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In the current issue of Circulation, Steinberg et al. describe use and outcomes associated 

with bridging anticoagulation (AC) in patients with atrial fibrillation (AF) in the 

contemporary Outcomes Registry for Better Informed Treatment of AF (ORBIT-AF)1. 

Chronic oral anticoagulation (OAC) significantly reduces the risk of stroke or 

thromboembolism in patients with atrial fibrillation (AF). Despite the growing population 

burden of AF2, increasing use of OAC, and frequent need for cardiac and non-cardiac 

procedures in this population, remarkably little contemporary data exist to help guide the 

clinician with respect to peri-procedural AC decision-making. Although guidelines exist on 

the topic, they are based on limited and largely observational data3,4. Current guideline-

supported peri-procedural AC management supports discontinuation of OAC and the use of 

short-acting AC, most commonly low-molecular weight heparin or unfractionated heparin, 

to ‘bridge’ AF patients at high risk for thromboembolic complications during the immediate 

pre- and post-procedure period (ACCP Grade 2C; AHA Grade 1C)3,4.

“To bridge or not to bridge,” is a question often asked in clinical practice, with an estimated 

250,000 patients on OAC undergoing cardiac and non-cardiac procedures annually in North 

America3. The authors are therefore to be congratulated for examining the topic of use and 

outcomes of bridging AC in an effort to better inform us and enhance the safety of our AF 

patients. Currently, the peri-procedural management of patients who are receiving OAC is 

Author for Correspondence: David D. McManus, MD, ScM Department of Medicine, Cardiology Division, Electrophysiology 
Section University of Massachusetts Medical Center 55 Lake Avenue North, Worcester, MA 01655 Phone: 774-441-6611 Fax: 
774-442-6959 mcmanusd@ummhc.org. 

Disclosures: DDM reports grant support from the University of Massachusetts Center for Clinical and a Translational Science Award, 
National Heart Lung and Blood Institute, Sanofi Aventis, Medtronic, Biotronik, and Philips Healthcare. AYS has no disclosures to 
report. Both authors contributed equally to this manuscript.

HHS Public Access
Author manuscript
Circulation. Author manuscript; available in PMC 2016 February 03.

Published in final edited form as:
Circulation. 2015 February 3; 131(5): 448–450. doi:10.1161/CIRCULATIONAHA.114.014319.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



often informed by a clinician's (i) assessment of patient risk for thromboembolism, (ii) 

assessment of risk for peri-operative bleeding, and the (iii) type of procedure. Although 

CHADS2, CHA2DS2-VASc, HAS-BLED, and ATRIA scores are used in clinical practice 

to assess the risks of thromboembolism and bleeding, respectively5, there are no validated 

risk stratification schemes specific to peri-procedural AC decision-making. Hence, 

management of peri-procedural AC among AF patients varies widely, as is evidenced by the 

findings of the present investigation3. Further complicating the situation is the fact that 

timing of OAC discontinuation, timing of resumption of OAC, and differences in type of 

short-acting AC agent used for bridging are areas where considerable uncertainty and 

practice variation remains.

Recent data, including from clinical trials of AF patients undergoing catheter ablation and 

cardiac device implantation suggest that uninterrupted OAC therapies may be associated 

with lower likelihood of bleeding than discontinuation of OAC with bridging6-8. Consistent 

with the findings of these smaller studies, a recent meta-analysis including more than 12,000 

patients undergoing an elective invasive procedure or surgery in 34 studies (however, only 1 

randomized-controlled trial) showed that bridging therapy in patients with AF using OACs 

increased the risk of bleeding events with a similar risk of thromboembolic events9. 

Nevertheless, few studies have examined current practices in peri-procedural AC 

management in a large, contemporary cohort of real-world AF patients treated with novel 

and traditional OAC agents and undergoing a diverse array of cardiovascular and non-

cardiovascular procedures. Therefore, the findings of the present analysis, while consistent 

with prior studies, are of great importance and provide valuable new insights to the field.

Among ORBIT-AF participants, a bridging strategy was employed in 1 out of 4 AF patients 

who had interruption of OAC for a procedure1. Not surprisingly given the fact that clinicians 

often use stroke risk prediction instruments to guide peri-procedural AC management, 

bridged AF patients generally had higher average CHADS2 and CHA2DS2-VASc scores or 

had history of mechanical heart valve replacement. Despite their higher predicted risk for 

stroke based on AF risk prediction instruments, bridged patients in ORBIT-AF did not have 

higher risk for thromboembolism over the 30-days following their procedure. This finding 

suggests that traditional thromboembolic risk prediction scores validated for ambulatory AF 

populations may not have merit as predictors of short-term peri-procedural stroke/

thromboembolism risk.

In contrast to thromboembolic events, bleeding events were much more common among 

ORBIT-AF participants who were bridged with a short-acting AC than among patients who 

were not bridged (5.0% vs. 1.3%), even after adjustment for factors affecting risk for 

bleeding (OR 3.8, p <0.0001). Although one might have expected higher bleeding risks 

among patients undergoing more invasive surgeries, in a stratified analysis, procedure type 

did not significantly influence risk for bleeding. It is notable, however, that a significant 

minority (approximately 1 in 10) of patients in ORBIT-AF were bridged for low-risk 

procedures (e.g., dental procedures) not recommended for bridging based on current ACCP 

guidelines3. This emphasizes that opportunities exist for improved education around current 

peri-procedural AC guidelines.
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This study by Steinberg et al. is well positioned to examine the safety and efficacy of 

contemporary peri-operative AC bridging practices and guidelines, but it does have several 

limitations that warrant consideration when interpreting its findings. Besides the fact that the 

observational study design precludes causal inference and introduces the possibility that 

unmeasured confounding may explain the observed differences between study groups, the 

study does not provide important information about why a decision was made to interrupt 

AC in some cases and not in others. Although this question was not the primary focus of the 

present investigation (which focused instead on bridging vs. not among those with 

interrupted OAC), the question as to whether or not uninterrupted OAC is superior to 

interrupted OAC without bridging with respect to thromboembolic and bleeding 

complications in patients undergoing cardiac and non-cardiac procedures remains a critical 

unanswered question. Many cardiac electrophysiologists have already shifted practice away 

from OAC interruption for catheter-based procedures, including AF ablation, in light of 

recent data showing fewer bleeding complications with uninterrupted OAC6. Further study 

in this area is needed.

Another limitation of Steinberg's analysis is that it does not indicate whether or not OAC 

reversal agents (e.g., vitamin K, fresh frozen plasma) were used for reversal of AC effect, 

nor do the authors present data on timing of initiation and discontinuation of bridging AC 

agents, factors known to contribute to peri-procedural bleeding complications10,11. 

Moreover, the absolute number of ORBIT-AF participants with interrupted OAC, when 

grouped by procedure type, was relatively small (e.g., cardiac surgery, n=109). Therefore 

the results of secondary analyses showing similar rates of adverse events across all 

procedure types (e.g., dental procedures and cardiac surgery) should be interpreted with 

some caution. We do not believe this analysis is adequately powered and suggest that 

providers should, until data from larger samples are available, continue to utilize the 3-tier 

risk stratification system proposed by ACCP, which includes procedure type and duration as 

important contributors to peri-procedural bleeding risk3,11.

Time to achievement of therapeutic OAC after procedure was significantly shorter among 

patients bridged with a short-acting AC as compared to those who were not bridged1. 

Whether earlier achievement of a therapeutic INR led to higher risk for bleeding in the 

bridged group remains unclear, especially since the timing of bridging AC discontinuation is 

not reported. One can imagine that patients on both bridging agents and therapeutic OAC 

would be at considerably higher risk than other patient subgroups.

Although this analysis would be of considerable importance, the authors were unable to 

compare rates of bleeding complications by type of OAC (novel vs. warfarin) based on the 

limited number of patients treated with dabigatran who had OAC interrupted. In contrast, a 

recent RE-LY secondary data analysis was able to examine the topic and concluded that 

dabigatran-treated AF patients had increased risk of major bleeding without any significant 

difference for the risk of thromboembolism when a bridging strategy was employed as 

compared to patients who were not bridged12. A recent multi-center study of 290 AF 

patients undergoing catheter ablation showed that peri-procedural dabigatran use without 

interruption was associated with higher risk of adverse events as compared to uninterrupted 

warfarin therapy6. In light of the increasing number of AF patients treated with novel OACs, 
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further study is clearly needed to compare risks for bleeding among AF patients treated with 

novel OAC vs. warfarin who undergo a procedure, further stratified by whether or not a 

bridging strategy is employed.

In this important study, Steinberg et al.1 show that: 1) OAC interruption was common 

(approximately half of AF patients over a 2-year follow-up), 2) a bridging strategy was 

employed in a significant minority (1 in 4) of ORBIT-AF participants with interrupted OAC, 

and 3) bridging was associated with higher rates of bleeding and overall adverse event rates. 

These findings fly somewhat in the face of conventional dogma and may begin a paradigm 

shift away from the routine use of a bridging strategy for AF patients undergoing 

procedures.

We agree strongly with Steinberg et al.1 that the results of randomized studies are needed to 

build on their foundational work. Randomized studies should not only examine whether or 

not AC is discontinued and bridging AC employed, but should also examine whether or not 

outcomes differ by type of short-acting AC (heparin vs. low-molecular weight heparin), type 

of OAC (novel vs. warfarin), or based on timing of initiation and discontinuation of bridging 

AC9. Fortunately, two large randomized, placebo-controlled trials (Effectiveness of 

Bridging Anticoagulation for Surgery [BRIDGE]13 and A Safety and Effectiveness Study of 

LMWH Bridging Therapy Versus Placebo Bridging Therapy for Patients on Long Term 

Warfarin and Require Temporary Interruption of Their Warfarin [PERIOP-2])14 are 

underway to better inform peri-procedural AC decision-making. For the time being, 

however, this investigation calls into serious question whether or not, in our efforts to reduce 

peri-procedural thromboembolic complications from AF, we are in fact exposing patients to 

increased risk of harm from bleeding. To borrow the words of the British Lieutenant General 

Frederick Browning before the over-reaching and unsuccessful Allied Market Garden 

campaign, “I think we may be going a bridge too far.”15

References

1. Benjamin Steinberg EP, Kim Sunghee, Thomas Laine, Gersh Bernard, Fonarow Gregg, Kowey 
Peter, Mahaffey Kenneth W. Sherwood Matthew, Chang Paul, Piccini Jonathan, Ansell Jack. Use 
and Outcomes Associated with Bridging During Anticoagulation Interruptions in Patients with 
Atrial Fibrillation: Findings from the Outcomes Registry for Better Informed Treatment of Atrial 
Fibrillation (ORBIT-AF). Circulation. 2015; 131:XX–XXX.

2. Miyasaka Y, Barnes ME, Gersh BJ, Cha SS, Bailey KR, Abhayaratna WP, Seward JB, Tsang TS. 
Secular trends in incidence of atrial fibrillation in Olmsted County, Minnesota, 1980 to 2000, and 
implications on the projections for future prevalence. Circulation. 2006; 114:119–125. [PubMed: 
16818816] 

3. Douketis JD, Spyropoulos AC, Spencer FA, Mayr M, Jaffer AK, Eckman MH, Dunn AS, Kunz R. 
Perioperative management of antithrombotic therapy: Antithrombotic Therapy and Prevention of 
Thrombosis, 9th ed: American College of Chest Physicians Evidence-Based Clinical Practice 
Guidelines. Chest. 2012; 141:e326S–350S. [PubMed: 22315266] 

4. January CT, Wann LS, Alpert JS, Calkins H, Cleveland JC Jr. Cigarroa JE, Conti JB, Ellinor PT, 
Ezekowitz MD, Field ME, Murray KT, Sacco RL, Stevenson WG, Tchou PJ, Tracy CM, Yancy 
CW. 2014 AHA/ACC/HRS Guideline for the Management of Patients With Atrial Fibrillation: 
Executive Summary: A Report of the American College of Cardiology/American Heart Association 
Task Force on Practice Guidelines and the Heart Rhythm Society. Circulation. 2014; 130:e199–267. 
[PubMed: 24682347] 

Shaikh and McManus Page 4

Circulation. Author manuscript; available in PMC 2016 February 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



5. Dzeshka MS, Lane DA, Lip GY. Stroke and Bleeding Risk in Atrial Fibrillation: Navigating the 
Alphabet Soup of Risk-Score Acronyms (CHADS2, CHA2 DS2 -VASc, R2 CHADS2, HAS-
BLED, ATRIA, and More). Clin Cardiol. 2014; 37:634–644. [PubMed: 25168181] 

6. Lakkireddy D, Reddy YM, Di Biase L, Vanga SR, Santangeli P, Swarup V, Pimentel R, Mansour 
MC, D'Avila A, Sanchez JE, Burkhardt JD, Chalhoub F, Mohanty P, Coffey J, Shaik N, Monir G, 
Reddy VY, Ruskin J, Natale A. Feasibility and safety of dabigatran versus warfarin for 
periprocedural anticoagulation in patients undergoing radiofrequency ablation for atrial fibrillation: 
results from a multicenter prospective registry. J Am Coll Cardiol. 2012; 59:1168–1174. [PubMed: 
22305113] 

7. Di Biase L, Burkhardt JD, Mohanty P, Sanchez J, Horton R, Gallinghouse GJ, Lakkireddy D, 
Verma A, Khaykin Y, Hongo R, Hao S, Beheiry S, Pelargonio G, Dello Russo A, Casella M, 
Santarelli P, Santangeli P, Wang P, Al-Ahmad A, Patel D, Themistoclakis S, Bonso A, Rossillo A, 
Corrado A, Raviele A, Cummings JE, Schweikert RA, Lewis WR, Natale A. Periprocedural stroke 
and management of major bleeding complications in patients undergoing catheter ablation of atrial 
fibrillation: the impact of periprocedural therapeutic international normalized ratio. Circulation. 
2010; 121:2550–2556. [PubMed: 20516376] 

8. Birnie DH, Healey JS, Wells GA, Verma A, Tang AS, Krahn AD, Simpson CS, Ayala-Paredes F, 
Coutu B, Leiria TL, Essebag V. Pacemaker or defibrillator surgery without interruption of 
anticoagulation. N Engl J Med. 2013; 368:2084–2093. [PubMed: 23659733] 

9. Siegal D, Yudin J, Kaatz S, Douketis JD, Lim W, Spyropoulos AC. Periprocedural heparin bridging 
in patients receiving vitamin K antagonists: systematic review and meta-analysis of bleeding and 
thromboembolic rates. Circulation. 2012; 126:1630–1639. [PubMed: 22912386] 

10. Tafur AJ, McBane R 2nd, Wysokinski WE, Litin S, Daniels P, Slusser J, Hodge D, Beckman MG, 
Heit JA. Predictors of major bleeding in peri-procedural anticoagulation management. J Thromb 
Haemost. 2012; 10:261–267. [PubMed: 22123000] 

11. Spyropoulos AC, Douketis JD, Gerotziafas G, Kaatz S, Ortel TL, Schulman S. Periprocedural 
antithrombotic and bridging therapy: recommendations for standardized reporting in patients with 
arterial indications for chronic oral anticoagulant therapy. J Thromb Haemost. 2012; 10:692–694. 
[PubMed: 22934291] 

12. Douketis JD, Healey JS, Brueckmann M, Eikelboom JW, Ezekowitz MD, Fraessdorf M, Noack H, 
Oldgren J, Reilly P, Spyropoulos AC, Wallentin L, Connolly SJ. Perioperative bridging 
anticoagulation during dabigatran or warfarin interruption among patients with an elective surgery 
or procedure. Substudy of the RE-LY trial. Thromb Haemost. 2014:113. [Epub ahead of print. 

13. Ortel, T. [11/30/2014] Effectiveness of Bridging Anticoagulation for Surgery (The BRIDGE 
Study). www.ClinicalTrials.gov. Identifier:NCT00786474.

14. Kovacs, M. [11/30/2014] PERIOP 2: A Safety and Effectiveness Study of LMWH Bridging 
Therapy Versus Placebo Bridging Therapy for Patients on Long Term Warfarin and Require 
Temporary Interruption of Their Warfarin. www.ClinicalTrials.gov. Identifier: NCT00432796.

15. Ryan, C. A Bridge Too Far. First Touchstone Edition ed. New York, NY; Simon & Schuster: 1995. 
p. 672

Shaikh and McManus Page 5

Circulation. Author manuscript; available in PMC 2016 February 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.ClinicalTrials.gov
http://www.ClinicalTrials.gov

