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“Bridging Anticoagulation in 
Patients who Require Temporary 
Interruption of Warfarin Therapy 
for an Elective Invasive ProceDure 
or SurGEry” (BRIDGE), is a 
National Heart, Lung, and 
Blood Institute (NHLBI) study. 
The randomized double-blind, 
placebo-controlled trial began 
enrolling patients in August 
2010 and is expected to continue 
through 2012. Cardiologists, L.C. 
physician David Rater, MD, is the 
lead investigator, with Richard 
Kettelkamp, DO, and Hisham 
Wagdy, MD, as co-investigators. 
Terri Grantham, RN, Julia 
Burdakin, RN, P.A.-C. and Diane 
Hoover, RN, ARNP serve as 
Bridge study coordinators.

In North America, approximately 
two million patients with 
atrial fibrillation/flutter receive 
warfarin to prevent arterial 
thromboembolic events (ATE). 
Each year about 400,000 patients 
have their warfarin held for 
surgical procedures placing 
them at increased risk for ATE 
during the approximate 7-10 
days when the international 
normalized ratio (INR) effect of 
warfarin is not therapeutic. At 
present, about one-half of these 
patients (200,000) get injections 
of LMWH. There is no consensus 
among physicians whether (and 
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for which patients) bridging 
therapy is needed. This study 
is designed to determine if it is 
best to give or not give bridging 
LMWH. The results may change 
future practice.

Warfarin acts by slowing the 
hepatic vitamin K-dependent 
synthesis of prothrombin and 
other coagulation factors. There 
is about a five-day supply of 
these factors in the blood-stream 
and for that reason warfarin is 
usually held for five days prior to 
a surgical procedure. Following 
surgery it takes about five days 
for the blood thinning effect of 
warfarin to be re-established. 
LMWH is started when warfarin 
is no longer therapeutic or 
about three days before surgery. 
It has rapid onset of a blood 
thinning effect and it is stopped 
24 hours prior to surgery so no 
blood thinning effect of either 
warfarin or LMWH is present at 
the time of surgery. Following 

surgery both warfarin and 
LMWH are resumed when judged 
appropriate by the surgeon. 

Participation in the Bridge trial 
lasts between 36 and 67 days. 

Once a patient has given 
informed written consent to 
participate and his or her medical 
records have been screened, the 
participant is randomly assigned 
either the LMWH dalteparin 
(100 units/kg SC twice daily) or 
a matching placebo. Participants 
are instructed to self-administer 
a subcutaneous injection of their 
assigned treatment twice a day 
for two and one half days before 
the surgery or procedure and for 
about six days after. 

The study involves nine points 
of contact with researchers but 
only one or two visits are face 
to face with the other contacts 
by phone. After surgery the INR 
is monitored until the warfarin 
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Determining effectiveness and safety of bridging anticoagulation for surgery

A clinical trial being conducted in Cedar Rapids addresses the issue of whether adults 
with atrial fibrillation and taking the anticoagulant warfarin should be given low 

molecular weight heparin (LMWH) injections for a short time before and following the 
procedure when warfarin is on hold.
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is once again in the therapeutic 
range, at which time the LMWH 
is stopped. 

For many years warfarin has been 
the only available satisfactory 
medication for prevention of 
arterial thrombotic emboli/stroke 
in patients with atrial fibrillation/
flutter. In October 2010, 
dabigatran etexilate (Pradaxa), 
a direct thrombin inhibitor was 

Inclusion Criteria: 

• Age 18 years or older

• Receiving warfarin therapy for at least three  
 months with INR of 2.0-3.0

• Requires temporary interruption of warfarin for  
 prespecified elective procedure or surgery

• At least one of the following present: chronic  
 (permanent or paroxysmal) nonvalvular atrial  
 fibrillation or flutter confirmed by at least one  
 ECG recording or pacemaker/ACD interrogation;  
 or chronic (permanent or paroxysmal) valvular  
 atrial fibrillation/flutter with evidence of mitral  
 valvular heart disease, confirmed by same criteria  
 as non-valvular atrial fibrillation or flutter

• At least one of the following major stroke risk  
 factors must be present:

  • Older than 75 years of age

  • Hypertension

  • Diabetes mellitus

  • Congestive heart failure or left ventricular  
   dysfunction

  • Previous ischemic stroke, systemic embolism
   or transient ischemic attack (TIA)

Exclusion Criteria:

• Any mechanical heart valve, stroke or TIA within 
 the last 12 weeks

• DVT (deep venous thrombosis) and/or PE 
 (pulmonary embolus) within the prior 12 weeks

• Major bleeding within the prior six weeks 

• Severe renal insufficiency 

• Thrombocytopenia (platelet count < 100,000)

• Life expectancy < one month

• Impaired ability to comply with the protocol

• Pregnancy

• Allergy to heparin (or history of heparin induced   
 thrombocytopenia)

• Any of the following surgeries: cardiac surgery   
 or intracranial or intra-spinal (including epidural   
 injections) 

• Any other surgery or non-surgical procedure that 
 at the discretion of the surgeon precludes LMWH 
 at any time in the post procedure period

• Inability or unwillingness to provide informed 
 consent

approved by the FDA for use in 
patients with non-valvular atrial 
fibrillation with an indication 
to reduce the risk of stroke and 
systemic embolism. Approval 
of rivaroxaban, an active direct 
factor Xa inhibitor, is expected 
in the near future. Several 
other anticoagulant drugs are 
in development. The impact 
of these new drugs on the use 
of warfarin remains to be seen. 

Warfarin is expected to remain 
the major blood thinner at least 
for now. The management of 
warfarin administration remains 
very important. The effectiveness 
and safety of warfarin is dependent 
on the percent of time the INR is 
in the therapeutic range.  

 For more information about  
 the BRIDGE study, contact
  Terri Grantham, RN, 
 Cardiac Outcomes 
 manager, at 319/369-8005.
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