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Drug Monograph

	Drug/Drug Class:
	Soliris (Eculizumab) Intravenous Infusion / Monoclonal Antibody 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 single use vial of Soliris contains 300 mg of Eculizumab.
Alexion Pharmaceuticals, Inc., Cheshire, CT 06410

	
	

	Summary of Findings:
	Eculizumab is a humanized monoclonal antibody that is directed against the C5 complement protein.  It has demonstrated efficacy in the treatment of patients with paroxysmal nocturnal hemoglobinuria (PNH) and is the first product specifically approved for this disorder.  Prior to approval of the orphan drug eculizumab, the treatment of PNH was limited to symptom management through periodic blood transfusions, non-specific immunosuppressive therapy, and bone marrow transplantation (infrequent).  The manufacturer of eculizumab has developed a special risk management plan to address the risk of serious meningococcal infection, which includes a Medication Guide for patients and an educational program for physicians.  The manufacturer will also provide a treatment support service for all PNH patients and their healthcare providers.  In addition, prior to beginning eculizumab therapy, all patients and their prescribing physicians will be enrolled in a Safety Registry that involves long-term monitoring for detection of new safety findings.

	
	

	Status Recommendation:
	 FORMCHECKBOX 
 Prior Authorization (PA) Required

 FORMCHECKBOX 
 Clinical Edit
	 FORMCHECKBOX 
 Open Access

 FORMCHECKBOX 
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	Type of PA Criteria:
	 FORMCHECKBOX 
 Increased Risk of ADE

 FORMCHECKBOX 
 15 Day Quantity Limitation
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 Non-Preferred Agent
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 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
PNH is a rare, acquired genetic blood disease that affects an estimated 8,000 to 10,000 people in North America and Europe.  It is a chronic, disabling, and life-threatening disorder defined by complement-mediated RBC destruction or hemolysis.  This process leads to anemia, fatigue, difficulty in functioning, pain, intestinal disease, dark urine, shortness of breath, and blood clots.  The estimated median survival for PNH patients is between 10 and 15 years from the time of diagnosis.
Dosage Form(s) 1
Each 30 mL single use vial of Soliris contains 300 mg of Eculizumab solution for intravenous infusion.
Manufacturer
Alexion Pharmaceuticals, Inc., Cheshire, CT 06410
Indication(s) 1
Soliris is indicated for treatment of patients with paroxysmal nocturnal hemoglobinuria to reduce hemolysis.
Clinical Efficacy1-7 (mechanism of action/pharmacology, comparative efficacy)
PNH arises from a genetic mutation in the hematopoietic stem cell and the subsequent production of red blood cells (RBC) with a deficiency of surface proteins that protect the cells against attack by the complement system.  Eculizumab is a monoclonal antibody that specifically binds to the complement protein C5 with high affinity, inhibiting its cleavage to C5a and C5b and preventing generation of the terminal complex C5b-9.  This activity inhibits the terminal complement-mediated destruction and loss of PNH cells (intravascular hemolysis), with a resultant reduction in hemoglobinuria and the need for RBC transfusion.
	
	SOLIRIS

	Volume of distribution (IV)
	7.7 L

	Half-life (terminal)
	272 hours


The FDA approval of eculizumab was primarily based upon a double-blind, placebo-controlled clinical trial involving 87 patients with PNH.  Results from this study indicated that approximately half of the patients receiving eculizumab had stabilization of blood hemoglobin concentrations, compared to no stabilization among placebo patients, and required significantly fewer blood transfusions.  In addition, during a single-arm, 52-week study (N=97), patients receiving eculizumab had a reduction in intravascular hemolysis as measured by serum lactate dehydrogenase (LDH) levels.  This was sustained for the treatment period and resulted in a reduced need for RBC transfusions and less fatigue.  Furthermore, all patients (N=187) treated with eculizumab in a long-term extension study sustained a reduction in intravascular hemolysis over a total exposure time of 10 to 54 months.
Clinical Studies

PAROXYSMAL NOCTURNAL HEMOGLOBINURIA
	Design
	Randomized, double-blind, placebo-controlled, multicenter, 26-week clinical trial (N=87)

	Inclusion Criteria
	PNH patients 18 years of age or older with at least 4 transfusions in the prior 12 months, flow cytometric confirmation of at least 10% PNH cells, and platelet counts of at least 100,000/microliter.

	Exclusion Criteria
	Patients receiving transfusions with a mean hemoglobin > 10.5 g/dL before transfusion during 12 months prior to study or who received another investigational drug within 30 days of study; patients who had a complement deficiency, an active bacterial infection, or a history of meningococcal disease; patients who had undergone bone marrow transplantation.

	Treatment Regimen
	Patients were randomized to treatment with IV eculizumab infusions or placebo.  The eculizumab dosing regimen was 600 mg every week for 4 weeks, followed 1 week later with 900 mg, and then a maintenance dose of 900 mg every 2 weeks.

	Results
	Patients treated with eculizumab had significantly reduced (p < 0.001) hemolysis, resulting in improvements in anemia.  Hemoglobin stabilization was increased and the need for RBC transfusions was reduced compared to placebo patients.  The percentage of patients with stabilized hemoglobin levels was 49% in the eculizumab group, compared to none in the placebo group.  Likewise, the median packed RBC units transfused per patient were 0 and 10, in these same treatment groups, respectively (p < 0.001).  LDH levels (median, U/L) and free hemoglobin (median, mg/dL) at the end of the study were 239 and 5, respectively, in patients receiving eculizumab, compared to 2,167 and 62, respectively, in patients receiving placebo.  Clinically significant improvements were also found in the quality of life, as measured by scores on the Functional Assessment of Chronic Illness Therapy-Fatigue instrument (p < 0.001) and the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire.

	Safety
	Of the 87 patients, 4 in the eculizumab group and 9 in the placebo group had serious adverse events, none of which were considered to be treatment-related.  All patients recovered without sequelae.


Contraindications1
· Patients with unresolved serious Neisseria meningitidis infection.
· Patients who are not currently vaccinated against Neisseria meningitidis.
Warnings and Precautions1
· The use of eculizumab increases a patient’s susceptibility to serious meningococcal infections (septicemia and/or meningitis).  All patients without a history of prior meningococcal vaccination must receive the meningococcal vaccine at least 2 weeks prior to receiving the first dose of eculizumab, and be revaccinated according to current medical guidelines for vaccine use.  All patients must be monitored for early signs and symptoms of meningococcal infections and evaluated immediately if an infection is suspected.

· Patients treated with eculizumab may have increased susceptibility to infections, especially with encapsulated bacteria.  Use with caution in patients with any systemic infection.

· Since eculizumab therapy increases the number of PNH cells, patients who discontinue treatment may be at increased risk for serious hemolysis.

· The effect of withdrawal of anticoagulant therapy during eculizumab treatment has not been established.  Therefore, treatment with eculizumab should not alter anticoagulant management.

· Serum LDH levels increase during hemolysis and may assist in monitoring eculizumab effects, including the response to discontinuation of therapy.
· Administration of eculizumab may result in infusion reactions, including anaphylaxis or other hypersensitivity reactions.
Adverse Effects1
	Most common >= 5%
	Soliris
	Placebo

	
	
	

	Headache
	19%
	12%

	Nasopharyngitis
	10%
	8%

	Back pain
	8%
	4%

	Nausea
	7%
	5%

	Fatigue
	5%
	1%

	Cough
	5%
	4%

	Herpes simplex infection
	3%
	0%

	Sinusitis
	3%
	0%

	Respiratory tract infection
	3%
	1%

	Constipation
	3%
	2%

	Myalgia
	3%
	1%

	Pain in extremity
	3%
	1%

	Influenza-like illness
	2%
	1%


Drug Interactions1
Drug interaction studies have not been performed with eculizumab.
Dosage and Administration1

USUAL DOSE  600 mg every 7 days for the first 4 weeks, followed by 900 mg for the fifth dose 7 days later, then 900 mg every 14 days thereafter.  Doses should be given at the recommended time points or within 2 days of these time points.  The eculizumab admixture should be administered by IV infusion over 35 minutes via gravity feed, a syringe-type pump, or an infusion pump.
Costs (at commonly used dosages)

COST (WAC)*

	GENERIC NAME
	BRAND NAME
	STRENGTH
	DOSE
	COST / MONTH

	Eculizumab injection
	Soliris
	300 mg/single-use vial
	600 mg
	$ 9,984.00

	
	
	300 mg/single-use vial
	900 mg
	$ 14,976.00


*Wholesale Acquisition Cost (WAC)
Conclusion

Eculizumab is a humanized monoclonal antibody that is directed against the C5 complement protein.  It has demonstrated efficacy in the treatment of patients with paroxysmal nocturnal hemoglobinuria (PNH) and is the first product specifically approved for this disorder.  Prior to approval of the orphan drug eculizumab, the treatment of PNH was limited to symptom management through periodic blood transfusions, non-specific immunosuppressive therapy, and bone marrow transplantation (infrequent).  The manufacturer of eculizumab has developed a special risk management plan to address the risk of serious meningococcal infection, which includes a Medication Guide for patients and an educational program for physicians.  The manufacturer will also provide a treatment support service for all PNH patients and their healthcare providers.  In addition, prior to beginning eculizumab therapy, all patients and their prescribing physicians will be enrolled in a Safety Registry that involves long-term monitoring for detection of new safety findings.
Recommendation

The Division recommends Open Access status for this drug.
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