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Take-Home Message:  

In patients with low or intermediate risk atrial fibrillation on warfarin who are undergoing an elective procedure 

with bleeding risk, perioperative bridging with LMWH confers no additional benefit in the prevention of arterial 

thromboembolism and increases the risk of major bleeding—although a benefit from bridging in the highest risk AF patients 

cannot be excluded (given that only 3% of the trial participants had CHADS2 scores of 5-6).  

 

Executive Summary:  

Based on data from RCTs including SPAF and SPAF-II showing a significant reduction in arterial thromboembolic 

events (ATE) such as stroke with the use of warfarin in patients with atrial fibrillation (AF), therapeutic anticoagulation has 

become the standard of care for the vast majority of patients with AF (based on their CHADS2 and CHADS-VASC scores). 

However, nearly 20% of these patients will undergo an elective invasive procedure that requires interrupting anticoagulation 

(typically warfarin stopped 5 days prior to the procedure and can take 5-10 days to become therapeutic thereafter), 

potentially putting patients at risk for ATE or even death during this time period. Hence, traditionally, the use of bridging has 

been guided by the notion that the associated higher bleeding risk was acceptable because it would be theoretically offset 

by a lower risk of perioperative ATE.  

 In the first randomized control trial of it’s kind, the Bridging Anticoagulation in Patients who Require Temporary 

Interruption of Warfarin Therapy for an Elective Invasive Procedure or Surgery (BRIDGE) trial investigators sought to directly 

answer this question and understand if forgoing perioperative bridging compared to bridging with low-molecular weight 

heparin would be non-inferior in preventing ATE. 1884 patients were enrolled and randomized 950 to receive no bridging 

and 934 to receive bridging perioperatively. The mean CHADS2 score was 2.3, and the incidence of ATE was 0.4% in the no-

bridging group and 0.3% in the bridging group at 30 days, demonstrating statistical non-inferiority of not bridging. 

Additionally, they examined the incidence of major bleeding, and found that the rate was 1.3% in the no-bridging group and 

3.2% in the bridging group, revealing a nearly triple increased exposure to bleeding in patients who were bridged—notably 

in excess of thromboembolic events prevented. Finally, while only 3% of study participants had CHADS2 scores of 5-6, it may 

be inferred that given this excessive bleeding risk, we may consider reserving bridging anticoagulation for patients with the 

highest risk of thromboembolism based on their risk and potentially the type of surgery which increase the risk of 

perioperative ATE. And, the upcoming PERIOP2 study may help to directly answer the question about whether to bridge 

patients with AF and a high CHADS2 score.  

 

Guidelines:  

No guidelines have been published that reflect the results of this trial.  

  

Practice changer?  

Yes, I will be more cognizant of patient’s overall ATE risk during the perioperative period, being careful not to 

overestimate this (ie. Risk in 10 days in a 365 day period with a rate of up to ~10% during that whole interval is quite low). I 

will be much more unlikely to recommend bridging for my afib patients on warfarin undergoing planned procedures with 

low or intermediate CHADS2 scores (especially if the procedure has a significant bleeding risk)—and reserve this therapy for 

patients with higher CHADS2 scores (or other stroke risks, history of ATE during previous warfarin interruption).  However, I 

will also take into account the bleeding risk from the procedure in this decision, possibly favoring bridging in low bleeding 

risk procedures.  



 

Design  

 Study design:  Multicenter, randomized, double-blind, placebo-controlled trial 

 Patients: N=1884 

o Intervention: No bridge (n=950) 

o Control:  Bridging therapy (n=934) 

 Setting: 108 sites in the US and Canada 

 Enrollment: 2009-2014 

 Analysis: Modified intention-to-treat (all patients who stopped warfarin day -5 were followed)  

 Follow-up: 30-37 days 

 

Population 

 Inclusion Criteria:  

o 18 years of age or older 

o With chronic (permanent or paroxysmal) atrial fibrillation or flutter, confirmed by means of previous 

electrocardiography or pacemaker interrogation  

 Patients with atrial fibrillation associated with valvular disease, including mitral valve disease, 

were eligible 

o Patients had to have received warfarin therapy for 3 months or longer, with INR therapeutic range of 2.0 

to 3.0 

o Were undergoing an elective operation or other elective invasive procedure that required interruption of 

warfarin therapy 

o AND had AT LEAST ONE of the following CHADS2 stroke risk factors:  

 Congestive heart failure or left ventricular dysfunction, 

 Hypertension 

 Age of 75 years or older 

 Diabetes mellitus 

 Previous ischemic stroke, systemic embolism, or TIA 

 

 Exclusion Criteria: 

o Mechanical heart valve 

o Stroke, systemic embolism, or TIA within the previous 12 weeks 

o Major bleeding within the previous 6 weeks 

o Creatinine clearance < 30 ml/minute 

o Platelet count < 100 

o Planned cardiac, intracranial, or intraspinal surgery 

o Life expectancy <1 month 

o Pregnancy 

o HIT or heparin allergy 

o Multiple planned procedures 

 

 Baseline Characteristics: 

o Mean age: 71.7 years 

o Males: 73.4% 

o Mean body weight: 95.8 kg 

o White: 90% 

o Mean CHADS2 score: 2.3 

o 34.7% taking ASA 



o 7.2% taking another anti-platelet drug 

o Most common procedures were gastrointestinal (44.0%), cardiothoracic (17.2%), and orthopedic (9.2%) 

o 89.4% of patients underwent a procedure that was classified as minor (low bleeding risk) according to the 

prespecified classification; however, 69.1% were treated as having a low bleeding risk by the site 

investigator 

 

Interventions 

Patients were randomized to: 

o Receive bridging anticoagulation therapy with dalteparin sodium (100 IU/kg body weight SC BID)  

o OR to receive no bridging therapy (i.e., a matching subcutaneous placebo)  

 

 Warfarin stopped 5 days before the procedure and restarted on the evening of or the day after the procedure, at the 

patient’s usual dose.  

 Treatment was given in the morning approximately 24 hours before surgery and was resumed 12 to 24 hours after a 

minor (or low-bleeding-risk) procedure and 48 to 72 hours after a major (or high-bleeding-risk) procedure.  

 Treatment continued for 5 to 10 days after the procedure until the INR was 2 or higher on one occasion.  

 Patients had follow-up encounters by telephone weekly, with the final encounter 30 to 37 days after the procedure.  

 

Outcomes  

Comparisons are NO bridging vs. bridging  

 Primary Outcomes:   

o Arterial thromboembolism 0.4% vs. 0.3% (P=0.01 for noninferiority; P=0.73 for superiority) 
 Stroke: 0.2% vs. 0.3% 

 TIA: 0.2% vs. 0% 

 Systemic Embolism: 0% vs. 0% 
o Major bleeding 1.3% vs. 3.2% (P=0.005 for superiority; NNH=50) 

 

 Secondary Outcomes (p values for superiority)  

o All-cause mortality 0.5% vs. 0.4% (P=0.88) 

o Myocardial Infarction 0.8% vs. 1.6% (P=0.10) 

o Deep-vein Thrombosis 0% vs. 0.1% (P=0.25) 

o Pulmonary Embolism 0% vs. 0.1% (P=0.25) 

o Minor Bleeding 12.0% vs. 20.9% (P<0.001)  

 Adverse Events  

o No significant adverse events recorded other than those listed in the secondary outcomes. 

 Subgroup Analysis  

o None 

 

Criticisms  

 Only about 3% of patients included had CHADS2 scores of 5-6, limiting the generalizability of these findings to 
patients with high risk of thromboembolism. 

 Patients undergoing major surgical procedures associated with higher rates of arterial thromboembolism such as 
carotid endarterectomy, major cancer surgery, cardiac surgery, or neurosurgery, were excluded from the study. 

 Overall rate of arterial thromboembolism in the study was lower than expected, so the power to detect a benefit 
from bridging may be reduced. 

 The study protocol was designed to minimize major bleeding by its protocol for restarting bridge therapy 
postoperatively (differentiating high and low risk bleeding procedures), so the bleeding rate in the trial could be 
considered modest. 

 Findings do not extend directly to patients undergoing anticoagulation with novel oral anticoagulants. 
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