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NAME:
Enoxaparin

SYNONYM:
Lovenox( (Aventis Pharmaceuticals, Inc) 

USES: 



· Appropriate indications:

1. For use as DVT/PE prophylaxis in SCI patients and post hip or knee replacement surgery. 

2. For the treatment of uncomplicated DVT/PE in patients with anticipated discharge date within 2 days. Patients with complicated DVT/PE (e.g., extension into IVC) should be admitted and treated with standard unfractionated heparin.

3. For the treatment of acute coronary syndrome (unstable angina/non-ST elevation MI).

4. For therapeutic anticoagulation of patients on chronic warfarin therapy in whom warfarin needs to be temporarily stopped after consultation with the subspecialty service managing the patient's anticoagulation (e.g., mechanical valve = Cardiology Service, stroke = Neurology Service).

(     Inappropriate Uses:

1. Absolute Contraindications: known hypersensitivity to heparin, or pork products; active major bleeding; history of thrombocytopenia associated with a positive test for antiplatelet antibody in the presence of enoxaparin or heparin (heparin-induced thrombocytopenia)

2. Relative Contraindications: Patients with recent history of GI ulceration, diabetic retinopathy, or hemorrhage; epidural/spinal anesthesia patients with mechanical prosthetic heart valves, particularly pregnant women (please see important statement on this under “Safety” below); renal insufficiency with a creatinine clearance of <30 mL/min 

FORMULARY RESTRICTIONS:
· Restricted to usage criteria

· Local facilities may choose to require completion of an enoxaparin utilization form at the time of ordering (eg, required at VAPAHCS, not required at VASF)

DRUG THERAPY SELECTION: 
· Efficacy:

1. Enoxaparin is a low molecular weight heparin (LMWH) with greater anti-Factor Xa to anti-Factor IIa activity. Its efficacy for DVT prophylaxis and for therapeutic anticoagulation for DVT, PE, unstable angina, and non-Q wave MI have been equal to or better than unfractionated heparin in clinical trials.

· Safety:

1. The most commonly reported adverse effects in clinical trials were hemorrhage, thrombocytopenia, asymptomatic LFT elevations, and localized reactions (pain, hematoma, ecchymosis, irritation).

2. There is a black box warning for use of enoxaparin when epidural/spinal anesthesia or spinal puncture is employed. Patients who are anticoagulated or scheduled to be anticoagulated with enoxaparin are at risk of developing an epidural or spinal hematoma, which can result in long-term paralysis.

3. Use with care in patients with bleeding diathesis, uncontrolled hypertension, recent bleed or gastrointestinal ulcer, diabetic retinopathy, renal impairment, or low body weight (less than 45 kg). 

4. The manufacturer does not recommend thromboprophylaxis with enoxaparin in patients with mechanical heart valves, including women who are pregnant, due to insufficient clinical data; however, the national PBM group has released criteria for use of enoxaparin stating its safety and efficacy in non-pregnant patients with mechanical prosthetic heart valves.

http://vaww.pbm.med.va.gov/criteria/enoxaparincriteria.pdf 

      5.    There is a risk of accumulation of enoxaparin in patients with renal insufficiency (CrCL <30 mL/min), which may lead to major bleeding.  

COST:

	Strength (PFS*)
	Cost Per Syringe

	30mg
	$8.99

	40mg
	$12.18

	60mg
	$18.50

	80mg
	$24.67

	100mg
	$31.00

	120mg**
	$37.25

	150mg**
	$46.56


*Prefilled syringes

**Note higher enoxaparin concentration (15 mg per 0.1 mL)

DUPLICATIVE THERAPY:

Enoxaparin should not be administered concomitantly with heparin, other LMWH, or other antithrombin agents (e.g., lepirudin, bivalirudin, argatroban).

DOSING:
	Indication
	Enoxaparin Regimen

	DVT/PE prophylaxis s/p hip/knee replacement surgery
	30 mg SC q12h or 40 mg SC QD*

	DVT prophylaxis s/p abdominal or colorectal surgery
	40 mg SC QD

	Treatment of uncomplicated DVT/PE
	1 mg/kg SC q12h or 1.5 mg/kg SC QD

	Acute coronary syndrome
	1 mg/kg SC q12h

	Temporary therapeutic anticoagulation of patients on chronic warfarin therapy
	1 mg/kg SC q12h or 1.5 mg/kg SC QD


*Once-daily dosing not appropriate for knee surgery
Dosing in Patients With Renal Insufficiency in Unstable Angina[1,6]
	Creatinine Clearance
	Enoxaparin Regimen

	Greater than or equal to 30 mL/min
	1 mg/kg SC BID

	Less than 30 mL/min—enoxaparin therapy not recommended
	0.64 mg/kg SC BID


Dosing Recommendations for Obese Patients:

· The current labeling for enoxaparin does not provide dosing recommendations for the obese population.  

· Obesity is defined as a body mass index (BMI) (30 kg/m2 or weight >30% of ideal body weight.

· In clinical trials using weight-adjusted dosing regimens, the dose of enoxaparin was based on patients’ actual body weight, up to a maximum body weight of 158.6 kg.

· At various institutions, some practitioners use the patient’s adjusted body weight when dosing for this special population.

ABW [Adjusted body weight] = IBW + 0.4 (ABW [Absolute body weight)] - IBW)

DRUG-DRUG INTERACTIONS:
· Anticoagulants, platelet inhibitors, salicylates, NSAIDs, dipyridimole: Unless required, agents that may enhance the risk of hemorrhage should be discontinued prior to initiation of enoxaparin.

LABORATORY INTERACTIONS:
· No laboratory test interactions with enoxaparin are known.  

OVERDOSE:

· Partially to largely neutralized by slow IV injection of protamine sulfate 1% (1 mg protamine for 1 mg enoxaparin)

RECOMMENDED MONITORING:
· Baseline:

1. CBC, with platelets

2. INR

3. PTT (at provider discretion)

· During the Course of Therapy:

1. Clinical assessment of bleeding

2. HCT (3 days after starting and as clinically indicated)

3. Platelets (3 days after starting and as clinically indicated). Patients whose platelet counts drop below 100,000 or drop to less than 50% of baseline values should have their enoxaparin withheld and be investigated for anti-platelet antibody.

4. Stool occult blood test  (if significant decrease in HCT or if evidence of GI bleeding)

· Anti-Factor Xa Monitoring:

· Anti-Factor Xa monitoring is recommended in patients with significant renal impairment or if abnormal bleeding occurs during enoxaparin therapy.  In renal insufficiency (creatinine clearance <30 mL/min), anti-factor Xa levels are indicated for monitoring patients receiving therapeutic doses.  The target therapeutic range is 0.5 to 1.2 IU/mL.  The optimal time to draw blood for this test has not been established.  Steady state should be achieved after 2 doses, since 15 h is approximately 3.3 half lives; however, some providers may wish to wait until after the third dose, to be more certain of having reached steady state.  Since maximal anti-factor Xa activity is achieved within 3–5 hours after SC injection of enoxaparin, peak steady state anti-factor Xa activity can be estimated by drawing blood 4 hours after the third dose.  The potential value of monitoring anti-factor Xa activity should also be considered in light of the test turn-around time at the institution caring for the patient (eg, results come back in 2 days for Fresno vs. 4 hours or overnight if sample is received after 5 PM 7 days/week at Palo Alto). 

· Monitoring anti-factor Xa levels in obese patients (>30% of IBW or BMI ≥30 kg/m2) may also be necessary to ensure therapeutic levels.

· Anti-Factor Xa monitoring should not be ordered routinely or unless it is clearly indicated.

      Cost of anti-factor Xa lab monitoring:  $169.36

PHARMACOECONOMIC CONSIDERATIONS:

· The acquisition cost of enoxaparin is substantially greater than that of unfractionated heparin; however, it has been shown that treatment with enoxaparin is cost-effective for inpatient treatment of acute DVT. 

· The use of enoxaparin has been associated with a greater reduction in the rate of recurrent DVT and the need for invasive revascularization procedures, as well as shorter hospital stays, relative to unfractionated heparin. 

OUTCOME MEASURES:
· Therapeutic:

1. Prevention of DVT/PE/Stroke (for bridge therapy)

2. Prevention of clot extension

3. Resolution of symptoms 

· Adverse Effects:

1. Bleeding

2. Thrombocytopenia

3. Hypersensitivity
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