Fondaparinux Sodium
(Arixtra®)

Classification: Anticoagulant, Factor Xa Inhibitor  
Pharmacology: 
Fondaparinux is a synthetic pentasaccharide that binds to antithrombin III, thus selectively inhibits factor Xa.  Neutralization of factor Xa interrupts the blood coagulation cascade and inhibits thrombin formation and thrombus development. Fondaparinux has no known effect on platelet aggregation and does not inactivate thrombin; therefore, it does not affect bleeding time or fibrinolytic activity at the recommended dose.  
Pharmacokinetics: 
Absorption:  Time to peak concentration after subcutaneous injection is 3 hours

Distribution: Volume of distribution is 7-11 L, mainly in blood

Metabolism: In vivo metabolism of fondaparinux has not been investigated since the majority of the administered dose is eliminated unchanged in urine in individuals with normal kidney function.

Bioavailability:  100% subcutaneously

Elimination:  The elimination half-life is 17-21 hours
Indications:   

FDA Approved:

· Treatment of deep vein thrombosis (DVT)

· Treatment of pulmonary embolism (PE)

· Venous thromboembolism (VTE) prophylaxis after major orthopedic surgery (knee replacement, hip replacement, and hip fracture surgery)

· Extended VTE prophylaxis after hip fracture surgery

· VTE prophylaxis after abdominal surgery

Non-FDA Approved:

· Prophylaxis of DVT in patients with a history of heparin-induced thrombocytopenia (HIT)

Dosages and Administration: 
· 
DVT prophylaxis
· ≥ 50 kg:  2.5 mg daily (SubQ)
· Initiate dose after hemostasis has been established, 6-8 hours postoperatively.

Acute DVT/PE treatment

· < 50 kg:  5 mg once daily (SubQ)

· 50-100 kg:  7.5 mg once daily (SubQ)

· > 100 kg:  10 mg once daily (SubQ)

· Usual duration 5-9 days (has been administered up to 26 days)

Contraindications: 
· Active major bleeding
· Bacterial endocarditis
· Body weight less than 50 kg in patients requiring prophylaxis for VTE
· Renal impairment (creatinine clearance < 30 mL/min)
· Thrombocytopenia associated with positive in vitro test for antiplatelet antibody in the presence of fondaparinux sodium
Warnings/Precautions: 
· Concomitant use of neuraxial anesthesia or spinal puncture and fondaparinux; increased risk of epidural or spinal hematoma
· Indwelling epidural catheter, postoperative; increased risk of epidural or spinal hematoma
· Concomitant use of drugs affecting hemostasis such as NSAIDs, platelet inhibitors, other anticoagulants; increased risk of epidural or spinal hematoma
· Traumatic or repeated epidural or spinal puncture, history; increased risk of epidural or spinal hematoma
· Spinal deformity or spinal surgery, history; increased risk of epidural or spinal hematoma
· Body weight less than 50 kg and requiring treatment of pulmonary embolism or DVT; increased risk for major bleeding
· Body weight less than 50 kg and requiring prophylaxis for hip fracture, hip replacement or knee replacement surgery, or abdominal surgery; increased risk for major bleeding
· Arterial hypertension, uncontrolled; increased risk of hemorrhage
· Bleeding disorders, congenital or acquired; increased risk of hemorrhage
· Brain, spinal or ophthalmological surgery, recent; increased risk of hemorrhage
· Concomitant use of agents that increase risk of hemorrhage; discontinue prior to initiation of fondaparinux sodium or monitor patient closely if coadministration is necessary
· Diabetic retinopathy; increased risk of hemorrhage
· Elderly, 65 years or older; increased risk of major bleeding
· Hemorrhagic stroke; increased risk of hemorrhage
· Hemorrhage or unexpected changes in coagulation parameters; discontinue therapy 
· Latex sensitivity; may cause allergic reaction due to latex in the needle guard of the prefilled fondaparinux syringe
· Renal impairment, moderate (CrCl 30-50 mL/min); increased risk of bleeding
· Renal impairment, severe (CrCl less than 30 mL/min), that occurs while on fondaparinux therapy; discontinue drug immediately due to increased risk of bleeding
· Thrombocytopenia, moderate and severe, has been reported; discontinue therapy if platelet count falls below 100,000/mm
· Ulcerative and angiodysplastic gastrointestinal disease, active; increased risk of hemorrhage
Interactions:

Clinical studies have shown that the concomitant use of fondaparinux with an anticoagulant, a platelet inhibitor, an NSAID, and digoxin did not significantly affect the pharmacokinetics/pharmacodynamics of fondaparinux sodium.  Since fondaparinux sodium does not bind significantly to plasma proteins other than Antithrombin III, no drug interactions by protein-binding displacement are expected.
Adverse Reaction  
	Fever
	4% - 14%
	
	Rash
	8%

	Nausea 
	3% - 11%
	
	Purpura
	4%

	Anemia
	1% - 20%
	
	Bullos erupton
	3%

	Edema
	9%
	
	Bruising
	1%

	Hypotension
	4%
	
	Hypokalemia
	1% - 4%

	Hypertension
	2%
	
	Constipation
	5% - 9%

	Chest Pain
	1%
	
	Vomiting
	1% - 6%

	Thrombosis PCI Catheter

(without heparin
	1%
	
	Diarrhea
	2% - 3%

	Insomnia
	4% - 5%
	
	Dyspepsia 
	2%

	Headache
	2% - 5%
	
	Abdominal pain
	1%

	Dizziness 
	4%
	
	Urinary tract infection
	2% - 4%

	Confusion
	3%
	
	Moderate thrombocytopenia
	3%

	Pain
	2%
	
	Major bleeding
	1% - 3%

	Anxiety
	1%
	
	Prothrombin decreased
	1%

	Hematoma
	3%
	
	Back pain
	1%

	ALT increased
	≤ 3%
	
	Leg pain
	1%

	AST increased
	≤ 2%
	
	Cough
	2%

	Pneumonia 
	2%
	
	Wound drainage increased
	5%

	Epistaxis
	1%
	
	
	


Cost:  
	Arixtra® (fondaparinux sodium)

	Dose
	Package Size
	AWP Cost
	Contract Cost
	Unit Cost

	2.5mg/0.5mL
	10 prefilled syringes
	$578.30
	$450.16
	$45.02

	5mg/0.4mL
	10 prefilled syringes
	$1360.90
	$1059.36
	$105.94

	7.5mg/0.6mL
	10 prefilled syringes
	$1360.90
	$1059.36
	$105.94

	10mg/0.8mL
	10 prefilled syringes
	$1360.90
	$1059.36
	$105.94


Price Comparison:

	Lovenox® (enoxaparin)

	Dose
	Package Size
	AWP
	Contract Cost
	Unit Cost

	30mg/0.3mL
	10 prefilled syringes
	$270.64
	$180.87
	$18.09

	40mg/0.4mL
	10 prefilled syringes
	$360.83
	$241.15
	$24.12

	60mg/0.6mL
	10 prefilled syringes
	$541.88
	$362.14
	$36.21

	80mg/0.8mL
	10 prefilled syringes
	$722.52
	$482.87
	$48.29

	100mg/1mL
	10 prefilled syringes
	$903.13
	$603.58
	$60.36

	120mg/0.8mL
	10 prefilled syringes
	$1084.12
	$724.53
	$72.45

	150mg/1mL
	10 prefilled syringes
	$1355.16
	$905.68
	$90.57


Monitoring: 
Periodic monitoring of CBC, serum creatinine, and occult blood testing of stools are recommended.  Anti-Xa activity of fondaparinux can be measured by the assay if fondaparinux is used as the calibrator.  PT and aPTT are insensitive measures of fondaparinux activity.  If unexpected changes in coagulation parameters or major bleeding occur, discontinue fondaparinux.



Product identification:  

Injection solution as sodium [preservative free]:
· 2.5 mg/0.5 mL

(0.5 mL prefilled syringe)

· 5 mg/0.4 mL 

(0.4 mL prefilled syringe)

· 7.5 mg/0.6 mL 
(0.6 mL prefilled syringe)

· 10 mg/ 0.8 mL 
(0.8 mL prefilled syringe)
Efficacy:  
According to a randomized, double-blind study by Büller et al, fondaparinux was compared to enoxaparin for the treatment of symptomatic deep venous thrombosis.  The goal of the study was to determine the safety and efficacy of fondaparinux.  Of the 2,205 patients in the study with acute symptomatic deep venous thrombosis, 1,098 patients were randomly assigned to fondaparinux and 1,107 patients were randomly assigned to enoxaparin.  The fondaparinux group received 5 mg (for patients weighing < 50 kg), 7.5 mg (for patients weighing 50 kg – 100 kg), or 10 mg (for patients weighing > 100 kg), subcutaneously once daily.  The enoxaparin group received 1 mg/kg of body weight, subcutaneously twice daily for at least 5 days.  Both groups also received vitamin K antagonist therapy as soon as possible but within 72 hours of initiation of fondaparinux or enoxaparin therapy.  The double-blind, initial treatment was continued for at least 5 days and until the international normalized ratio was greater than 2.0 for 2 consecutive days.  Vitamin K antagonist treatment was continued for 3 months.  International normalized ratio was determined once per month.  The primary efficacy outcome (incidence of symptomatic recurrent venous thromboembolism) was assessed and confirmed during the 3 month study period.  
The results of the study showed 43(3.9%) patients of the fondaparinux group and 45(4.1%) patients of the enoxaparin group had recurrent venous thromboembolism.  The absolute difference was -0.15 percentage point and the confidence interval was -1.8 to 1.5 percentage points.  The conclusion of the study was that fondaparinux given subcutaneously once daily was at least as effective (not inferior) to twice daily, body weight-adjusted enoxaparin for the initial treatment of symptomatic deep venous thrombosis.  
Eriksson et al compared the efficacy of fondaparinux sodium versus enoxaparin in preventing venous thromboembolism in patients undergoing hip-fracture surgery.  In this randomized, double-blind study, 1711 patients undergoing surgery for fracture of the upper third of the femur to received either 2.5 mg of fondaparinux once daily or 40 mg of enoxaparin once daily, both initiated post-operatively for at least five days.  The incidence of venous thromboembolism by day 11 was 8.3 percent (52 of the 626 patients) in the fondaparinux and 19.1 percent (119 of 624 patients) in the enoxaparin group (P<0.001).  There was a 56.4 percent reduction in risk of developing venous thromboembolism with fondaparinux.  There were no significant differences between the two groups in the incidence of death or clinically relevant bleeding.  
In a double-blind study by Bauer et al, 1049 patients undergoing elective major knee surgery were randomly assigned to receive either 2.5 mg of fondaparinux once daily or 30 mg of enoxaparin twice daily, postoperatively.  The primary efficacy outcome, venous thromboembolism, was assessed up to day 11.  The results of the study showed that the fondaparinux group had a significantly lower incidence of venous thrombolism by day 11.  The incidences were 12.5 percent (45 of 361 patients) for the fondaparinux group and 27.8 percent (101 of 363 patients) for the enoxaparin group.  The reduction in risk with fondaparinux was 55.2 percent.  There was no significant difference between the two groups in the incidence of death caused by bleeding.
Overall, the two studies showed that fondaparinux was more effective than enoxaparin in preventing venous thromboembolism in patient undergoing hip-surgery and major knee surgery.  
Conclusion:

Fondaparinux sodium has some advantages over enoxaparin.  Fondaparinux sodium requires little or no laboratory monitoring and has a lower incidence of causing heparin induced thrombocytopenia compared to enoxaparin and unfractionated heparins.  It also requires less daily injections than enoxaparin.  Clinical studies have also shown that fondaparinux is more effective than enoxaparin in preventing venous thromboembolism in patients undergoing hip and major knee surgery.
Recommendation:

Add to formulary reserve drug class for Texas Center for Infectious Disease.
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