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Periprocedural Considerations for
Anticoagulated Atrial Fibrillation Patients

Angela Collins-Yoder, PbD, RN, CCNS, ACNS-BC, Rachel E. Collins, PharmD

Periprocedural patient instruction and coordination is an important
Diece in achieving safe outcomes for patients needing procedures and
receiving anticoagulants for atrial fibrillation. Balancing the needs for
anticoagulation versus bleeding during the procedure requires clinical
reasoning and preparation. In this article, the current guidelines for
use of anticoagulants with atrial fibrillation, the relevant pbharmacology,
and the use of standardized tools to quantify the risks of thrombus or
bleeding in the procedures will be discussed. In addition, resources for
examining the optimal practice for these case types will be provided. Peri-
anesthesia bealth care providers are pivotal to lead relevant stakebolders
in the perianesthesia setting work together to create protocols and indi-
vidual plans of care for this patient population.
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OBJECTIVES—1. DISCUSS current guidelines for
use of anticoagulants with atrial fibrillation. 2.
Discuss the relevant pharmacology, and the use
of standardized tools to quantify the risks of
thrombus or bleeding in the procedures. 3. Review
resources for examining the optimal practice for
these types of cases.

The constant churning of the blood in the patient
with atrial fibrillation (AF) activates platelets lead-
ing to thrombi formation within the surfaces of
the heart. These thrombi can dislodge from the
left atrium, leading to an embolic stroke. To pre-
vent this outcome clinical practice guidelines for
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AF recommend the use of direct acting oral antico-
agulants (DOACs), direct thrombin inhibitors, or
warfarin to reduce the risk of thrombotic stroke.'
In the periprocedural setting this gives rise to a
paradox. AF patients in need of a procedure, or
surgery, must be able to clot for a period of time
during the intervention, whereas at the same
time require suppression of thrombus formation.
Depending on the surgical or procedural case
type the anticoagulated patient may experience
significant bleeding. This presents a challenge in
determining whether anticoagulant medication
should be continued, tapered, discontinued, or
bridged for the procedure or surgery. Risk assess-
ment must include validated tools that help care
providers quantify the risks of the medication in
the periprocedural period. This allows the surgi-
cal, cardiology, and anesthesia teams to weigh
the risk of bleeding versus stroke for each patient.
The Centers for Disease Control estimates that
there are 2.7 to 6.1 million persons in the United
States” with AE making this problem impactful in
the perianesthesia area. A process or decision
tree in place to assist in evaluating the medication
and surgery interface for these patients is impor-
tant for patient care providers.”* The purpose of
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this article was to present factors that can be
evaluated when considering the risks, benefits,
and alternatives for AF patients when procedures
are indicated. This discussion is not applicable to
AF patients who also have a mechanical valve.

Categories of Anticoagulants

There has been a surge in available oral pharmaco-
logic options for anticoagulation. In addition to the
traditional vitamin K antagonist warfarin, direct
thrombin inhibitors and factor Xa antagonists are
now commonly prescribed for anticoagulation in
AF patients. Each of these categories of medica-
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tions uniquely impact the coagulation cascade at
different pointsS (Figure 1).

Warfarin (Coumadin, Bristol-Myers Squibb Com-
pany, Princeton, N)) is the oldest oral anticoagu-
lant and acts by inhibiting the synthesis of
vitamin K-derived clotting factors II, VII, IX, X,
protein C, and protein S. The inhibition of proteins
C and S, which are natural anticoagulants, makes
the patient more prone to clotting when first initi-
ated. Warfarin has been extensively studied and
possesses strong evidence regarding dosing,
reversal, and chronic management. Because of its
mechanism of preventing clotting factor synthesis,
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Figure 1. Coagulation cascade.® This figure summarizes and illustrates the site in the coagulation cascade that
different medications impact. Additionally, if reversal is possible then that is also noted. This figure is an original
rendering by Roger Yoder graphic artist. This figure is available in color online at www.jopan.org.
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warfarin requires a longer time to provide effective
anticoagulation than the DOACs. Warfarin is usu-
ally initiated with a parenteral agent to provide
the necessary interim anticoagulant effect. The
terms “bridging” or “bridge therapy” are used to
describe when warfarin is given concomitantly
with a parenteral anticoagulant, such as low mo-
lecular weight heparin, when warfarin is initiated
or warfarin therapy is interrupted. The efficacy
of warfarin therapy is determined by routine inter-
national normalized ratio (INR) monitoring, with
the goal INR for patients with AF or a mechanical
heart valve set at 2.0 to 3.0."°

Warfarin has an extensive list of food and drug in-
teractions, largely because of its mechanism and
metabolism. The anticoagulant effect of warfarin
is derived from the inhibition of vitamin
K-derived clotting factors. Vitamin K supple-
ments and foods high in vitamin K will interfere
with the effectiveness of warfarin. Warfarin is
metabolized in the liver by the CYP450 system,
primarily the CYP 2C9 enzyme.” Most drug inter-
actions with warfarin are because of the inhibi-
tion or induction of one of the metabolizing
enzymes by concomitant medications. Complex
drug interactions include amiodarone, trimetho-
prim and sulfamethoxazole, metronidazole, flu-
conazole, and antiretroviral agents.(’ Because of
the numerous interactions with warfarin, dosing
may need to be adjusted frequently to keep the
INR within the desired range. Frequent moni-
toring and dose adjustments are often a barrier
to medication adherence. The newer anticoagu-
lants are more appealing to many patients largely
because they do not require routine monitoring
and generally have fewer food and drug interac-
tions. The rationale for the continued use of
warfarin is that the medication is inexpensive.
Many patients would be unable to take the cur-
rent generation of medications because of cost.

The direct thrombin inhibitor dabigatran etexi-
late (Pradaxa, Boehringer Ingelheim Pharmaceu-
ticals, Inc, Ridgefield, CT), as its category
implies, directly inhibits thrombin, also called
clotting factor II. Dabigatran is approved for the
treatment and prevention of deep vein thrombus
and pulmonary embolus, and as an anticoagulant
in AE as well as postoperative prophylaxis of
deep vein thrombus.® Because of the direct ac-
tion of the agent, time to effective anticoagula-
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tion is relatively short. Unlike warfarin,
dabigatran does not require bridging with paren-
teral anticoagulants on initiation or during inter-
ruption. If emergent reversal is needed there is
a reversal agent that may be used, idarucizumab
(Praxbind, Boehringer Ingelheim Pharmaceuti-
cals, Inc, Ridgefield, CT). Another option for
effective reversal with Pradaxa is dialysis.’

The factor Xa inhibitors are the newest class of
DOAGCs. This class includes rivaroxaban (Xarelto,
Janssen Ortho, LLC, Gurabo, Puerto Rico), apixa-
ban (Eliquis, Bristol-Myers Squibb Company
Princeton, NJ), and edoxaban (Savaysa, Daiichi
Sankyo Co, LTD, Tokyo, Japan), all approved for
use as anticoagulants in AE' The newest member
of this class, betrixaban (Bevyxxa, Portola Pharma-
ceuticals, Inc, South San Francisco, CA), is only
approved for prophylaxis of venous thromboem-
bolism and should not be used for reduction of
stroke in AE® These agents act to directly inhibit
clotting factor Xa in the common pathway of coag-
ulation. Like dabigatran, they have a short time to
onset of effective anticoagulation and do not
require bridging.'” When emergency reversal is
needed, dialysis is not helpful with these medica-
tions because they are protein bound."'

An advantage of DOAGC: is that routine laboratory
work such as prothombin time/INR is not required
for dosing. DOACs have very few specific drug in-
teractions, but like all anticoagulants, caution is
warranted when DOACs are given concomitantly
with drugs that are known to increase bleeding.
There are many over the counter (OTC) and pre-
scription agents that can increase risk of bleeding
including selective serotonin reuptake inhibitors
(SSRIs), serotonin and norepinephrine reuptake
inhibitors (SNRIs), nonsteroidal anti-inflammatory
drugs (NSAIDs), high doses of vitamin E, and
many herbal supplements.'”

One of the biggest differences between the DOACs
and warfarin is the time to effective anticoagula-
tion. Warfarin can take up to 5 days to achieve ther-
apeutic anticoagulation and has a prolonged
anticoagulant effect when discontinued.® The
DOACs provide effective anticoagulation soon af-
ter the first dose. The anticoagulant effect wanes
within 24 hours.'’ Because of this pharmacoki-
netic difference, one of the main concerns that
has arisen with increasing use of the DOACs is



Table 1. Comparison of Oral Thrombin Inhibitors and Direct Acting AnticoagulantsG’7

FDA Labeling
Information

Dabigatran (Pradaxa)

Rivaroxaban (Xarelto)

Apixaban (Eliquis)

Edoxaban (Savaysa)

Important
Information

Mechanism of action

Reversal

Atrial fibrillation to
prevent embolic
stroke

Dabigatran is a
competitive, direct
thrombin inhibitor
Thrombin IT

Because thrombin
(serine protease)
enables the conversion
of fibrinogen into
fibrin during the
coagulation cascade,
its inhibition prevents
the development of a
thrombus

Praxbind (idarucizumab)
May also use dialysis for
acute toxicity

Rivaroxaban is a selective
inhibitor of FXa. It
does not require a
cofactor (such as
antithrombin III) for
activity. Rivaroxaban
inhibits free FXa and
prothrombinase
activity. Rivaroxaban
has no direct effect on
platelet aggregation,
but indirectly inhibits
platelet aggregation
induced by thrombin.
By inhibiting FXa,
rivaroxaban decreases
thrombin generation

None FDA approved at
this time

Apixaban is a selective
inhibitor of FXa. It
does not require
antithrombin IIT for
antithrombotic
activity. Apixaban
inhibits free and clot-
bound FXa, and
prothrombinase
activity. Apixaban has
no direct effect on
platelet aggregation,
but indirectly inhibits
platelet aggregation
induced by thrombin.
By inhibiting FXa,
apixaban decreases
thrombin generation
and thrombus
development

None FDA approved at
this time

Edoxaban inhibits free
factor Xa and
prothrombinase
activity and inhibits
thrombin-induced
platelet aggregation

None FDA approved at
this time

The pharmacokinetics
varies with each
medication

Discontinuing the
medication for the
duration of action is
first intervention

Toxicities can be treated
with fresh frozen
plasma and infusion of
clotting factors if there
is no reversal agent
available

Prothrombin complex
may also be prescribed
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Black box warnings

Contraindications

Not recommended for
patients with
mechanical heart
valves

Renal dose adjustment

Medication half life

Most common adverse
reactions (>15%) are

gastritis-like symptoms

and bleeding
Spinal hematomas

Active pathologic
bleeding

History of serious
hypersensitivity
reaction to Pradaxa

Patients with CrCl 30-
50 mL/min: reduce
dose or avoid

Inhibitors in patients
with CrCl <30 mL/
min: not
recommended

Creatinine clearance
>80 13 h
Creatinine clearance

<15 is 30 h off dialysis

Stroke risk increased
with discontinuation
of medication

Spinal hematomas

Increased risk of active
bleeding

Active pathologic
bleeding

History of serious
hypersensitivity

Compared with healthy
subjects with normal
creatinine clearance,

rivaroxaban exposure

increased in subjects

with renal impairment.

Increases in
pharmacodynamic
effects were also
observed
Creatinine clearance
>306-15h
Creatinine clearance

<15 if off dialysis 9 h

Stroke risk increased
with discontinuation
of medication

Spinal hematomas

Increased risk of active
bleeding

Active pathologic
bleeding

History of serious
hypersensitivity

No dose adjustment is
recommended for
patients with renal
impairment alone,
including those with
end-stage renal disease
maintained on
hemodialysis

Creatinine clearance
>306-15h
Creatinine clearance

<15 if off dialysis 17 h

Stroke risk increased
with discontinuation
of medication

Spinal hematomas

Increased risk of active
bleeding

Not recommended with

liver failure patients
May not be used with
Rifampin

Impaired renal function
(CrCl 15-50 mL/min):

reduce Savaysa dose to

30 mg once daily

Creatinine clearance
>306-15h

Creatinine clearance
< 15 if off dialysis
10-17 h

BBWs for these
medications

Risk of significant bleed

Avoid spinal anesthesia
and nerve blocks

Discontinuation
increases risk of
thrombus

Important to evaluate
bleeding thrombosis
risk and renal function

Measurement of
creatinine clearance
recommended for
diabetics

FDA, US Food and Drug Administration; BBW, black box warning, the highest level of provider information alert on a drug.
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how to manage the medications in the periproce-
dural period. The concern for patients with AF
on anticoagulants is that if the drug is discontin-
ued, the risk of stroke significantly increases.
Therein lies the clinical decision. Should the anti-
coagulant be continued to prevent additional
stroke risk or should the anticoagulant be discon-
tinued to reduce the risk of bleeding with the pro-
cedure? The current AF guidelines state only that
the decision to interrupt anticoagulation for a pro-
cedure should balance the risk of stroke with the
risk of bleeding in AF patients without a mechani-
cal heart valve." Although many studies exist to
determine appropriate management of warfarin
in the periprocedural period, there are a few data
currently available regarding the periprocedural
management of DOACs. Table 1 summarizes the
different medications used in AF for anticoagula-
tion with relevant pharmacokinetics.

Tools to Quantify Risk of Thrombosis and
Risk of Bleeding

The 2014 AHA/ACC/HRS guideline for the manage-
ment of patients with AF provides numerous rec-
ommendations and rationales for the use of
anticoagulants to reduce the risk of stroke and
thromboembolism. Two main tools are used to
determine if a patient with AF requires anticoagu-
lation. These are the congestive heart failure, hy-
pertension, age, diabetes, and prior stroke score
(CHADS,). A modification to this tool is a score
that includes the prior five elements with the
added assessment of history of vascular disease
and gender (CHA,DS,-VASc) score. Although
both scores boast supporting evidence, the
CHA,DS,-VASc has become the preferred score
in recent years.ﬁ‘ 4 The CHA,DS,-VASc score con-
siders several additional factors and increases the
point value for elderly patients adding accuracy
in predicting stroke risk. The higher the score,
for both the CHADS, and CHA,DS,-VASc, the
higher the risk of thromboembolism. For patients
with nonvalvular AF with a CHA,DS,-VASc score
of 0 or 1, anticoagulant therapy may not be neces-
sary' (Table 2). In a patient with a CHA,DS,-VASc
score of greater than 2, or a prior stroke or tran-
sient ischemic attack, or a patient with a mechan-
ical heart valve, initiation of an oral anticoagulant is
recommended. Appropriate options for anticoagu-
lation in patients with normal renal function

COLLINS-YODER AND COLLINS

Table 2. CHADS-VAS Scoring Tool"

Points

Abbreviation Risk Factor Allotted
CHADS,

C Congestive heart failure 1

H Hypertension 1

A Age =75y 1

D Diabetes mellitus 1

S Stroke, TIA, or TE 2
CHA,DS,-VASc

C Congestive heart failure 1

H Hypertension 1

A Age =75y 2

D Diabetes mellitus 1

S Stroke, TIA, or TE 2

\% Vascular disease 1

Prior MI, PAD, or aortic
plaque
A Age 65-74y 1
Sc Sex category female 1

TIA, transient ischemic attacks; TE, thromboembo-
lism; MI, myocardial infarction; PAD, peripheral artery
disease.

Reprinted from January et al." A Report of the Amer-
ican College of Cardiology/American Heart Association
Task Force on Practice Guidelines and the Heart Rhythm
Society with permission from Elsevier.

include dabigatran etexilate, rivaroxaban, and
. . PR} . 4
apixaban in addition to warfarin."”

Assessing Bleeding Risk

To best determine the appropriate management of
a patient with AF on an anticoagulant, the risk of
bleeding should be assessed. There are many pa-
tient and procedural factors that can affect
bleeding risk including invasiveness of the proced-
ure, history of hemorrhage, and concomitant dis-
eases.'” One of the most useful tools to assess
bleeding risk is known as the (HAS-BLED) hyper-
tension, abnormal renal or live function, prior
stroke, prior bleeding, labile partial thrombo-
plastin time, elderly, and medications predisposing
to bleeding score.'” Each category receives 1 point
with the higher score indicating a greater risk of
bleeding. A low bleeding risk is considered a score
of 0 to 1, a moderate bleed risk is 1 to 3, and a high
bleed risk is greater than 3. When evaluating a pa-
tient before a surgical procedure, it is vital to
obtain an accurate history and apply the HAS-
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Table 3. HAS BLED Risk Scoring Tool'’

Abbreviation Risk Factor Points Allotted
H Hypertension 1
A Abnormal renal or liver function 1 point each
S Prior stroke or TIA 1
B Active bleeding or history of a major bleed 1
L Labile international normalized ratio, time within 1
therapeutic range < 60%
Not applicable if the patient is not on warfarin
E Elderly (>65 y) 1
D Drug or excess alcohol use 1 point each, max of 2 points

Drugs considered are antiplatelet agents or NSAIDs

including aspirin

NSAID, nonsteroidal anti-inflammatory drug; TIA, transient ischemic attacks.
Reprinted from The American Journal of Cardiology. 2016; 118(5):697-699. Gene R, Quinn D, Singer Y, et al. How
well do stroke risk scores predict hemorrhage in patients with atrial fibrillation? with permission from Elsevier.

BLED score to quantify the risk of bleeding.'” In pa-
tients with AF on anticoagulants, the anticoagulant
increases the risk of bleeding independently of the
factors considered in the HAS-BLED'” (Table 3).

Many drugs in addition to those considered for the
HAS-BLED score can increase the risk of bleeding.
In addition to anticoagulants, prescription medica-
tions for depression can affect bleeding. SSRIs and
SNRIs treat depression by targeting the serotonin
receptors in the body. Serotonin in the body can
act as an antagonist for platelet activity and in-
crease the effects of other hormones that stimulate
platelet aggregation.l(’ This means that serotonin
can, in part, be responsible for helping blood
clot when necessary. With the use of SSRIs and
SNRIs, serotonin levels in the body will be disrup-
ted. This can cause a decrease in platelet aggrega-
tion and therefore an increase in bleeding.
Another class of prescription drugs affecting
platelet aggregation is the antiplatelet agents
including clopidogrel, prasugrel, ticlopidine, and
aspirin. These agents are often prescribed after a
myocardial infarction or stenting procedure and
can be given concomitantly with anticoagulants
if there are additional risk factors for thromobus."’
Antiplatelet agents act directly on platelets to pre-
vent aggregation, therefore preventing blood clots
from forming.

OTC medications and herbal supplements can also
increase the risk of bleeding, but may not be re-
ported by the patient. Use of NSAIDs, aspirin, herb-
al supplements, and vitamins should be identified

before a procedure to best assess the risk of
bleeding. NSAIDs carry a risk for gastrointestinal
bleeding because of ulceration. This bleeding can
sometimes be difficult for a patient to identify
and should be a topic of counseling for patients
on chronic NSAID therapy.'® NSAIDs reduce
inflammation and pain by inhibiting the cyclooxy-
genase 1 and 2 enzymes. "'’

Although the mechanism of increased bleeding
risk with herbal agents has not been well defined,
many herbal agents and some vitamins have been
linked to increased bleeding. Agents that should
be avoided in a patient on anticoagulants include
garlic, gingko biloba, chondroitin, high doses of
vitamin E, and high doses of fish oil. Any concom-
itant medications for patients on anticoagulants,
prescription, OTC, or supplements may affect
bleed, and potentially stroke risk. In addition to
the medications assessed in the HAS-BLED score,”’
all medications should be evaluated before a pro-
cedure.

Examining the Care Process for
Anticoagulated Procedural Patients

Ideally each periprocedural area should collabo-
rate with the relevant stakeholders to develop
the best clinical pathways and protocols to opti-
mize the safety of AF patients while on anticoagu-
lation. Stakeholders may vary by institution. An
example of those who may offer a contribution
and unique perspective is listed in Table 4. The
three areas that require examination by the
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Table 4. Potential Stakeholders for Process Development

Clinician Designee

Contribution

Perianesthesia nurse
Administrator of procedural area
Anesthesia provider

360 Views of patient experience and throughput in the procedural area
Resource analysis and cost analytics
Stability measures, optimization of anesthesia prescription, resource

management, pain control

Blood bank leader
Cardiologist
Clinical pharmacist

Impact on workflow and needed resources within the blood bank
Cardiac impact of atrial fibrillation on cardiac output, CHAD-VAS scoring
Current pharmacology cost and utilization

Renal impact and duration of last medication dose

Blood conservation specialist

Guidance on protocols for patients who have spiritual beliefs that conflict
with blood usage

Autotransfusion options

This table describes multiple stakeholders who need input into process development for these patients.

periprocedural team are timing of the procedure,
the type of intervention planned, and reversal pro-
tocols. The end goal is a process of care that mini-
mizes the risks of the procedure, creates support
for the benefits, and offers alternatives.

Timing of procedures may be elective, urgent, or
emergent. Elective surgeries may be delayed for a
period decided consensually by the health care
provider and the patient. Elective procedures pro-
vide time for risk assessment, consultation, and
laboratory evaluation. Urgent procedures may be
delayed for a range of 24 to 48 hours.”' This allows
to stabilize the patient’s physiological status.
Resource planning can occur and allow for labora-
tory evaluation. By definition, emergency proced-
ures necessitate immediate need for intervention.
Assessment is ongoing and data gathering is
more difficult. These procedures require emergent
reversal protocols and blood bank resources.

The type of surgical procedure also has impact on
the risk of bleeding. More invasive procedures
such as cardiothoracic intervention, joint replace-
ment, or any procedure lasting more than 45 mi-
nutes are associated with a relatively high risk for
operative and postoperative bleeding.'’ Low bleed
risk procedures include simple dental surgeries, bi-
opsies, angiography, endoscopy, and many other
common procedures.”” Hospitals and outpatient
surgical facilities may have independent classifica-
tions for high and low bleed risk procedures as
well. Clinical judgment and experience are invalu-
able when determining the risk associated with a
procedure, as there is scant evidence to be trans-
lated to practice.”’

Reversal policies and protocols are vital to the care
of anticoagulated patients. Resources that are clin-
ically useful to protocol development are listed in
Table 5. It is important that the involved stake-
holders and departments have an efficient commu-
nication loop so that essential resources are
available at the point of need.”” However, because
reversal requires the use of expensive pharmaco-
logic resources the institution must make tough
choices about the par level of the medications in
the pharmacy and blood bank.”* The Neurosur-
gery and American College of Cardiology
consensus guidelines speak about situations in
which blood products, clotting concentrates, and
pharmacologic reversal are optimally used” >
(Figure 2). New consensus guidelines have
recently been published and are summarized in
Table 6. Rapid activation reversal protocols should

Table 5. Helpful Resources for Reversal
Protocol Development

Web sites

International Society of Thrombosis and Hemostasis:
https://www.isth.org/members/group.aspx?
id=100387

Institute of Safe Medical Practices: http://www.ismp.
org/selfassessments/Antithrombotic/2017/
2017_ISMP_Antithrombotic_Self_Assessment.pdf

American College of Cardiology: http://www.acc.org/
latest-in-cardiology/articles/2017/03/03/07/42/
reversing-oral-anticoagulants-new-possibilities-
lingering-misconceptions

AABB (Transfusion Certification Professional Body):
http://www.aabb.org/programs/clinical/Pages/
default.aspx
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Obtain Consent of Patient:
Procedural / Anesthesia

How Quickly Must the Procedure
be performed?

EMERGENCY SURGERY

1. Assess medication history — last medication
dose

2. Rapid *ASA assessment and classification.
Brief physical examination

Brief medical examination

Rapid laboratory evaluation

Reversal agent (if FDA approved/available)
Blood products cross matched and available

SN

Ensure pharmacologic procoagulents
available if indicated

8. Blood conservation if indicated by patient

religious beliefs
G J

URGENT AND ELECTIVE SURGERY

(. Assess medication history — last medication \
dose

2. Design plan and timeframe for medication
bridging or discontinuation

3. Laboratory evaluation

4. Risk Score assessment of bleeding /
thrombosis

5. Cardiology evaluation
6. Blood products cross matched and on standby

7. Consider pharmacologic procoagulents
available if indicated

8. Consider dialysis for Dabigatran patients
9. *ASA assessment and classification
10. Blood conservation if indicated by patient

\ religious beliefs /

A
High Risk Procedure for Bleeding
due to operative time,
anatomical site, or case type?

NO

YES

|

Reversal protocol on standby for
deployment

* American Society of Anesthesiology

l

Rehearse rapid activation
reversal protocol especially with
cardiovascular neurosurgery
case types

Figure 2. Periprocedural process development for the anticoagulated atrial fibrillation patient.”>>® This is a
flowchart diagram that summarizes recommendations from multiple societies. This diagram can be used to
evaluate current policies for care of these patients. The art is original rendering by Roger Yoder graphic artist.

This figure is available in color online at www.jopan.org.

be developed for use in high-risk surgeries such as
cardiovascular or neurosurgery that are deemed to
be emergent®’ (Table 6).

An alternative and unique plan of care could be
created for an AF patient if a procedure is elective.
A deidentified example of this type of patient is
one who needed a vascular procedure with a
high bleeding risk but also had concurrent
high risk of thrombus.>**®  The cardiologist
recommended to the surgeon that an atrial
appendage closure device be inserted before the
vascular procedure. After the risks, benefits, and

alternatives were discussed with the patient this
became the plan of care. This device would
decrease the incidence of thrombus during the
vascular procedure and reduce the need for
intraprocedural anticoagulation. This required a
2-month delay in the vascular procedure but al-
lowed for an improved outcome. Another example
of a needed alternate plan for patient care would
be a person who for religious reasons declines
blood products. Religious beliefs that contraindi-
cate the use of blood products require consulta-
tion with a minimal blood loss and autodonation
preprocedural clinician (Figure 2).”"*%


http://www.jopan.org

Table 6. Summary of Society’s Recommendations for Periprocedural Anticoagulation®>>*
American Society of Regional European Heart Rhythm
American College of Cardiology*’ Anesthesia®® Association®’
Interruption of anticoagulant Warfarin: discontinue 5 days before the procedure and initiate a bridging agent Low bleeding risk procedures: DOACs
before elective procedures (heparin or LMWH) should be discontinued on the
Discontinue DOAC for approximately See spinal anesthesia morning of the procedure
3-5 half-life’s based on bleeding risk recommendation High bleeding risk procedures:
of procedure and estimated CrCl discontinue DOACs 2 d before the
procedure
Management during emergency See the European Heart Rhythm Spinal anesthesia is not recommended Discontinue DOAC immediately
procedures Association guidelines and use for patients on anticoagulant Obtain partial thromboplastin time,
clinical judgment for emergency therapy requiring emergency prothrombin time, and antifactor
procedures procedures Xa levels to assess bleeding risk and

Spinal anesthesia
recommendation

Restart of an anticoagulant after
interruption

determine if the procedure should
be delayed or if anticoagulant
reversal is needed
All existing guidelines concur that anticoagulant therapy should be discontinued before neuraxial anesthesia because of the risk
of spinal hematoma and additional complications
Discontinue DOAC at least 5 half-life’s before spinal anesthesia
Discontinue warfarin 5 days before the procedure, discontinue bridging agent (heparin or LMWH) 6 h before the procedure

Minor surgical procedure: resume warfarin 24 h after the procedure Low bleeding risk procedures: DOACs
Major surgical procedure: resume warfarin 48-72 h after the procedure can be restarted 6-8 h after the
Continue bridging agent along with warfarin until a therapeutic international procedure
normalized ratio is reached* High bleeding risk procedures: restart
High postprocedural bleeding risk: DOACs can be reinitiated 4-6 h after a DOAC =48 h after the procedure.
DOAC can be reinitiated 48-72 h spinal catheter has been removed Refer to institutional protocols for
after the procedure thromboprophylaxis
Low postprocedural bleeding risk: No recommendation listed for
DOAC can be reinitiated within warfarin

24 h after the procedure

DOAC, direct acting oral anticoagulant; LMWH, low molecular weight heparin.
*Refer to the recommendations listed in Douketis et al” regarding specific monitoring and management of warfarin during interruption and reinitiation.
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Summary

Each health care center that does invasive proced-
ures must triage the risks, benefits, and alternatives
for the anticoagulated patient with AE Two risk
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scoring systems that can be used to help quantify
the risk of thrombosis versus bleeding have been
presented. Perianesthesia nurses should be vigi-
lant and assist in developing a collaborative plan
of care for this vulnerable population.
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