Update: Baxter Heparin Sodium Recall – Alternatives to Heparin Sodium
VHA Pharmacy Benefits Management Service and Medical Advisory Panel
Table 1. Indications for Use of LMWH and Fondaparinux

	Drug
	Dosing
	ACS 
(UA/ NQWMI/
NSTEMI)
	STEMI
	DVT prophylaxis
	DVT/PE Treatment

	
	
	
	
	Hip replacement
	Hip fracture
	Knee replacement
	Abdominal surgery
	Acute illness
	Acute
	Extended (in cancer)

	Dalteparin*
	DVT ppx:  2500-5000 IU SC once daily†
DVT/PE tx (off-label):  200 IU/kg SC once daily or 100 IU/kg SC q12h (max of 18,000 IU/day)
Extended tx (cancer):  200 IU/kg SC once daily (max 18,000 IU/day) 1st mo, then 150 IU/kg SC once daily (max 18,000 IU/day) mos 2-6

UA/NQWMI:  120 IU/kg SC q12h (max 10,000 IU) with ASA
	(
	
	(
	
	
	(
	(
	Off-label
	(

	Enoxaparin*
	DVT ppx:  40 mg SC once daily or 30 mg SC q12h†; consider 40 mg SC q12h for bariatric surgery
DVT/PE tx:  1 mg/kg SC q12h or 1.5 mg/kg SC q24h
UA/NQWMI:  1 mg/kg SC q12h with ASA
STEMI:  30 mg IV bolus plus 1 mg/kg SC, then 1 mg/kg SC q12h (max 100 mg for first 2 doses only) with ASA; dose reduction in patients ≥75 yrs old
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	Fondaparinux
	DVT ppx:  2.5 mg SC once daily; initial dose 6 hrs post-op and established hemostasis
DVT/PE tx:  5 mg (wt <50 kg), 7.5 mg (wt 50-100 kg), 10 mg (wt >100 kg) SC q24h

ACS/NSTEMI (off-label):  2.5 mg SC once daily
STEMI (off-label):  2.5 mg once daily, initial dose IV; subsequent doses SC
	Off-label††
	Off-label††
	(
	(
	(
	(
	Off-label
	(
	


*On VA National Formulary; 
(=FDA approved; 
†based on DVT risk; see prescribing info for more specific information
††currently pending FDA approval for UA/NSTEMI and STEMI     
ACS=Acute coronary syndrome; DVT=deep venous thrombosis; LMWH=low molecular weight heparin; NQWMI=non-Q-wave myocardial infarction; PE=pulmonary embolism; ppx=prophylaxis; STEMI=ST segment elevation myocardial infarction; tx=treatment; UA=unstable angina. 
Background:  Increased numbers of adverse events including severe allergic-type reactions and deaths have been reported with heparin products manufactured by Baxter.  As a result, Baxter recalled all multi-dose vials, single-dose vials, and Hep-Lock flush products.  The FDA has identified a contaminant in the Baxter heparin product that may be associated with the adverse events, although a causal link has not yet been established.  An alternative manufacturer of heparin vials, APP, states that they are able to meet the US demands for heparin.  According to APP, although a slight increase in the number of adverse events was reported with their product immediately following the Baxter recall, the number and severity of events were not similar to that seen with the Baxter product.  B. Braun Medical has also been identified as an alternative source of heparin pre-mixed bags. 

Given the recent events and subsequent recalls with Baxter heparin products, it may be reasonable to consider alternatives to unfractionated heparin (UFH) where clinically appropriate.  Both enoxaparin and dalteparin are low molecular weight heparin agents (LMWH) on the VA National Formulary and may be considered alternatives to UFH in many clinical situations.  Fondaparinux, a synthetic Factor Xa inhibitor, is currently not on VA National Formulary, although there is sufficient evidence to consider its use as an alternative to UFH for several indications.

DVT prophylaxis:  Most hospitalized patients are at increased risk for developing venous thromboembolic events (VTE).  LMWH and fondaparinux have been extensively studied and are considered safe and effective for use in the prevention of VTE in various patient populations.  See Table 1 for additional information on specific agents and populations studied.  Recommended doses may differ depending on the individual’s risk of DVT; see the individual drug’s prescribing information.    

DVT/PE Treatment:  As an alternative to UFH, LMWH and fondaparinux are considered safe and effective therapy in patients with confirmed or suspected acute DVT/PE.  Per 2004 American College of Chest Physicians (ACCP) Antithrombotic guidelines, therapy with LMWH is preferred over UFH in patients without severe renal failure (see special populations) due to more predictable pharmacokinetics, greater bioavailability, less monitoring, and good evidence for safety and efficacy.  Subsequently, fondaparinux received FDA approval for DVT/PE treatment and may also be used as an alternative to UFH.  Enoxaparin is FDA approved for the treatment of DVT/PE.  Although not FDA approved, sufficient evidence is available demonstrating efficacy and safety of dalteparin in the treatment of DVT/PE.  

Cardiac Indications:  LMWH and fondaparinux have been studied and are considered safe and effective for use in ACS, NSTEMI, STEMI, NQWMI.  See Table 1 and current American College of Cardiology (ACC)/American Heart Association (AHA) Guidelines for more specific information on agents, indications, and recommendations.  Of note, fondaparinux is currently pending FDA approval for UA/NSTEMI and STEMI.      

Other Indications:  For other indications, it appears reasonable at this time to continue to use non-Baxter UFH.  Patients should be closely monitored for adverse events, particularly hypotension and signs and symptoms of hypersensitivity as recommended in the FDA Public Health Advisory. (Also see PBM Bulletin from February 19, 2008 at http://www.pbm.va.gov/vamedsafe/National%20PBM%20Bulletin%20(Heparin).doc)
Special populations:  LMWH and fondaparinux are renally eliminated; caution should be used in the administration of these agents to renally impaired patients.  Variable effects (i.e., increased bleeding or thromboembolic risk) have been observed in patients with low (<50 kg) or high (>145 kg) body weights.  Dosing adjustments or alternative therapy may be indicated in these populations; consult prescribing information. 

Contraindications:  LMWH and fondaparinux are contraindicated in patients with thrombocytopenia associated with a positive in vitro test for anti-platelet antibody in the presence of the drug.  LMWH are contraindicated in patients with hypersensitivity to heparin or pork products.  Fondaparinux is contraindicated in patients with creatinine clearance <30 ml/min and for prophylaxis use in patients <50 kg.      

Monitoring:  Baseline serum creatinine and baseline and periodic blood counts are recommended.  Routine monitoring of anti-Xa levels are not recommended but may be useful in certain situations.    
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