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Introduction 
Hereditary antithrombin deficiency is a rare disorder that predisposes patients to venous thrombosis.  There are currently two antithrombin products available in the U.S, one product pooled from human plasma (Thrombate III) and one produced by DNA technology, recombinant antithrombin (rAT) (ATryn).  ATryn was approved by the U.S. Food and Drug Administration (FDA) in February 2009 and is indicated for the prevention of perioperative and peripartum thromboembolic events in hereditary antithrombin deficient patients.  Recombinant antithrombin is not indicated for the treatment of thromboembolic events.  In contrast, pooled plasma antithrombin product is indicated for both the prevention and treatment of thromboembolism in patients with hereditary deficiency.  Potential off-label use of antithrombin products includes use during coronary artery bypass graft (CABG) surgery in heparin resistant patients.
 
Pharmacology

Antithrombin (formerly known as antithrombin III) inhibits thrombin and factor Xa through neutralization and formation of a complex that is rapidly removed from the bloodstream.  Patients with antithrombin deficiency are at increased risk of venous thromboembolism (VTE).  Risk may be greatly elevated in certain situations such as surgery or the peri-partum period.  In patients with hereditary deficiency, administration of antithrombin during high risk periods restores antithrombin levels to normal ranges.

rAT is produced by recombinant 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 expression of the antithrombin into the milk.2  The product undergoes a validated purification process to insure removal and/or inactivation of viruses.  The goats used are USDA certified scarpie free and controlled for specific pathogens.  
The structure of the rAT product is consistent with the structure of the pooled human plasma product; however, the two products differ in the monosaccharide composition and oligosaccharide structure that result in an increased affinity for heparin (about 4 fold) and a shorter half-life with the rAT vs. pooled plasma product.
  

Summary of Clinical Trial Data
The approval of rAT was based on data from two single-arm, multinational, open-label studies (n=31) in patients with hereditary antithrombin deficiency (and most with a history of VTE) undergoing surgery or vaginal or cesarean delivery.
  Patients were administered rAT as a continuous infusion for a minimum of 3 days and followed for VTE for 7 days post treatment.  These data were compared to matched patients from a historical control (n=35) who received pooled plasma antithrombin for a minimum of 2 days and followed for VTE for 7 days post treatment.   VTE events were confirmed based on diagnostic testing.  rAT was found to be noninferior to pooled plasma antithrombin, with one VTE event in the rAT group and none in the pooled plasma antithrombin group.  Additional supportive data come from 5 patients who received rAT on 6 occasions as part of a compassionate use program, where no VTE events were reported.

Safety
Safety data were derived from a total of 238 patients exposed to rAT, with 38 patients receiving rAT on 2 occasions.
Refer to the manufacturer’s prescribing information for complete safety information.1
Contraindications: rAT is contraindicated in patients with known hypersensitivity to goat and goat milk proteins.

Warnings and Precautions: 
Anaphylaxis and hypersensitivity:  There is a potential for allergic reactions.  Patients must be closely monitored and observed for the entire infusion period.  If a patient develops signs or symptoms of an allergic reaction, treatment should be discontinued immediately and emergency treatment administered.
Coagulation monitoring tests:  For anticoagulants that use antithrombin to exert their effect, the effect may be altered by rAT.  Patients should be closely monitored using the appropriate laboratory test (e.g., activated partial thromboplastin time [aPTT], anti-factor Xa activity), especially upon initiation or withdrawal of rAT.  

Adverse reactions:  The most common types of adverse reactions reported in clinical studies are bleeding and injection site reactions.  
Immunogenicity:  There is a concern for the development of an immunological reaction to rAT.  During the clinical development program, specific assays for antibody detection were used.  No confirmed reactions were identified, and there were no clinical adverse events suggestive of an immunologic response.  Given the rare need to receive repeated courses of rAT, the FDA recommended a post-marketing registry to best track potential immunologic responses.2,3
Drug Interactions: The co-administration of heparin and low molecular weight heparin (LMWH) with rAT results in enhanced anticoagulant effects, increased risk of bleeding, and altered half-life of antithrombin.2  Coagulation parameters should be monitored closely along with clinical features of under- or over-anticoagulation.
Pregnancy and Nursing Mothers: Pregnancy Category C. Well controlled studies in pregnant women are lacking.  Studies available that included a total of 22 pregnant women did not find an increase in fetal abnormalities when rAT was administered in the third trimester.  Different rAT dosing is recommended for pregnant women compared to nonpregnant patients.  Animal studies showed a small but significant increase in fetal mortality when rAT was administered through most of the pregnancy to rats.2
Look-alike/Sound-alike (LA/SA) Error Risk Potential
As part of a Joint Commission standard, LA/SA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LA/SA information from four data sources (Lexi-Comp, Facts and Comparisons, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

	NME Drug Name
	Lexi-Comp
	Facts and Comparisons
	ISMP
	Clinical Judgment

	Antithrombin

ATryn
	
	None
None
	None

None
	Antivert

Afrin


Dosage and Administration 
See prescribing information for complete dosing information.2
· rAT is available as a sterile lyophilized powder stored under refrigeration and requires reconstitution with sterile water for injection.  rAT is administered as a continuous infusion through 0.22 micron in line filter.

· The dose of rAT is individualized based on pretreatment antithrombin level and body weight. A loading dose is given over 15 minutes followed by a continuous infusion.  The dose is titrated to maintain antithrombin levels between 80% - 120% of normal.
· Treatment should begin before delivery or about 24 hours prior to surgery.

· Note that a different dosing formula is used for pregnant vs. non-pregnant patients.

· Treatment should be continued until adequate maintenance anticoagulation is established.
Acquisition Cost

Refer to VA pricing sources for updated information.
Conclusions
rAT is an alternative to pooled plasma antithrombin for reduction in the risk of VTE in patients with hereditary AT deficiency undergoing high risk procedures (surgery or childbirth).  Though the risk of viral infection with a human pooled plasma product is low, rAT offers a product free from risk of human infections.  The immunogenic potential with rAT is unclear, given the small number of patients with hereditary antithrombin deficiency who are undergoing surgery or delivery and the smaller number of patients undergoing subsequent procedures and requiring retreatment.  
Contact Person:  Lisa Longo, Pharm.D., BCPS, Pharmacy Benefits Management Services
References

� Avidan MS, Levy JH, Scholz J, et al. A phase III, double-blind, placebo-controlled, multicenter study on the efficacy of recombinant human antithrombin in heparin-resistant patients scheduled to undergocardiac surgery necessitating cardiopulmonary bypass. Anesthesiology. 2005;102:276-84.


� ATryn (antithrombin, recombinant) for Injection Prescribing Information. GTC Biotherapeutics, Inc., Framingham MA. November 2010.


� FDA Summary Basis for Regulatory Action of ATryn. Accessed at:  � HYPERLINK "http://www.fda.gov/BiologicsBloodVaccines/BloodBloodProducts/ApprovedProducts/LicensedProductsBLAs/FractionatedPlasmaProducts/ucm134048.htm" �http://www.fda.gov/BiologicsBloodVaccines/BloodBloodProducts/ApprovedProducts/LicensedProductsBLAs/FractionatedPlasmaProducts/ucm134048.htm� .  Accessed on November 29, 2013.


� Tiede A, Tait RC, Shaffer DW, et al. Antithrombin alfa in hereditary antithrombin deficient patients: a phase 3 study of prophylactic intravenous administration in high risk situations. Thromb Haemost. 2008;99(3):616-22.


� Konkle BA, Bauer KA, Weinstein R, et al. Use of recombinant human antithrombin in patients with congenital antithrombin deficiency undergoing surgical procedures. Transfusion. 2003;43(3):390-4.





PAGE  
1
December 2013

Updated versions may be found at www.pbm.va.gov or http://vaww.pbm.va.gov  

.

