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KEY POINTS

� New oral anticoagulants (NOACs) are increasingly replacing standard anticoagulants.

� These new drugs have recently been introduced into clinical practice, and specific knowl-
edge regarding preoperative interruption, anticoagulation assessment, and reversal ther-
apies is needed. In this international survey, it was observed that physicians had limited
knowledge about the perioperative management of patients treated with NOACs and
the management of emergency procedures.

� This situation has arisen from the lack of published experience, guidelines, widely avail-
able strategies to monitor NOAC effects, and clinically effective reversal strategies.

� Robust prospective studies are urgently needed to define guidelines and improve periop-
erative management.
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INTRODUCTION

The direct thrombin inhibitor dabigatran etexilate (Pradaxa [Boehringer-Ingelheim
Pharma GmbH, Ingelheim am Rhein, Germany]) and direct factor Xa inhibitors rivarox-
aban (Xarelto [JohnsonandJohnson/BayerHealthCareAG, Leverkusen,Germany]) and
apixaban (Eliquis [Bristol Myers Squibb/Pfizer, Brystol-Myers Squibb House, Uxbridge,
United Kingdom]) are increasingly used to prevent stroke in patients with nonvalvular
atrial fibrillation,1 for the treatment of venous thromboembolic diseases,2 and for post-
orthopedic surgery thromboprophylaxis.3 In addition, rivaroxaban is indicated for the
prevention of atherothrombotic events in adults after an acute coronary syndrome.4

The main objective of the present study is, therefore, to assess (1) physicians’ cur-
rent level of knowledge about perioperative management of patients treated with
NOACs, (2) the current practices, and (3) the perspectives needed to improve theman-
agement of patients treated with NOACs. The study was performed both in Europe
and in the United States using a self-reported Web-based survey. The results from
this study will help to determine the potential need for future educational tools and
practice guidelines for the perioperative management of patients treated with NOACs.

METHODS

A survey comprising 31 questions was developed to assess physicians’ current
knowledge about perioperative management of patients treated with NOACs, current
practices, and perspectives needed to improve patient management. The survey was
divided into 5 sections: demographic data (6 questions), the use of guidelines (7 ques-
tions), practices in case of scheduled surgery (12 questions), practices in case of
emergent procedures (4 questions), and perspectives (2 questions). The survey ques-
tionnaire is available in the supplementary material (Appendix 1).
An invitation to participate in the survey was sent by e-mail to all members of the

Society of Cardiovascular Anesthesiologists (SCA) and the European Association of
Cardiothoracic Anaesthesiologists (EACTA). The survey was open from October 1,
2012 to December 31, 2012. To maximize response rate, 2 sequential e-mails were
sent to the society members during the study period. All regular members of the 2
societies were invited without restriction. The responder’s region of origin, type of
practice (academic, private, government), and principal field of activity (anesthesia,
intensive care, emergency department) were recorded in the demographic section.
Data obtained in each section were recorded and analyzed separately.

Statistical Analysis

Data are presented as number and proportion (%), or median and range (percentile 25
to percentile 75). Analyses were performed according to the number of responses
obtained for each question. Categorical variables were compared using c2 analysis.
Subanalyses were performed to compare practices by region of origin. A one-way
analysis of variance (ANOVA) was used to compare the means between regions of
origin. In all cases, a 2-tailed P value less than .05 was considered statistically signif-
icant. Statistical analyses were performed with Prism 6 for Mac OS (version 6.0a;
GraphPad Software, San Diego, CA; http://www.graphpad.com).

RESULTS
Questionnaire Responses

A total of 450 responses were received from 5262 invited members (9%); 117/450
physicians (26%) completed the questionnaire in full. All 450 responders (100%)
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