 66% relative reduction in relapses over a 13-month period compared to patients receiving placebo (P < 0.001).  In the second study (SENTINEL), patients receiving natalizumab plus interferon beta-1a had an annualized 54% relative reduction in relapses over a 13-month period compared to patients receiving placebo plus interferon beta-1a (P < 0.001).  MRI endpoints were also significantly better for patients receiving natalizumab in both studies, but the exact relationship between MRI findings and the clinical status of patients with MS is unknown.  Clinical comparisons between natalizumab and interferon beta-1a, interferon beta-1b, or glatiramer are not available.  The full results of the two-year ongoing clinical trials were expected in 2005.

Recommendation

The Division recommends that Tysabri be given open access status. 
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