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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 Atryn vial contains 1,750 IU of Antithrombin, recombinant. 
Ovation Pharmaceuticals, Inc., Deerfield, IL 

	
	

	Summary of Findings:
	Atryn is a recombinant antithrombin product produced by genetically engineered goats that has demonstrated efficacy for the prevention of perioperative and peripartum thromboembolic events in hereditary AT deficient patients.  Antithrombin (recombinant) is the first ever transgenically produced therapeutic protein and the first recombinant antithrombin product approved in the U.S.  It was developed to provide a safe and consistent supply of recombinant antithrombin and provides a therapeutic option to plasma-derived antithrombin.  This new biological product was granted orphan designation by the FDA and previously received approval from the European Medicines Agency.  The manufacturer of antithrombin (recombinant) plans to continue to monitor the safety of the rDNA construct and its expression for the lifetime of the approved product and to ensure that adequate procedures are in place to prevent food from these genetically engineered goats from entering the food supply.  The manufacturer of antithrombin (recombinant) is also developing additional recombinant forms of therapeutic proteins produced through transgenic animal technology. 

	
	

	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 
 Dose Optimization
	 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
The prevalence of hereditary AT deficiency in the general population is approximately one in 2,000 to one in 5,000.  People with this disorder are at an increased risk for venous thromboembolic events, including pulmonary embolism and deep vein thrombosis, which can be life-threatening, particularly in high risk situations.  Up to one-half of these patients may experience a thrombosis before 25 years of age.  
Dosage Form(s) 1
Each Atryn vial contains 1,750 IU of Antithrombin, recombinant.
Manufacturer
Ovation Pharmaceuticals, Inc., Deerfield, IL
Indication(s) 1
Atryn is indicated for the prevention of perioperative and peripartum thromboembolic events in hereditary antithrombin deficient patients.
Clinical Efficacy1-10 (mechanism of action/pharmacology, comparative efficacy)
Atryn is a nanofiltered, terminally heat-treated recombinant antithrombin product with an amino acid sequence identical to that of human plasma-derived antithrombin.  It is produced by DNA technology using genetically engineered goats into which the DNA coding sequence for human antithrombin has been introduced along with a mammary gland specific DNA sequence, which directs the expression of the antithrombin into the milk.  The principle actions of antithrombin are inactivation of thrombin, plasmin, and other active serine proteases of coagulation, including factors IXa, Xa, XIa, XIIa, and VIIa.  Inactivation of proteases is a major step in the normal clotting process.  The strong activation of clotting enzymes at the site of every bleeding injury facilitates fibrin formation and maintains normal hemostasis.  Thrombosis in the circulation would be caused by active serine proteases if they were not inhibited by antithrombin after the localized clotting process. 
	
	ATRYN

	Protein binding
	Not listed

	Volume of distribution
	14.3 L pregnant patients and 7.7 L non-pregnant

	Metabolism
	Not Listed

	Excretion
	Not Listed

	Half-life
	11.6 hours (50 IU/kg) to 17.7 hours (100 IU/kg)


The approval of Atryn was based upon two prospective, single-arm, open-label clinical trials involving 31 patients with confirmed hereditary AT deficiency who received antithrombin (recombinant) during or after surgery or childbirth and who had a personal history of thromboembolic events.  Results from these studies showed that only one of the 31 patients treated with antithrombin (recombinant) developed a thromboembolic event.  This compares to zero thromboembolic events in 35 similar patients who received plasma-derived antithrombin as determined by a prospectively designed concurrently conducted retrospective chart review.  These data demonstrated that antithrombin (recombinant) was non-inferior to plasma-derived antithrombin in terms of the prevention of perioperative or peripartum thromboembolic events.  Supporting data also came from a compassionate use program study involving five patients with hereditary AT deficiency who were treated with antithrombin (recombinant), none of which developed a thromboembolic event. 
Clinical Studies

THROMBOEMBOLIC EVENTS PREVENTION -  HEREDITARY ANTITHROMBIN DEFICIENCY
	Design
	Two prospective, single-arm, open-label studies involving patients receving antithrombin (recombinant) (n=31) and a prospectively designed concurrently conducted retrospective chart review involving patients treated with plasma-derived antithrombin (n=35)

	Inclusion Criteria
	Patients with confirmed AT deficiency (AT activity <=60% of normal) and a personal history of thromboembolic events.

	Exclusion Criteria
	Not specified.

	Treatment Regimen
	All patients had to be treated in the perioperative or peripartum period.  Antithrombin (recombinant) was administered as a continuous infusion for at least 3 days, starting one day prior to surgery or delivery.  Plasma-derived antithrombin was administered for at least 2 days as single bolus infusions.

	Results
	During treatment and up to 7 days after stopping antithrombin treatment, there was one confirmed case of an acute deep vein thrombosis (DVT) in the antithrombin (recombinant) group and zero in the plasma-derived antithrombin group.  The lower 95% confidence bound of difference between treatment groups was -0.167, a value that is greater than the pre-specified lower confidence bound of -0.20.  This demonstrates that antithrombin (recombinant) was non-inferior to plasma-derived antithrombin in terms of the prevention of perioperative or peripartum thromboembolic events.

	Safety
	The most common adverse events reported in clinical trials at a frequency of >=5% were hemorrhage and infusion site reaction.


Contraindications1
· Known hypersensitivity to goat and goat milk proteins.
Warnings and Precautions1
· Anaphylaxis and severe hypersensitivity reactions are possible.  Should symptoms occur, treatment with the product should be discontinued and emergency treatment should be administered.
· The anticoagulant effect of drugs that use antithrombin to exert their anticoagulation may be altered when antithrombin (recombinant) is added or withdrawn.  To avoid excessive or insufficient anticoagulation, regularly perform coagulation tests suitable for the anticoagulant used, at close intervals, especially in the first hours following the start of withdrawal of antithrombin (recombinant) and monitor patients for bleeding or thrombosis.
Adverse Effects1
	Most common, >=2%

	Intraabdominal hemorrhage

	Application site pruritus

	Feeling hot

	Non-cardiac chest pain

	Hepatic enzyme abnormality

	Hemarthrosis

	Hematuria

	Hematoma


Drug Interactions1
· Heparin and low molecular weight heparin
· Anticoagulants that use AT to exert their effect.
Dosage and Administration1

USUAL DOSE  The dosage of Atryn must be individualized using pretreatment functional antithrombin (AT) activity level, body weight of the patient, and by subsequent therapeutic monitoring.  Goal of therapy is to restore and maintain AT activity levels between 80% to 120% of normal (0.8 to 1.2 international units/mL).  Loading dose is given as an IV infusion over 15 minutes and immediately followed by a continuous IV maintenance dose.  An additional loading dose (followed by a maintenance) infusion may be required if AT activity levels are less than 80% of normal just after surgery or delivery.

Surgery patients:  Initiate therapy 24 hours before surgery.  Loading dose (international units) = ((100 - baseline AT activity level (in % of normal))/2.3) x body weight (in kg).  Maintenance dose (international units/hr) = ((100 - baseline AT activity level (in % of normal))/10.2) x body weight (in kg).

Pregnant patients (requiring a surgical procedure other than a cesarean section):  Loading dose (international units) = ((100 - baseline AT activity level (in % of normal))/1.3) x body weight (in kg).  Maintenance dose (international units/hr) = ((100 - baseline AT activity level (in % of normal))/5.4) x body weight (in kg)
AT activity monitoring is required for proper treatment.  Check AT activity once or twice per day, and adjust dose:  Less than 80% AT activity level, increase dose by 30%; 80% to 120% AT activity level, no dose adjustment; greater than 120% AT activity level, decrease dose by 30%.  Continue administration of antithrombin (recombinant) until adequate follow-on anticoagulation has been established.

Costs (at commonly used dosages)

COST (WAC)*

	GENERIC NAME
	BRAND NAME
	STRENGTH
	COST / VIAL

	Antithrombin, recombinant injection
	Atryn
	Approximately 1,750 IU/vial
	$ 3540.43

	Antithrombin, plasma-derived injection
	Thrombate III
	500 IU vial
	$ 1405.00

	Antithrombin, plasma-derived injection
	Thrombate III
	1,000 IU vial
	$ 2810.00


*Wholesale Acquisition Cost (WAC)
Conclusion

Atryn is a recombinant antithrombin product produced by genetically engineered goats that has demonstrated efficacy for the prevention of perioperative and peripartum thromboembolic events in hereditary AT deficient patients.  Antithrombin (recombinant) is the first ever transgenically produced therapeutic protein and the first recombinant antithrombin product approved in the U.S.  It was developed to provide a safe and consistent supply of recombinant antithrombin and provides a therapeutic option to plasma-derived antithrombin.  This new biological product was granted orphan designation by the FDA and previously received approval from the European Medicines Agency.  The manufacturer of antithrombin (recombinant) plans to continue to monitor the safety of the rDNA construct and its expression for the lifetime of the approved product and to ensure that adequate procedures are in place to prevent food from these genetically engineered goats from entering the food supply.  The manufacturer of antithrombin (recombinant) is also developing additional recombinant forms of therapeutic proteins produced through transgenic animal technology. 
Recommendation

MO HealthNet Division recommends Open Access status for this product.
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