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Drug Monograph

	Drug/Drug Class:
	Ceprotin (Protein C [Human]) Intravenous Infusion / Monoclonal Antibody Agent

	
	

	Prepared for:
	MO HealthNet

	Prepared by:
	ACS - Heritage Information Systems, Inc.


 FORMCHECKBOX 
 New Criteria


 FORMCHECKBOX 
 Revision of Existing Criteria

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 500 units single use vial of Ceprotin contains 500 units of Protein C (Human) and each 1000 units single use vial of Ceprotin contains 1000 units of Protein C (Human).
Baxter Healthcare Corp., Westlake Village, CA 91362

	
	

	Summary of Findings:
	Protein C is a plasma-derived concentrate that has demonstrated efficacy in the treatment of patients with life-threatening, blood-clotting complications related to severe congenital Protein C deficiency.  Protein C injection is the first biologic treatment approved for this disorder, and the orphan product was given a priority review by the FDA.

	
	

	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 
 15 Day Quantity Limitation
	 FORMCHECKBOX 
 Non-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
This rare genetic defect results in a hypercoagulable state that can cause severe, often life-threatening, blood clots in small blood vessels.  If left untreated these clots could result in blindness, severe brain damage, multi-organ failure, and death.  The disease manifests in children very early in life, often in utero or in the first few days of life.  Its incidence has been estimated to be one to two for every one million births, and currently, there are fewer than 20 known cases of severe congenital Protein C deficiency in the United States.  
Dosage Form(s) 1
Each 500 units single use vial of Ceprotin contains 500 units of Protein C (Human) and each 1000 units single use vial of Ceprotin contains 1000 units of Protein C (Human).
Manufacturer
Baxter Healthcare Corp., Westlake Village, CA 91362
Indication(s) 1
Ceprotin is indicated in the treatment of patients with severe congenital Protein C deficiency for the prevention and treatment of venous thrombosis and purpura fulminans.

Clinical Efficacy1-5 (mechanism of action/pharmacology, comparative efficacy)
Protein C injection is a human, plasma-derived concentrate for use as replacement therapy in patients with life-threatening, blood-clotting complications related to severe congenital Protein C deficiency.  Protein C is a vitamin K-dependent plasma protein that is produced in the liver.  It is converted by the thrombin/thrombomodulin-complex on the endothelial cell surface to activated protein C (APC).  APC exerts its anticoagulant effects by inactivation of the activated forms of factors V and VIII, which leads to a decrease in thrombin formation.  It has also been shown to have indirect pro-fibrinolytic effects and a beneficial influence on the inflammation process.  Protein C is converted to APC on demand in the course of the protein C pathway, which provides a natural mechanism to control the coagulation system
	
	CEPROTIN

	Volume of distribution (IV)
	0.74 dL/Kg

	Half-life (terminal)
	9.9 hours


The approval of protein C injection was based on data from a multicenter, non-randomized, open-label, Phase 2/3 clinical trial involving 18 patients with severe congenital Protein C deficiency.  Results from this study showed that treatment with protein C injection was effective in 94% of the episodes of purpura fulminans (PF).  In the remaining 6% of patients (N=1), the treatment was found to be effective with complications because a dosage adjustment was required.  When compared with the efficacy ratings for 21 episodes of PF (historical control), patients with severe congenital Protein C deficiency were more effectively treated with protein C injection than those treated with other modalities such as fresh frozen plasma or conventional anticoagulants.  Protein C injection also demonstrated effectiveness in reducing the size and number of skin lesions, and in the healing process for necrotic and non-necrotic skin lesions.  However, data from this study were not sufficient for evaluating treatment of warfarin-induced skin necrosis (WISN).
Clinical Studies

CONGENITAL PROTEIN C DEFICIENCY
	Design
	Multicenter, non-randomized, open-label, Phase 2/3 clinical trial (N=18)

	Inclusion Criteria
	Patients with severe congenital Protein C deficiency ranging in age from newborn to 25.7 years.

	Exclusion Criteria
	Not specified.

	Treatment Regimen
	All patients were treated with protein C via IV infusion.

	Results
	In a primary efficacy rating to assess whether episodes of PF and/or other thromboembolic events were treated effectively, protein C was effective in 94.4% of the episodes of PF compared to 52.4% in the historical control group.  Protein C was effective with complications in the remaining 5.6% of patients, compared to 33.3% in the historical control group.  In a secondary efficacy rating for the treatment of skin lesions and other thrombotic episodes, 73.9% of the episodes treated with protein C were rated as excellent, 21.7% were rated as good, and 4.3% were rated as fair.  Furthermore, protein C demonstrated efficacy in reducing the size and number of skin lesions.  Non-necrotic skin lesions healed over a median 4-day period and necrotic skin lesions healed over a median 11-day period.  Protein C also prevented an increase in the extent of thrombus during 4 (80%) of the thromboembolic episodes by Day 3 of treatment, and for 1 (20%) episode by Day 5 of treatment.  All 7 of the short-term prophylaxis treatments with protein C were free of complications of PF or thromboembolic events.

	Safety
	The most common adverse reactions were rash, itching, and lightheadedness.


Contraindications1
· None noted
Warnings and Precautions1
· May contain traces of mouse protein and/or heparin as a result of the manufacturing process and hypersensitivity/allergic reactions cannot be ruled out.

· Because this product is made from human blood, it may carry a risk of transmitting infectious agents, e.g., viruses and theoretically, the Creutzfeldt-Jakob disease (CJD) agent.

· Several bleeding episodes have been observed in clinical studies.

· Simultaneous administration of tissue plasminogen activator (tPA) may further increase the risk of bleeding from tPA.

· Contains trace amounts of heparin which may lead to heparin-induced thrombocytopenia.

· Patients on a low sodium diet should be informed that the quantity of sodium in the maximum daily dose exceeds 200 mg.  Patients with renal impairment should be monitored more closely for sodium overload.
Adverse Effects1
Most common:
· Itching

· Lightheadedness

· Rash

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

USUAL DOSE  Acute episode/Short-term prophylaxis: An initial dose of 100-120 IU/kg via IV infusion followed by 60-80 IU/kg every 6 hours for 3 doses, followed by a maintenance dose of 45-60 IU/kg every 6 hours or every 12 hours.

Long-term prophylaxis: 45-60 IU/kg every 12 hours via IV infusion.
Note: Treatment should be initiated under the supervision of a physician who is experienced in replacement therapy with coagulation factors/inhibitors, and where monitoring of protein C activity is feasible.  The dosage regimen should be adjusted according to the pharmacokinetic profile for each individual patient.  The measurement of protein C activity using a chromogenic assay is recommended for the determination of the patient's plasma level before and during treatment.

Costs (at commonly used dosages)

COST (WAC)*

	GENERIC NAME
	BRAND NAME
	STRENGTH
	DOSE
	COST / MONTH

	Protein C injection
	Ceprotin
	500 IU single-dose vial
	600 mg
	$ 575.00

	
	
	1000 IU single-dose vial
	900 mg
	$ 1,150.00


*Wholesale Acquisition Cost (WAC)
Conclusion

Protein C is a plasma-derived concentrate that has demonstrated efficacy in the treatment of patients with life-threatening, blood-clotting complications related to severe congenital Protein C deficiency.  Protein C injection is the first biologic treatment approved for this disorder, and the orphan product was given a priority review by the FDA.
Recommendation

The MO HealthNet Division recommends Open Access status for this drug.
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