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Management of Novel Oral Anticoagulants in the
Perioperative Setting
Mini Review

Abstract
The perioperative management of Novel Oral Anticoagulants (NOACs) is an area
of continuing research and there is yet to be a concrete protocol for any of the
agents in place. These agents being dabigatran, rivaroxaban and apixaban. The
aim of this review is to summarise the literature to date and give guidance as
to what is currently recommended. Of course, findings differed depending on
the agent of interest but all related to bleeding risk and creatinine clearance.
Cessation of dabigatran varied from 24-96 hours and 24-144 hours for standard
and high bleeding risks, respectively. Each group further divided by creatinine
clearance. Re-introduction is also dependent on bleeding risk with a lower
dose on the evening of a low, or otherwise known as standard, risk procedure
and a normal dose the following day. High risk is guided by haemostasis. Much
less variation was seen for rivaroxaban and apixaban. A preoperative cessation
of 24 hours for standard bleeding risk and 48 hours for high was advised for
both regardless of creatinine clearance. This is with the exception of a creatinine
clearance of ≤ 30ml.min-1 in a standard risk procedure, for which a time frame
of 36 hours was suggested. Re-introduction for both is once again determined by
haemostasis. It should be noted these times pertain only to elective surgery. The
management of NOACs in emergency surgery remains largely unknown. Though
not set in stone this is a starting point and can give us direction going forward as
the popularity of NOACs grows.
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Introduction
For decades warfarin has been the oral anticoagulant of
choice. However, in recent years there has been a significant shift
towards the use of NOACs. Unlike most other medications, such as
warfarin [1] and anti-hyperglycaemic agents [2], the protocol for
perioperative cessation of NOACs remains unclear. The aim of this
review is to summarise a growing body of evidence surrounding
the perioperative management of NOACs; dabigatran (Pradaxa),
rivaroxaban (Xarelto) and apixaban (Eliquis). NOACs hold many
advantages over warfarin in the management of procoagulant
disorders, such as their rapid onset with no bridging required,
short half-life allowing timely cessation and not requiring
monitoring blood tests [3-5]. The advantage of not requiring
monitoring blood tests is, however, a disadvantage in the
perioperative setting, as coagulation studies are therefore a poor
predictor of agent reversal [6]. What’s more, reversal is difficult.
The cessation of these agents is currently based on their relatively
predictable pharmacokinetics, which is strongly related to renal
function [7,8].

Dabigatran

Dabigatran is a direct thrombin inhibitor (factor IIa) [3]. Two
large studies have investigated the management of dabigatran
during the perioperative period, one a subsection of the RE-LY
study [3] and the other by Schulman et al. [9]. A subgroup of the
RE-LY study (n= 4591) had either dabigatran or warfarin for non-
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valvular AF ceased prior to a range of procedures of both low and
high bleeding risk. The incidence of major bleeding with warfarin,
dabigatran 110mg and dabigatran 150mg was 4.6%, 3.8% and
5.1%, respectively. The 30-day incidence of embolism following
the discontinuation period was 0.5% in each group.

The study by Schulman and colleagues was a prospective
study of 541 patients, which included standard and high risk
bleeding procedures [9]. This study showed lower rates of major
bleeding (1.8%) than the RE-LY study but similar low rates of
thromboembolism of 0.2%. The protocol for discontinuation in
these studies was based on the risk of procedural bleeding and
the patients creatinine clearance (CrCl) (Table 1) [3,7,8]. The
cessation of dabigatran varied between one and six days prior to
surgery. The decision to reintroduce dabigatran requires careful
consideration as it has a rapid onset of action with peak effect
reached within two to three hours. In these studies, dabigatran
was commonly restarted at a lower dose (e.g. 75mg) on the
evening of a low risk procedure and their normal dose resumed
the day following the procedure [3]. Patients who underwent a
high bleeding risk procedure had the re-introduction of dabigatran
guided by surgical haemostasis [3]. Most patients resumed their
normal dose by two to three days post operation.

Rivaroxaban

Rivaroxaban is one of the direct factor Xa inhibitors [4], the
other being apixaban [5]. Currently, there is only one study
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investigating the effect of perioperative cessation of rivaroxaban,
which is a subgroup of the ROCKET-AF study [4]. This study used
greater periods of cessation than the dabigatran studies, with
rivaroxaban ceased for greater than three days prior to surgery,
despite possessing a half-life slightly shorter than dabigatran
[8] (Table 1). This is because rivaroxaban has a significantly
higher protein binding than dabigatran [8]. The ROCKET-AF
study showed no significant difference in major haemorrhage
or thromboembolic events. Since this study several regiments
for discontinuation have been proposed (Table 1) [4,7,8]. These

regiments are significantly shorter than those used by the
ROCKET-AF study and are, therefore, not supported by published
data on the incidence of haemorrhage and thromboembolism. One
unique characteristic of rivaroxaban worth consideration during
the perioperative period is its interaction with dual inhibitors of
P-glycoprotein and CYP-3A4 (e.g. antiviral and antifungal agents)
[7,8]. The re-introduction of rivaroxaban is guided by haemostasis
given its rapid onset of action with peak levels achieved 2-4 hours
post ingestion [7,8].

Table 1: Perioperative cessation of NOACs according to bleeding risk and creatinine clearance.
Creatinine Clearance (ml.min-1)

Estimated Half-Life, hours (range)
Dabigatran

>80

13 (11-22)

31-50

18(13-23)

51-80

Standard Bleeding Risk

High Bleeding Risk

24 hrs

48 hrs

15(12-34)

24 hrs (2 doses)

48-72 hrs

27(22-35)

48-96 hrs

120-144 hrs

>80

May-13

≥24

≥48

31-50

9

≥24

≥48

≤30

51-80

8.7
9.5

>80

12

51-80

14.6

≤30

17.3

31-50

48 hrs

Rivaroxaban

≤30

≥24

Apixaban

17.6

Interestingly, there is new data arising for rivaroxaban which
may lead it and the other NOACs to be indicated for coronary
artery disease [11]. Given that coronary artery disease has
many classifications [12-14], no ceasation protocols can be
recommended until more concrete indications for the use of
NOACs have been determined.

Apixaban

Currently, only one study is available investigating perioperative
cessation of apixaban [5]. The Aristotle trial (n= 9260) primarily
assessed low risk procedures in which cessation occurred in 60%
of these. A cessation of 2-5 days pre-operation was used [7,8].
This study compared the outcomes of patients on either apixaban
or warfarin irrespective of whether discontinuation had occurred.
The period in which patients discontinued apixaban was different
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≥36

96 hrs

≥48
≥48

≥24

≥48

≥24

≥48

≥24
≥36

≥48
≥48

to recommendations made based on pharmacokinetic studies
[7,8], which ranged from 24 to 48 hours (Table 1). Similar to
rivaroxaban, re-introduction is guided by haemostasis given its
rapid onset of action with peak levels achieved 1-4 hours post
ingestion [7,8].

Emergency surgery

One of the main concerns related to the prescribing of NOACs
is their relative unpredictability if emergency surgery is required.
Currently there are several key unknowns to NOACs that make
other anticoagulants, such as warfarin, more favourable to manage
in an emergency situation [6]. These include the uncertainty
of safe operative NOAC concentrations, and the inaccuracy of
coagulation studies to determine the anticoagulant effect [6].
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Currently, there is no consensus on how NOACs should be
reversed in the case of emergency surgery or catastrophic
bleeding. Prothrombin complexes have some evidence supporting
its use [10], however its use comes with a significant risk of
thromboembolic events. Similarly, tranexamic acid may also
reduce the risk of bleeding however there is no clinical data to
support its use. Dabigatran is unique, as it is the only NOAC that
can be successfully removed via haemodialysis if timing permits
[14]. This is due to its relatively minimal protein binding of 35%
[8]. Dabigatran is also unique as it is the only NOAC that has a
commercially available reversal agent, Idarucizumab. Only one
small clinical study has been performed and the results are
promising [15]. This study of 36 patients, using 5g of idarucizumab,
showed successful preoperative reversal where only three
patients exhibited mild to moderately abnormal haemostasis.
Only one thromboembolic event occurred within three days
of reversal. Rivaroxaban and apixaban do not currently have a
commercially available reversal agent. However, preliminary
studies have been performed on an agent named andexanet. These
have demonstrated a rapid reduction in plasma concentration
of rivaroxaban and apixaban following administration [16]. But
until these reversal agents become available it is best to, cease the
NOAC, postpone the surgery where possible, and then consider
haemostatic factors and/or dialysis, in that order [17].

Conclusion

The management of the aforementioned NOACs in the
perioperative setting varies as a result of the limited evidence
available. That said, by reviewing the current literature we are
able to formulate an evidence-based guide as seen in Table 1.
The timing of cessation for each is determined by anticipated
bleeding risk of the surgery and the CrCl of the patient involved.
Re-introduction of the agents is usually based on haemostasis
post operatively. Except for dabigatran after a low or standard risk
procedure in which a lower dose can be taken the evening of, and
the full dose the day after, the surgery. More research is obviously
needed but this can be used until a gold standard is produced.
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