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VHA Pharmacy Benefits Management Services and the Medical Advisory Panel
The purpose of VACO PBM Services drug monographs is to provide a comprehensive drug review for making formulary decisions. These documents will be updated when new clinical data warrant additional formulary discussion. Documents will be placed in the Archive section when the information is deemed to be no longer current.
This addendum provides information on fondaparinux available following the last review in July 2004.  Please see the original drug monograph/addendum at:
http://vaww.national.cmop.va.gov/PBM/Clinical%20Guidance/Drug%20Monographs/Fondaparinux%20Monograph%20and%20Addendum.pdf 

Introduction
Since the original monograph and addendum in 2002 and 2004 respectively, several clinical trials have investigated the use of fondaparinux in other clinical situations including acute coronary syndromes (ACS) and venous thromboembolic event (VTE) prophylaxis in abdominal surgery and in acutely ill medical patients at risk.  In addition, the American College of Chest Physicians (ACCP) 2008 Antithrombotic and Thrombolytic Guidelines have been published.  American College of Cardiology (ACC)/American Heart Association (AHA) guidelines were updated in 2007.
The manufacturer has submitted applications for approval of fondaparinux in ACS to the Food and Drug Administration (FDA), which are currently under review.  
Results of these trials may impact the formulary status of this agent and/or warrant updating the criteria for use.
VTE Prophylaxis in Abdominal Surgery

The PEGASUS investigators conducted a double-blind, double-dummy, randomized clinical trial evaluating the efficacy and safety of fondaparinux vs. dalteparin for the prevention of VTE in patients undergoing major abdominal surgery.
  Patients received 2.5 mg fondaparinux subcutaneously (SC) once daily initiated 6 hours postoperatively or dalteparin 5000 units once daily with pre-operative dosing for a median duration of 7 days.  Fondaparinux was shown to be non-inferior to dalteparin for the primary endpoint of VTE, with an event rate of 4.6% (47 of 1027) vs. 6.1% (62 of 1020) in fondaparinux and dalteparin groups respectively.  The incidence of major bleeding did not differ significantly between groups:  3.4% with fondaparinux and 2.4% with dalteparin.  
In May of 2005, FDA granted approval of fondaparinux for the prevention of VTE in abdominal surgery.

VTE Prophylaxis in Acutely Ill Medical Patients

In the ARTEMIS study, the efficacy and safety of fondaparinux for VTE prevention was investigated in an acutely ill medical population in a double-blind, randomized, placebo-controlled design.
  Patients were at least 60 years of age and hospitalized with heart failure, respiratory distress, infection, or inflammatory disorder.  Considered moderate to high risk for developing VTE, the study population received fondaparinux 2.5 mg SC once daily or placebo for a median of 7 days.  The incidence of VTE was significantly lower in the fondaparinux group, occurring in 5.6% (18/321) vs. 10.5% (34/323) in the placebo group.  Major bleeding occurred in one patient in each group, while minor bleeding was reported more frequently with fondaparinux (2.6% vs. 1%).  The use of fondaparinux in this population remains off-label.
Unstable Angina/Non-ST Elevation Myocardial Infarction (UA/NSTEMI)
OASIS-5 was a large, double-blind, randomized controlled clinical trial that compared fondaparinux to enoxaparin in a total of 20,000 patients with non-ST elevation ACS.
  Within 24 hours of symptom onset, patients were randomized to receive either fondaparinux 2.5 mg SC once daily or enoxaparin 1 mg/kg SC twice daily for up to 8 days.  For the composite primary efficacy endpoint of death, MI, or refractory ischemia at 9 days, fondaparinux was deemed non-inferior to enoxaparin, with 5.8% (579 of 10,057) of fondaparinux and 5.7% (573 of 10,021) enoxaparin patients reaching the endpoint (HR 1.01; 95% confidence interval [CI] 0.9-1.13).  A significant reduction in mortality was observed at 30 days in the fondaparinux group vs. enoxaparin group (2.9% vs. 3.5%; HR 0.83; 95% CI 0.71-0.97), a trend that persisted through the end of follow-up (180 days).  The incidence of major bleeding, the primary safety endpoint, was significantly lower in the fondaparinux group vs. enoxaparin (2.2% vs. 4.1% respectively; HR 0.52; 95% CI 0.44-0.61; ARR 1.9%; translating to a number needed to treat [NNT] of 53).  The net clinical benefit favored fondaparinux, as measured by the composite secondary endpoint of death, MI, refractory ischemia, or major bleeding at 9 days, which occurred in 7.3% of fondaparinux vs. 9% of enoxaparin patients (HR 0.81; 0.73-0.89; ARR 1.7%; NNT=59).  Of note, an increased rate of catheter-related thrombosis was observed in patients treated with fondaparinux undergoing percutaneous coronary intervention (PCI).
ST Elevation Myocardial Infarction (STEMI)
In OASIS-6, the effects of fondaparinux were compared to usual care in 12,000 patients presenting within 12 hours of STEMI in a large randomized, double-blind trial.  Patients were randomized to treatment according to indication for use of unfractionated heparin (UFH).  Patients with no indication for UFH were assigned to stratum 1 and randomized to receive fondaparinux 2.5 mg SC once daily (first dose IV) or placebo for up to 8 days.  Patients with indications for UFH were assigned to stratum 2, then randomized to receive fondaparinux (first dose IV) SC daily for up to 8 days or UFH as a bolus followed by an infusion for 24-48 hours.  Fondaparinux was associated with a significant reduction in the composite primary endpoint of death or reinfarction at 30 days compared to the control group, with an absolute risk reduction of 1.5% (HR 0.86; 95% CI 0.77-0.96; NNT=67).  Of note, there was no apparent benefit of fondaparinux treatment in patients undergoing PCI, although there was significant benefit in patients with no intervention planned.  Overall, severe bleeding was not significantly different between fondaparinux and control groups, although a favorable trend towards fondaparinux was observed (1.3% with control vs. 1% with fondaparinux).  As noted in OASIS-5, a higher incidence of catheter-related thrombosis was observed in patients treated with fondaparinux undergoing PCI.  
2008 Antithrombotic and Thrombolytic Therapy 8th Edition:  ACCP Guidelines

Fondaparinux carries the strongest recommendation (Grade 1A) for DVT/PE treatment and for VTE prophylaxis in elective hip and knee replacement surgery, hip fracture surgery, moderate and high risk general surgery, and acutely ill medical patients.  Extrapolated from evidence in other populations, fondaparinux carries a 1C recommendation in other surgical patients who require pharmacologic VTE prophylaxis (e.g., vascular, gynecologic, urologic, or bariatric surgery).  
For NSTEMI, the ACCP Guidelines recommend anticoagulation with UFH, LMWH, bivalirudin, or fondaparinux over no anticoagulation (Grade 1A).  When an early invasive strategy is planned, alternatives to fondaparinux and LMWH for anticoagulation are recommended (Grade 1B).  Fondaparinux is preferred over LMWH in patients where a conservative strategy or delayed invasive strategy is used (Grade 1A), with the use of UFH and additional fondaparinux in those patients who undergo PCI (Grade 1B).
In patients with STEMI undergoing PCI, use of fondaparinux is not recommended (Grade 1A).  When a pharmacologic reperfusion strategy is used, fondaparinux could be used as an alternative to no anticoagulant (Grade 1B) or UFH (Grade 2B).  For patients receiving no reperfusion therapy, fondaparinux is recommended over no therapy (Grade 1A).
ACC/AHA Guidelines for ACS (UA/NSTEMI, STEMI, PCI)
,
,

In the treatment of UA/NSTEMI, enoxaparin (Level of Evidence A), UFH (Level of Evidence A), and fondaparinux (Level of Evidence B) are acceptable Class I recommended anticoagulants for invasive or conservative strategies.  Fondaparinux or enoxaparin should be continued until discharge, up to 8 days.  Fondaparinux may be a preferable agent in patients in whom a conservative strategy is planned and who may be at increased risk of bleeding.  

In patients with STEMI undergoing reperfusion with fibrinolytic therapy, acceptable Class I recommended anticoagulants include UFH (Level of Evidence C), enoxaparin (Level of Evidence A) or fondaparinux (Level of Evidence B).  Fondaparinux or enoxaparin should be continued until discharge, up to 8 days.
Patients undergoing PCI after receiving treatment with fondaparinux should receive additional treatment with an IV anticoagulant possessing anti-IIa activity (most experience is with heparin, although bivalirudin may be considered).  Because of the risk of catheter thrombosis observed in clinical trials, fondaparinux should not be used as the sole anticoagulant.
Costs (as of 5/1/08; to determine current prices after this date please refer to our web site at vaww.pbm.va.gov)
Fondaparinux Costs

	Fondaparinux 2.5 mg syringe
	$17.34

	Fondaparinux 5 mg syringe
	$42.42

	Fondaparinux 7.5 mg syringe
	$42.42

	Fondaparinux 10 mg syringe
	$42.42


Fondaparinux and Comparator Costs (for 70 kg patient when dosed by wt#)
	Drug
	Indication
	Regimen
	Dose
	Cost per unit
	Cost per day

	Dalteparin
	ppx
	
	2500 units daily
	$8.07
	$8.07

	
	ppx
	
	5000 units daily
	$12.20
	$12.20

	
	VTE tx
	200 units/kg/day
	14,000 units/day
	$46.86
	$46.86

	
	cardiac tx
	120 units/kg BID
	8,400 units BID
	$22.60
	$45.20

	Enoxaparin
	ppx
	
	30 mg BID
	$10.02
	$20.04

	
	ppx
	
	40 mg daily
	$13.60
	$13.60

	
	ppx
	
	40 mg BID
	$13.60
	$27.20

	
	VTE/cardiac tx
	1 mg/kg BID
	70 mg BID
	$23.62-27.39
	$47.24-54.78

	
	VTE tx
	1.5 mg/kg daily
	100 mg daily
	$34.48
	$34.48

	Fondaparinux
	ppx, cardiac tx
	
	2.5 mg daily
	$17.34
	$17.34

	
	VTE tx
	wt of 50-100 kg
	7.5 mg daily
	$42.42
	$42.42

	Heparin
	ppx
	
	5000 units BID
	$0.60
	$1.20

	
	ppx
	
	5000 units TID
	$0.60
	$1.80

	
	VTE/cardiac tx
	60 or 80 units/kg IV bolus, then infusion of 12-18 units/kg/h
	Adjusted to maintain therapeutic aPTT
	~$3.13*
	~$3.13-6.26*


#cost savings with fondaparinux increase over LMWH as weight increases

*additional costs include monitoring of aPTT(activated partial thromboplastin time), inpatient status; ppx=prophylaxis; tx=treatment
Use in Other Situations
· Peri-procedural interruptions in patients on chronic anticoagulation:  Fondaparinux has not been systematically evaluated in this setting.  Use of alternative anticoagulants is generally recommended until additional information is available demonstrating efficacy and safety of fondaparinux in this setting.  In addition, there is theoretical concern regarding the use of fondaparinux for anticoagulation in patients with mechanical heart valves.  Due to the observed risk of catheter associated thrombosis in patients undergoing PCI, the serious consequences of potential complications should they occur, and the lack of efficacy or safety data available at this time, fondaparinux is not recommended for anticoagulation in patients with mechanical valves.
· Use in patients with heparin-induced thrombocytopenia (HIT):  Fondaparinux lacks in vitro cross-reactivity with anti-PF4/heparin antibodies and has been associated with a very small number of clinical reports of HIT, although the drug has not been systematically evaluated in the treatment of HIT.  Several case reports have been published describing the use of fondaparinux either with acute HIT or in patients with a history of HIT.  Fondaparinux may be considered for use in patients with a history of HIT who require the use of a parenteral anticoagulant (e.g., VTE prophylaxis for surgery), given the lack of cross-reactivity with heparin antibodies and demonstrated efficacy and safety in various settings.  Until further evidence is available, fondaparinux should generally not be used in the acute treatment of HIT when other agents are available, as optimal dosing has not been clearly established, and the use of an irreversible agent with a long half-life may not be desirable in some patients with acute HIT who are clinically unstable.
· VTE prophylaxis in additional patient populations when pharmacologic agents are indicated:  Although not systematically studied in certain patient groups, the 2008 Chest Guidelines granted fondaparinux a Grade 1C recommendation for use in vascular, urologic, gynecologic, and bariatric surgery, extrapolating data from studied populations.  However, given its long half-life and irreversible anticoagulant effects, fondaparinux should generally not be used in patients where emergent anticoagulation reversal may be necessary or in those patients where inability of anticoagulation reversal could have detrimental consequences (e.g., neurosurgery, acute trauma or acute spinal cord injury patients).   
Anticoagulation reversal  
The anticoagulant effects of fondaparinux cannot be reversed with protamine sulfate.  There are no known antidotes to fondaparinux.  If bleeding complications occur during fondaparinux treatment, therapy should be discontinued and supportive therapy initiated (i.e., surgical hemostasis, blood replacement, or fresh frozen plasma replacement).  Hemodialysis does not effectively remove fondaparinux (only 20% of the drug is removed) and is not recommended.  The effects of recombinant factor VIIa on bleeding are not known and not recommended (see PBM monograph at www.pbm.va.gov or vaww.pbm.va.gov).
Conclusions
Fondaparinux has been shown to be effective and safe in the prevention of VTE in the orthopedic surgery population and in the treatment of VTE.  Recent clinical trials have investigated fondaparinux in expanded clinical situations.  In patients undergoing abdominal surgery, fondaparinux was shown to be non-inferior to dalteparin in VTE prevention, with similar rates of major bleeding.  Fondaparinux was shown to be superior to placebo in the prevention of VTE in an acutely ill medical population, with an observed increase in minor bleeding.  The use of fondaparinux was evaluated in ACS and STEMI in the large OASIS-5 and OASIS-6 trials, respectively.  Results from OASIS-5 showed that fondaparinux was as effective as enoxaparin as measured by the composite endpoint of death, MI, or refractory ischemia; however, fondaparinux was associated with approximately half the risk of major bleeding, which translated into a reduction in mortality evident at 30 days.  In OASIS-6, fondaparinux appears to show benefit compared to control therapy (placebo or UFH) in those patients managed medically, although there was no apparent benefit in those undergoing PCI.  Of note, therapy with fondaparinux was continued for up to 8 days which could have contributed to the favorable results, whereas UFH was discontinued after 24-48 hours.  An important finding in both OASIS-5 and OASIS-6 was the increased incidence of catheter thrombosis in those patients undergoing PCI treated with fondaparinux.  As a result, the use of fondaparinux as a sole anticoagulant in patients undergoing PCI is not recommended; additional use of an agent with anti-IIa activity is recommended (e.g., UFH).  Fondaparinux has not been systematically studied in the peri-operative setting and should not be used at this time for anticoagulation in patients with mechanical heart valves, given theoretical concerns of inadequate anticoagulant effects.  Fondaparinux may be considered for use in patients with history of HIT requiring parenteral anticoagulation, although the use of fondaparinux in the treatment of acute HIT should await additional evidence, given the uncertainty of the optimal dose.  Fondaparinux may be considered for VTE prophylaxis in additional patient populations.  However, fondaparinux should not be used in patients where emergent reversal of anticoagulation may be necessary or when inability to reverse anticoagulation may have detrimental consequences (e.g., neurosurgery, acute trauma or acute spinal cord injury patients).
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Portions of these documents or records, or information contained herein, which resulted from Pharmacy Benefits Management Drug Usage Evaluation and Utilization Review activities, may be considered confidential and privileged under the provisions of 38 U.S.C. 5705 and its implementing regulations.  In such cases, this material shall not be disclosed to anyone without authorization as provided for by that law or its regulations.  The statute provides for fines up to $20,000 for unauthorized disclosure.

