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Question  Is a standardized perioperative management approach safe for patients with atrial fibrillation who use a direct oral

anticoagulant and require elective surgery or procedure?

Findings  In this cohort study of 3007 patients with atrial fibrillation using apixaban, dabigatran, or rivaroxaban, the direct oral

anticoagulant treatment was stopped and resumed before and/or after elective surgery or procedure using standardized protocols

without heparin bridging. The 30-day postoperative rates of major bleeding were less than 2%, and the rates of stroke were less than

1%.

Meaning  In this study, in patients treated with a direct oral anticoagulant, a simple standardized perioperative management approach

was associated with low rates of bleeding and stroke.

Importance  Patients with atrial fibrillation (AF) who use a direct oral anticoagulant (DOAC) and request elective surgery or procedure

present a common clinical situation yet perioperative management is uncertain.

Objective  To investigate the safety of a standardized perioperative DOAC management strategy.

Design, Setting, and Participants  The Perioperative Anticoagulation Use for Surgery Evaluation (PAUSE) cohort study conducted

at 23 clinical centers in Canada, the United States, and Europe enrolled and screened patients from August 1, 2014, through July 31,

2018. Participants (n = 3007) had AF; were 18 years of age or older; were long-term users of apixaban, dabigatran etexilate, or

rivaroxaban; were scheduled for an elective surgery or procedure; and could adhere to the DOAC therapy interruption protocol.

Interventions  A simple standardized perioperative DOAC therapy interruption and resumption strategy based on DOAC

pharmacokinetic properties, procedure-associated bleeding risk, and creatinine clearance levels. The DOAC regimens were omitted

for 1 day before a low–bleeding-risk procedure and 2 days before a high–bleeding-risk procedure. The DOAC regimens were

resumed 1 day after a low–bleeding-risk procedure and 2 to 3 days after a high–bleeding-risk procedure. Follow-up of patients

occurred for 30 days after the operation.

Main Outcomes and Measures  Major bleeding and arterial thromboembolism (ischemic stroke, systemic embolism, and transient

ischemic attack) and the proportion of patients with an undetectable or minimal residual anticoagulant level (<50 ng/mL) at the time of

the procedure.

Results  The 3007 patients with AF (mean [SD] age of 72.5 [9.39] years; 1988 men [66.1%]) comprised 1257 (41.8%) in the apixaban

cohort, 668 (22.2%) in the dabigatran cohort, and 1082 (36.0%) in the rivaroxaban cohort; 1007 patients (33.5%) had a high–

bleeding-risk procedure. The 30-day postoperative rate of major bleeding was 1.35% (95% CI, 0%-2.00%) in the apixaban cohort,
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0.90% (95% CI, 0%-1.73%) in the dabigatran cohort, and 1.85% (95% CI, 0%-2.65%) in the rivaroxaban cohort. The rate of arterial

thromboembolism was 0.16% (95% CI, 0%-0.48%) in the apixaban cohort, 0.60% (95% CI, 0%-1.33%) in the dabigatran cohort, and

0.37% (95% CI, 0%-0.82%) in the rivaroxaban cohort. In patients with a high–bleeding-risk procedure, the rates of major bleeding

were 2.96% (95% CI, 0%-4.68%) in the apixaban cohort and 2.95% (95% CI, 0%-4.76%) in the rivaroxaban cohort.

Conclusions and Relevance  In this study, patients with AF who had DOAC therapy interruption for elective surgery or procedure, a

perioperative management strategy without heparin bridging or coagulation function testing was associated with low rates of major

bleeding and arterial thromboembolism.

  Full Text

Comment

Read More About

Atrial Fibrillation  Cardiology  Cerebrovascular Disease  Clinical Pharmacy and Pharmacology  Neurology  Stroke

Surgery  Perioperative Care and Consultation  Cerebrovascular Infarction  Rhythm Disorders  Anticoagulation

 Browse and subscribe to JAMA Network

podcasts!

Trending
Research

Hepatitis B Virus Vaccination in Patients
With HIV-1 Infection

Research

Lack of Public Evidence About Implantable
Devices

Research

Primary Stroke Center Hospitalization for
Elderly Patients With Stroke

Select Your Interests

Download
PDF

 Full Text

 Cite This

 Permissions

 Comment

May 1, 2016 |

November 1, 2014 |

September 1, 2016 |

Advertisement

Advertisement

https://jamanetwork.com/collections/5518/atrial-fibrillation
https://jamanetwork.com/collections/5518/atrial-fibrillation
https://jamanetwork.com/collections/5548/cardiology
https://jamanetwork.com/collections/5548/cardiology
https://jamanetwork.com/collections/5553/cerebrovascular-disease
https://jamanetwork.com/collections/5553/cerebrovascular-disease
https://jamanetwork.com/collections/5614/clinical-pharmacy-and-pharmacology
https://jamanetwork.com/collections/5614/clinical-pharmacy-and-pharmacology
https://jamanetwork.com/collections/5777/neurology
https://jamanetwork.com/collections/5777/neurology
https://jamanetwork.com/collections/5920/stroke
https://jamanetwork.com/collections/5920/stroke
https://jamanetwork.com/collections/5923/surgery
https://jamanetwork.com/collections/5923/surgery
https://jamanetwork.com/collections/42050/perioperative-care-and-consultation
https://jamanetwork.com/collections/42050/perioperative-care-and-consultation
https://jamanetwork.com/collections/42067/cerebrovascular-infarction
https://jamanetwork.com/collections/42067/cerebrovascular-infarction
https://jamanetwork.com/collections/42133/rhythm-disorders
https://jamanetwork.com/collections/42133/rhythm-disorders
https://jamanetwork.com/collections/42143/anticoagulation
https://jamanetwork.com/collections/42143/anticoagulation
https://sites.jamanetwork.com/audio
https://sites.jamanetwork.com/audio
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2513449?widget=personalizedcontent&previousarticle=2740207
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2513449?widget=personalizedcontent&previousarticle=2740207
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/1910556?widget=personalizedcontent&previousarticle=2740207
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/1910556?widget=personalizedcontent&previousarticle=2740207
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2536190?widget=personalizedcontent&previousarticle=2740207
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2536190?widget=personalizedcontent&previousarticle=2740207
http://s100.copyright.com/AppDispatchServlet?publisherName=AMA&publication=2168-6106&title=Perioperative+Management+of+Patients+With+Atrial+Fibrillation+Receiving+a+Direct+Oral+Anticoagulant&publicationDate=2019-08-05&volumeNum=&issueNum=&author=Douketis%2c+James+D.%3b+Spyropoulos%2c+Alex+C.&startPage=&endPage=&contentId=10.1001%2fjamainternmed.2019.2431&oa=&orderBeanReset=True
http://s100.copyright.com/AppDispatchServlet?publisherName=AMA&publication=2168-6106&title=Perioperative+Management+of+Patients+With+Atrial+Fibrillation+Receiving+a+Direct+Oral+Anticoagulant&publicationDate=2019-08-05&volumeNum=&issueNum=&author=Douketis%2c+James+D.%3b+Spyropoulos%2c+Alex+C.&startPage=&endPage=&contentId=10.1001%2fjamainternmed.2019.2431&oa=&orderBeanReset=True
http://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstnp4-Me8aCoXi1I00hFPz2mU3c29h8-iWalx4FulcezjDhq8i2s9wGMjPX4O5jROCnOlH0LHrWZgoRuX_fl8IVnkwys6VylQem3BIFmQzAqJMcIZbOQLCekmlfaRFAUDa5urqV8lI5DGnhXqL5bW35Yd09BHeGYOyNcZ_sd4utazshCqAdHGiPTRA_yUeiEPblD4_9h9-H-TFBDxXjVz_xFRgz7cR41sIHtwWPDlifJ1-SlDam55xjjDCwRVQEuLiK-Zk4Lw&sig=Cg0ArKJSzAe-Ky16T90L&adurl=http://careers.jamanetwork.com/%3Futm_campaign%3DCareer_Center_Postlaunch%26utm_medium%3Dbanner%26utm_source%3Dhouse%26utm_content%3Dbox%26utm_term%3D300x250&nm=1


Perioperative Management of Patients With Atrial Fibrillation Receiving a Direct Oral Anticoagulant | Atrial Fibrillation | JAMA Internal Medicine | JAMA Network

https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2740207[2019/08/17 22:54:14]

Others Also Liked

Perioperative Management of
Patients With Atrial Fibrillation
Receiving a Direct Oral
Anticoagulant
PracticeUpdate, 2019

Gastrointestinal Safety of Direct
Oral Anticoagulants
PracticeUpdate, 2017

A Surgeon's Guide to DOACs -
Video
Michael H Kroll MD, PracticeUpdate(US), 2018

Risks and benefits of direct oral
anticoagulants versus warfarin in a
real world setting: cohort study in
primary care
Yana Vinogradova et al., The BMJ, 2018

Powered by 

Privacy policy
Google Analytics settings

I consent to the use of Google Analytics and
related cookies across the TrendMD network
(widget, website, blog). Learn more

Yes  No

CONTENT
Home  

New Online  

Current Issue

JOURNAL
INFORMATION
For Authors  

Editors & Publishers 

RSS  

Contact Us

JOURNALS
 

JAMA Network Open  

JAMA Cardiology  

JAMA Dermatology  

JAMA Facial Plastic Surgery  

JAMA Internal Medicine  

JAMA Neurology  

JAMA Oncology  

JAMA Ophthalmology  

JAMA Otolaryngology–Head & Neck Surgery 

JAMA Pediatrics  

JAMA Psychiatry  

JAMA Surgery  

Subscriptions & Renewals

Email Subscriptions 

Update Your Address 

Contact Us  
Frequently Asked
Questions

JAMA CAREER
CENTER
Physician Job Listings

     

 

Trending

Immediate Antihypertensive Treatment of Acute Ischemic Stroke

  

Endovascular Reperfusion Therapy and Acute Ischemic Stroke Outco

  

JOB LISTINGS ON JAMA CAREER CENTER®

Internal Medicine Physician - open rank, open
track
Albuquerque, New Mexico

Modern Primary Care Physician
Wichita, Kansas area

Physician - Family Medicine
Indianapolis,IN , Anderson, IN

Physician (IM/FP) - Statewide Reentry Program
Rancho Cucamonga, California

Internal Medicine Opportunity in South Carolina
Columbia, South Carolina

See more at JAMA Career Center

JAMA Network Open | Research | July 31, 2019 | JAMA | Research | July 16, 2019 |

JAMA Internal
Medicine

JAMA Network™

JAMA®

Help

Advertisement

https://www.practiceupdate.com/C/87714/56?elsca1=TrendMD_Country
https://www.practiceupdate.com/C/87714/56?elsca1=TrendMD_Country
https://www.practiceupdate.com/C/87714/56?elsca1=TrendMD_Country
https://www.practiceupdate.com/C/87714/56?elsca1=TrendMD_Country
https://www.practiceupdate.com/C/87714/56?elsca1=TrendMD_Country
http://www.practiceupdate.com/c/48204/2/6/?elsca1=TrendMD_Country&elsca2=email&elsca3=practiceupdate_primary&elsca4=primary-care&elsca5=newsletter&rid=MTY0MzMyMjIwNTU5S0&lid=10332481
http://www.practiceupdate.com/c/48204/2/6/?elsca1=TrendMD_Country&elsca2=email&elsca3=practiceupdate_primary&elsca4=primary-care&elsca5=newsletter&rid=MTY0MzMyMjIwNTU5S0&lid=10332481
http://www.practiceupdate.com/c/48204/2/6/?elsca1=TrendMD_Country&elsca2=email&elsca3=practiceupdate_primary&elsca4=primary-care&elsca5=newsletter&rid=MTY0MzMyMjIwNTU5S0&lid=10332481
https://www.practiceupdate.com/content/a-surgeons-guide-to-doacs/66955/7/18/3?elsca1=TrendMD_Country
https://www.practiceupdate.com/content/a-surgeons-guide-to-doacs/66955/7/18/3?elsca1=TrendMD_Country
https://www.practiceupdate.com/content/a-surgeons-guide-to-doacs/66955/7/18/3?elsca1=TrendMD_Country
https://www.bmj.com/content/362/bmj.k2505/related?utm_campaign=tbmj&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019&utm_content=consumer
https://www.bmj.com/content/362/bmj.k2505/related?utm_campaign=tbmj&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019&utm_content=consumer
https://www.bmj.com/content/362/bmj.k2505/related?utm_campaign=tbmj&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019&utm_content=consumer
https://www.bmj.com/content/362/bmj.k2505/related?utm_campaign=tbmj&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019&utm_content=consumer
https://www.bmj.com/content/362/bmj.k2505/related?utm_campaign=tbmj&utm_medium=cpc&utm_source=trendmd&utm_term=usage-042019&utm_content=consumer
https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/privacy
https://www.trendmd.com/google-analytics
https://www.trendmd.com/google-analytics
https://jamanetwork.com/journals/jamainternalmedicine
https://jamanetwork.com/journals/jamainternalmedicine/newonline
https://jamanetwork.com/journals/jamainternalmedicine/currentissue
https://jamanetwork.com/journals/jamainternalmedicine/pages/for-authors
https://jamanetwork.com/journals/jamainternalmedicine/editors-and-publishers
https://jamanetwork.com/pages/rss
https://jamanetwork.com/journals/jamainternalmedicine/pages/contact-us
https://jamanetwork.com/journals/jamanetworkopen
https://jamanetwork.com/journals/jamacardiology
https://jamanetwork.com/journals/jamadermatology
https://jamanetwork.com/journals/jamafacialplasticsurgery
https://jamanetwork.com/journals/jamainternalmedicine
https://jamanetwork.com/journals/jamaneurology
https://jamanetwork.com/journals/jamaoncology
https://jamanetwork.com/journals/jamaophthalmology
https://jamanetwork.com/journals/jamaotolaryngology
https://jamanetwork.com/journals/jamapediatrics
https://jamanetwork.com/journals/jamapsychiatry
https://jamanetwork.com/journals/jamasurgery
https://store.jamanetwork.com/
https://jamanetwork.com/oauthsignin?return_url=http%3A%2F%2Fjamanetwork.com%2Fmyaccount%23my-alerts
https://jamanetwork.com/oauthsignin?return_url=http%3A%2F%2Fjamanetwork.com%2Fmyaccount%23my-profile
https://sites.jamanetwork.com/help/
https://sites.jamanetwork.com/help/
https://sites.jamanetwork.com/help/
https://careers.jamanetwork.com/
https://www.facebook.com/jamainternalmedicine/
https://twitter.com/JAMAInternalMed
https://www.linkedin.com/showcase/jamainternalmedicine/
https://ja.ma/imdyt
https://www.pinterest.com/jamanetwork/
https://jamanetwork.com/rss/site_15/71.xml
https://jamanetwork.com/journals/jamainternalmedicine/pages/jama-internal-medicine-author-interviews
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2740067?widget=personalizedcontent&previousarticle=2740207
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2738288?widget=personalizedcontent&previousarticle=2740207
https://careers.jamanetwork.com/job/110139434/internal-medicine-physician-open-rank-open-track/?TrackID=39
https://careers.jamanetwork.com/job/110139434/internal-medicine-physician-open-rank-open-track/?TrackID=39
https://careers.jamanetwork.com/job/110139434/internal-medicine-physician-open-rank-open-track/?TrackID=39
https://careers.jamanetwork.com/job/110139727/modern-primary-care-physician/?TrackID=39
https://careers.jamanetwork.com/job/110139727/modern-primary-care-physician/?TrackID=39
https://careers.jamanetwork.com/job/110139660/physician-family-medicine-/?TrackID=39
https://careers.jamanetwork.com/job/110139660/physician-family-medicine-/?TrackID=39
https://careers.jamanetwork.com/job/110138973/physician-im-fp-statewide-reentry-program/?TrackID=39
https://careers.jamanetwork.com/job/110138973/physician-im-fp-statewide-reentry-program/?TrackID=39
https://careers.jamanetwork.com/job/110138717/internal-medicine-opportunity-in-south-carolina/?TrackID=39
https://careers.jamanetwork.com/job/110138717/internal-medicine-opportunity-in-south-carolina/?TrackID=39
https://careers.jamanetwork.com/
https://jamanetwork.com/journals/jama


Perioperative Management of Patients With Atrial Fibrillation Receiving a Direct Oral Anticoagulant | Atrial Fibrillation | JAMA Internal Medicine | JAMA Network

https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2740207[2019/08/17 22:54:14]

 

 

 

 

 

Archives of Neurology & Psychiatry (1919-1959)

SITES
AMA Manual of Style  

Art and Images in Psychiatry 

Breast Cancer Screening Guidelines 

Colorectal Screening Guidelines 

Declaration of Helsinki  

Depression Screening Guidelines 

Evidence-Based Medicine: An Oral History 

Fishbein Fellowship  

Genomics and Precision Health 

Health Disparities  

Hypertension Guidelines  

JAMA Network Audio  

JAMA Network Conferences  

Machine Learning  

Med Men  

Medical Education  

Opioid Management Guidelines 

Peer Review Congress  

Research Ethics  

Sepsis and Septic Shock  

Statins and Dyslipidemia  

Topics and Collections

FEATURED ARTICLES
ACS Breast Cancer Screening Guideline 

CDC Guideline for Prescribing Opioids 

CDC Guideline for Prevention of Surgical Site Infections 

Consensus Definitions for Sepsis and Septic Shock 

Global Burden of Cancer, 1990-2016 

Global Burden of Disease in Children, 1990-2013 

Global Burden of Hypertension, 1990-2015 

Global Firearm Mortality, 1990-2016 
Health Care Spending in the US and Other High-Income
Countries

Income and Life Expectancy in the US 
JNC 8 Guideline for Management of High Blood
Pressure

President Obama on US Health Care Reform 

Screening for Colorectal Cancer 

Screening for Depression in Adults 

Screening for Prostate Cancer 

Statins for Primary Prevention of Cardiovascular Disease

The State of US Health, 1990-2016 

US Burden of Cardiovascular Disease, 1990-2016 

WMA Declaration of Helsinki, 7th Revision

BLOGS
JAMA Forum  

Topics in Ophthalmology  

AMA Style Insider

INFORMATION FOR
Authors  

Institutions & Librarians 

Advertisers  

Subscription Agents 

Employers & Job Seekers 

Media

JAMA NETWORK
PRODUCTS
AMA Manual of Style 

JAMAevidence®  

JN Listen™  

Peer Review Congress

JN LEARNING
CME Quizzes  

About CME & MOC 

MOC Reporting Preferences

Get the latest from JAMA
Internal Medicine

Sign Up

Subscribe

Go

JN Learning / CME
Store
Apps
Jobs
Institutions

Reprints &
Permissions



https://jamanetwork.com/journals/archneurpsyc
http://www.amamanualofstyle.com/
https://sites.jamanetwork.com/art-and-images-in-psychiatry/
https://sites.jamanetwork.com/breastcancerscreening/index.html
https://sites.jamanetwork.com/colon-cancer-screening/
https://sites.jamanetwork.com/declaration-of-helsinki/index.html
https://sites.jamanetwork.com/depression-screening/
https://ebm.jamanetwork.com/index.html
https://sites.jamanetwork.com/fishbein/
https://sites.jamanetwork.com/genetics/
https://sites.jamanetwork.com/health-disparities/
https://sites.jamanetwork.com/jnc8/
https://sites.jamanetwork.com/audio
https://jamanetwork.com/pages/conferences
https://sites.jamanetwork.com/machine-learning
https://sites.jamanetwork.com/medmen
https://sites.jamanetwork.com/jama-medical-education/
https://sites.jamanetwork.com/opioids/
http://peerreviewcongress.org/index.html
https://sites.jamanetwork.com/research-ethics/
https://sites.jamanetwork.com/sepsis/
https://sites.jamanetwork.com/statins/
https://jamanetwork.com/pages/collections
https://jamanetwork.com/journals/jama/fullarticle/2463262
https://jamanetwork.com/journals/jama/fullarticle/2503508
https://jamanetwork.com/journals/jamasurgery/fullarticle/2623725
https://jamanetwork.com/journals/jama/fullarticle/2492881
https://jamanetwork.com/journals/jamaoncology/fullarticle/2683251
https://jamanetwork.com/journals/jamapediatrics/fullarticle/2481809
https://jamanetwork.com/journals/jama/fullarticle/2596292
https://jamanetwork.com/journals/jama/fullarticle/2698492
https://jamanetwork.com/journals/jama/fullarticle/2674671
https://jamanetwork.com/journals/jama/fullarticle/2674671
https://jamanetwork.com/journals/jama/fullarticle/2513561
https://jamanetwork.com/journals/jama/fullarticle/1791497
https://jamanetwork.com/journals/jama/fullarticle/1791497
https://jamanetwork.com/journals/jama/fullarticle/2533698
https://jamanetwork.com/journals/jama/fullarticle/2529486
https://jamanetwork.com/journals/jama/fullarticle/2484345
https://jamanetwork.com/journals/jama/fullarticle/2680553
https://jamanetwork.com/journals/jama/fullarticle/2584058
https://jamanetwork.com/journals/jama/fullarticle/2678018
https://jamanetwork.com/journals/jamacardiology/fullarticle/2678113
https://jamanetwork.com/journals/jama/fullarticle/1760318
https://newsatjama.jama.com/
https://blogs.jamanetwork.com/topics-in-ophthalmology/
http://amastyleinsider.com/
https://jamanetwork.com/pages/for-authors
https://jamanetwork.com/pages/institutions-and-librarians
https://jamanetwork.com/pages/advertisers
https://jamanetwork.com/pages/subscription-agents
https://careers.jamanetwork.com/
https://media.jamanetwork.com/
http://www.amamanualofstyle.com/
https://jamaevidence.mhmedical.com/
https://jamanetwork.com/pages/listen
http://www.peerreviewcongress.org/
https://edhub.ama-assn.org/jn-learning
https://edhub.ama-assn.org/jn-learning/pages/about-cme
https://reporting.edhub.ama-assn.org/preferences
https://store.jamanetwork.com/productDetails.aspx?productcodeID=56
https://store.jamanetwork.com/productDetails.aspx?productcodeID=56
https://edhub.ama-assn.org/jn-learning
https://store.jamanetwork.com/
https://jamanetwork.com/pages/apps
https://careers.jamanetwork.com/
https://jamanetwork.com/pages/institutions-and-librarians
https://jamanetwork.com/pages/reprints-and-permissions
https://jamanetwork.com/pages/reprints-and-permissions


Perioperative Management of Patients With Atrial Fibrillation Receiving a Direct Oral Anticoagulant | Atrial Fibrillation | JAMA Internal Medicine | JAMA Network

https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/2740207[2019/08/17 22:54:14]

© 2019 American Medical Association. All Rights Reserved.

Terms of Use |  Privacy Policy |  Accessibility  Statement

https://jamanetwork.com/
https://jamanetwork.com/pages/conditions-of-use
https://jamanetwork.com/pages/privacy-policy
https://jamanetwork.com/pages/accessibility-statement
https://www.silverchair.com/

	jamanetwork.com
	Perioperative Management of Patients With Atrial Fibrillation Receiving a Direct Oral Anticoagulant | Atrial Fibrillation | JAMA Internal Medicine | JAMA Network


	NsZS1hYnN0cmFjdC8yNzQwMjA3AA==: 
	form28: 
	input3: 
	input1: 
	button3: 
	button5: 
	email: 




