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These criteria were based on the best clinical evidence currently available.  The recommendations in this document are dynamic, and 
will be revised as new clinical information becomes available.  These guidelines are intended to assist practitioners in providing 
consistent, high quality, cost effective drug therapy.  They are not intended to interfere with clinical judgment; the clinician must 
ultimately decide the course of therapy based on individual patient situations. 
 
Introduction 
 
Patients receiving oral anticoagulation with warfarin often require invasive diagnostic tests or surgery. If 
anticoagulant therapy is not held for these interventions the patient is at a higher risk of developing 
bleeding complications. However, this interruption in anticoagulation places the patient at a higher risk for 
thromboembolic complications.1,2 This risk can vary with the indication for long-term oral anticoagulation.3 
An alternative form of anticoagulation for these procedures involves the administration of heparin (UFH) 
or low molecular weight heparins (LMWH).  The administration of LMWH can be done as an outpatient 
while UFH is commonly given in the hospital by intravenous infusion with laboratory monitoring. The use 
of LMWH is less costly than a hospitalization and has proven efficacy in the anticoagulation of patients 
with prosthetic heart valves.4,5 Recently, enoxaparin (Lovenox®) has had an FDA mandated labeling 
change that could impact its use in short-term anticoagulant bridge therapy. In February of 2002 the 
labeling of enoxaparin was changed as follows; 

“Prosthetic Heart Valves: The use of Lovenox Injection is not recommended for thromboprophylaxis in 
patients with prosthetic heart valves. Cases of prosthetic heart valve thrombosis have been reported in 
patients with prosthetic valves who have received enoxaparin for thromboprophylaxis. Some of these 
cases were pregnant women in whom thrombosis led to maternal deaths and fetal deaths. Pregnant 
women with prosthetic heart valves may be at higher risk for thromboembolism (see PRECAUTIONS: 
Pregnancy).  

In a clinical study of pregnant women with prosthetic heart valves given enoxaparin (1 mg/kg bid) to 
reduce the risk of thromboembolism, 2 of 7 women developed clots resulting in blockage of the valve and 
leading to maternal and fetal death. There are postmarketing reports of prosthetic valve thrombosis in 
pregnant women with prosthetic heart valves while receiving enoxaparin for thromboprophylaxis. These 
events resulted in maternal death or surgical interventions. The use of Lovenox Injection is not 
recommended for thromboprophylaxis in pregnant women with prosthetic heart valves (see WARNINGS: 
Prosthetic Heart Valves).” 6 

 
This new labeling raises concerns regarding the use of LWMH for bridge therapy in prosthetic valve 
patients, a population that commonly requires this intervention. 
 
Clinical Evidence 
 
There have been reports of both clinical success7-9 and failure9-12 with enoxaparin in pregnant women. In a 
retrospective review of 624 pregnancies, Lepercq et al,13 documented a low incidence of maternal adverse 
effects (bleeding, thrombocytopenia) and no relation of enoxaparin use to the fetal and neonatal adverse 
effects noted. Various case reports have documented adverse effects (fetal loss, new thrombus formation, 
maternal death) with LMWH use during pregnancy. The pharmacokinetic changes seen in pregnancy may 
provide a complicating variable to the use of LMWH in this population. The increased clearance and 
volume of distribution commonly seen with pregnancy would support increased dose requirements for this 
population. Indeed, increased dosage requirement were supported by a changes in D-dimer and thrombin-
antithrombin complex levels during pregnancy.14 

 
The use of LMWH in non- pregnant mechanical valve patients is well supported by consensus guideline 
statements.15-17 The 2001 Sixth ACCP Consensus Conference on Antithrombotic Therapy and the 2002 
ACC/AHA Guidelines support the use of LWMH in patients with mechanical valve replacement, 
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bioprosthetic valves, atrial fibrillation and Unstable angina/NSTEMI.  Additionally, several clinical trials 
have documented the safety and efficacy of LMWH in non-pregnant patients receiving chronic oral 
anticoagulation who received short-term therapy with LMWH prior to invasive procedures. The adverse 
events noted in these trials were minor with bruising at the injection site and minor bleeding being the most 
common.18-21 

 
Conclusions 
 

1. The majority of therapeutic failures with LMWH in mechanical valve patients have been reported 
in pregnant females. 

2. There is documented clinical safety and efficacy of LMWH bridge therapy in non-pregnant 
mechanical valve patients. 

3. There is support of major consensus guidelines from ACCP/AHA/ACC regarding the use of 
LMWH in short term anticoagulation for invasive procedures. 

4. The use of LMWH bridge therapy can decrease hospitalization costs. 
5. The therapeutic failures reported appear associated with changing volume of distribution; 

increased clearance, subtherapeutic Anti-Xa levels and previous failures of therapy. 
 

Treatment Considerations 
 

1. There are risks associated with hospitalization and unfractionated heparin use. The new labeling of 
enoxaparin highlights the risks associated with its use. The decision to use a LMWH heparin for 
bridge therapy should be considered on a case-by-case basis, recognizing the risk/benefit ratio for 
each patient. These issues should also be discussed with the patient prior to therapy initiation. 

2. Treatment doses of LMWH should be employed (enoxaparin 1mg/kg, dalteparin 100IU/kg) and 
given BID. 

3. Patients with renal impairment or obesity may need altered doses to insure efficacy. 
4. The LMWH should not be discontinued until a therapeutic INR is achieved post procedure. 
5. In most cases, oral therapy is stopped four days prior to the procedure with the first dose of 

LMWH given 2 days prior and no dose given the day of the procedure. Oral anticoagulant therapy 
is re-initiated when post-operative hemostasis is insured. 

6. Patients with prior therapeutic failure of LMWH should be considered for alternate 
anticoagulation protocols. 
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