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ABSTRACT

Objective: To assess evidence regarding periprocedural management of antithrombotic drugs in
patients with ischemic cerebrovascular disease.

Methods: A structured literature review identified relevant articles published through August
2011. Articles were classified according to a four-tiered evidence-rating scheme for prognostic
studies, and recommendations were derived on the basis of the evidence level.

Results and recommendations: It is axiomatic that clinicians managing antithrombotic
medications periprocedurally routinely weigh bleeding risks from drug continuation against
thromboembolic risks from discontinuation in each patient. Neurologists should counsel that
temporarily discontinuing aspirin is probably associated with increased stroke risk (Level B).
Neurologists should counsel that periprocedural thromboembolic risks associated with different
strategies for patients receiving chronic anticoagulation (AC) are unknown (Level U) but is
probably higher if AC is stopped for >7 days (Level B).

Given minimal clinically important bleeding risks, stroke patients undergoing dental procedures
should routinely continue aspirin (Level A). Stroke patients undergoing invasive ocular
anesthesia, cataract surgery, dermatologic procedures, transrectal ultrasound—guided prostate
biopsy, spinal/epidural procedures, and carpal tunnel surgery should probably continue aspirin
(Level B). Given weaker data supporting minimal clinically important bleeding risks with
vitreoretinal surgery, electromyography, transbronchial lung biopsy, colonoscopic polypectomy,
upper endoscopy and biopsy, sphincterotomy, and abdominal ultrasound—guided biopsies, some
stroke patients undergoing these procedures should possibly continue aspirin (Level C). Studies
of transurethral resection of the prostate lack the statistical precision to exclude clinically
important bleeding risks with aspirin continuation (Level U). Neurologists should counsel that
aspirin probably increases bleeding risks during orthopedic hip procedures (Level B).

Given minimal clinically important increased bleeding risks, stroke patients requiring warfarin
therapy should routinely continue warfarin when undergoing dental procedures (Level A) and
should probably continue warfarin for dermatologic procedures (Level B). Warfarin should
possibly be continued in patients undergoing electromyography, prostate procedures, inguinal
herniorrhaphy, and endothermal ablation of the great saphenous vein (Level C). Whereas
neurologists should counsel that warfarin probably does not increase clinically important
bleeding with ocular anesthesia (Level B), studies of other ophthalmologic procedures lack the
statistical precision to exclude clinically important bleeding risks of warfarin continuation (Level
U). Neurologists should counsel that AC might increase bleeding with colonoscopic
polypectomy (Level C).

There is insufficient evidence to support or refute periprocedural heparin bridging therapy to
reduce thromboembolic events in patients who are chronically anticoagulated (Level U).
Neurologists should counsel that bridging therapy is probably associated with increased bleeding
risks with procedures as compared with AC cessation (Level B), but the risk difference as
compared with continuing AC is unknown (Level U).



INTRODUCTION

Neurologists are frequently asked to recommend whether practitioners should temporarily stop
anticoagulation (AC) and antiplatelet (AP) agents in patients with prior strokes or transient
ischemic attacks (TI1As) undergoing invasive procedures. The balance of risks of recurrent
vascular events with discontinuation of these agents versus increased periprocedural bleeding
with continuation is often unclear, leading to variability in care and possibly adverse outcomes.

This guideline reviews evidence regarding periprocedural management of patients with a history
of ischemic cerebrovascular disease receiving AC or AP agents. Four questions are addressed:

1. What is the thromboembolic (TE) risk of temporarily discontinuing an antithrombotic
medication?

2. What are the perioperative bleeding risks of continuing antithrombotic agents?

3. If oral AC is stopped, should bridging therapy be used?

4. If an antithrombotic agent is stopped, what should be the timing of discontinuation?

DESCRIPTION OF THE ANALYTIC PROCESS

The American Academy of Neurology Guideline Development Subcommittee (see appendices e-
1 and e-2 on the Neurology® Web site at www.neurology.org) convened an expert panel to
develop the guideline. Literature searches of MEDLINE and EMBASE through August 2011
were performed in all languages using relevant MeSH terms, text word synonyms, and key
words (for search strategy, see appendices e-3 and e-4). The searches identified 5,904 citations
yielding 133 relevant articles which at least two authors rated by using American Academy of
Neurology (AAN) prognostic classification criteria (appendix e-5). Studies were downgraded
one level for indirectness of evidence (e.g., comparing patients continuing antithrombotic agents
with nonusers rather than with patients discontinuing medication). Bleeding and TE risks were
analyzed by intervention type. Recommendations were linked to evidence strength (appendix e-
6).

Articles were included if they studied patients taking oral antithrombotic agents for primary or
secondary cardiovascular disease or stroke prevention (including articles relating to atrial
fibrillation), studied at least 20 subjects, included a comparison group, assessed risks of
continuing or discontinuing an agent, and clearly described interventions and outcome measures.
Both cardiac and stroke patients were included because risks overlap and many studies do not
distinguish between the two groups. Case reports, review papers, and articles studying coronary
artery bypass grafting, percutaneous transluminal coronary angioplasty, pacemaker/defibrillator
placement, and cerebrovascular procedures such as carotid endarterectomy were excluded
because of confounding issues (e.g., procedure-related stroke) and because this guideline focuses

on antithrombotic questions posed to treating 3 ) .
neurologists. Non—English-language articles Figure e-1 GUSTO bieeding criteria

were included for which translations could be
obtained.

Severe or life-threatening bleeding:
Intracranial hemorrhage or bleeding that
causes hemodynamic compromise and

The panel considered clinically relevant oo e .
requires intervention.

outcomes (e.g., vascular events, reoperation,

transfusion) rather than surrogate markers (e.g., ) ) )
Moderate bleeding: Bleeding that requires

blood transfusion but does not result in
hemodynamic compromise.

Mild bleeding: Bleeding that does not meet
moderate or severe criteria.




hemoglobin level). Bleeding was classified according to GUSTO criteria (figure e-1).** Moderate
or severe bleeding was considered clinically important. Consideration was also given to
clinically important specialty-specific outcomes, such as vision loss due to hemorrhage with
ophthalmologic procedures or paralysis due to hemorrhage during spinal epidural procedures.
Where possible, the risk difference (RD) — the arithmetic difference between the proportion of
patients in one group experiencing the event relative to the proportion of patients in the other
group — was calculated. We used 95% confidence intervals (Cls) of the RDs (calculated using
Wilson’s method) as the measure of statistical precision.

Studies with the highest evidence levels for each intervention are discussed in the text. All
studies are presented in the evidence table (table e-1), including Class Il1 studies that did not
inform recommendations.

ANALYSIS OF EVIDENCE

What is the thromboembolic risk of temporarily discontinuing antiplatelet agents?

Three studies addressed TE risks of temporarily discontinuing AP agents. A Class | double-
blind, randomized, controlled trial (RCT) of subjects with cardiac risk factors (including history
of TIA or stroke) undergoing various noncardiac surgeries, 90% of whom were receiving chronic
aspirin therapy, randomized patients to receive aspirin 75 mg (n=109) or placebo (n=111) from 7
days preoperatively to 3 days postoperatively. Major adverse cardiac events (MACE, including
acute myocardial infarction [MI], severe arrhythmia, cardiac arrest, or cardiovascular death)
occurred in 1.8% (2/109) of aspirin users versus in 9.0% (10/111) of patients assigned to placebo
(p=0.02, RD 7.2%, 95% CI 1.0% to 14.1%). Aspirin therapy resulted in a -7.2% RD (95% ClI
1.3% to 13%) and an 80% relative risk (RR) reduction (95% CI1 9.2% to 95%) for cardiovascular
events within 30 days postsurgery. MACE and stroke/TIA occurred in 2.7% (3/109) of the
aspirin ggoup and in 9% (10/111) of the placebo group (p=0.049, RD 6.3%, 95% CI 0% to
13.3%).°

A case control study (Class Il) examined the odds of aspirin discontinuation in the prior 4 weeks
in 309 chronic aspirin users with recurrent acute ischemic stroke or TIA relative to 309 patients
taking aspirin for secondary stroke prevention without a recent acute event. Subjects were
matched for age, sex, and AP therapy. Aspirin discontinuation (preoperatively or for other
indications) was identified in 13 (4.2%) patients hospitalized for acute stroke and in 4 (1.3%)
controls. After multivariable adjustment, aspirin cessation was associated with a greater than
threefold increased risk (odds ratio [OR] 3.4, 95% CI 1.08 to 10.63) for ischemic stroke or TIA.
In patients with recurrent cerebral infarction, aspirin was stopped a mean of 9.5 (+ 7) days prior
to the recurrent event.®

A retrospective cohort study (Class 1) using a primary care database found that 39,512 patients
receiving aspirin (75-300 mg/day) for secondary cerebrovascular or cardiovascular prevention
had a 40% increased risk of stroke within 1-150 days of aspirin discontinuation (RR 1.40, 95%
CI11.03 to 1.92). Stroke risk was higher within 1-15 days after the last dose, with an RR of 1.97
(95% CI 1.24 to 3.12). Absolute risk was not reported.**

Conclusion. Aspirin discontinuation is probably associated with increased stroke or TIA risk
(one Class I study, two Class Il studies). Estimated stroke risk varies with the duration of aspirin



discontinuation: RR was 1.97 for 2 weeks, OR was 3.4 for 4 weeks, and RR was 1.40 for 5
months (one Class Il study each).

What is the thromboembolic risk of temporarily discontinuing anticoagulation?

Studies of AC discontinuation typically enroll subjects with various AC indications, each with
different TE risks. Atrial fibrillation (AF) is the most common indication for chronic AC, with an
annual absolute stroke risk that varies greatly depending on individual patient characteristics.
Proration of the annual risk for a shorter time period cannot be used to estimate the risk of
discontinuing AC periprocedurally, however, given the possible rebound effects and
perioperative TE risks that are not captured in natural history cohorts.

Four Class | studies examined TE risks with warfarin discontinuation in patients receiving AC
for various indications. A study of patients with chronic AC “for which oral anticoagulation
[was] usually interrupted” periprocedurally reported 15 nonvenous TE events associated with
603 interventions (2.5%). As compared with that of patients with an international normalized
ratio (INR) <2, the adjusted OR of nonvenous TE was 0.7 (95% CI 0.2 to 2.9) for patients with
INR 2-3 and 0.3 (95% C1 0.0 to 2.5) for patients with INR >3.> When subjects with an INR <2
were compared with those with an INR >2, the unadjusted OR was 0.65 (95% CI 0.21 to 1.97)
for those patients with an INR >2.%

A cohort study of patients with nonvalvular AF with periprocedural warfarin interruption
compared TE risk in patients with heparin bridging with risk in patients without heparin
bridging. When discontinued, warfarin was held 5.3£3.0 days preoperatively, and total therapy
interruption was 6.6+4.6 days. Three TE events occurred in both the bridged (n=204) and
nonbridged (n=182) groups (RD with heparin bridging -2.0% [95% CI -3.4% to 2.8%]).** In
another cohort study, 492 subjects receiving AC for a variety of indications either stopped the
AC preoperatively, received prophylactic heparin bridging, or received full-dose heparin
bridging. Types of surgery were varied but mostly minor. Four TE events occurred in the group
combining patients managed without bridging or with prophylactic bridging doses; this was
nonsignificant (TE RD for heparin bridging -1.3%, 95% CI -3.4% to 0.8%).5” A cohort study of
1024 individuals undergoing 1293 episodes of periprocedural warfarin interruption—8.3% of
whom received low-molecular-weight heparin (LMWH) bridging—reported 7 patients (0.7%)
with TE during 30-day follow-up, none of whom received LMWH (RD for TE in patients who
were nonbridged vs. patients who were bridged 0.7%, 95% CI -3.5% to 1.5%). Patients were
prescribed warfarin for numerous indications, including AF, venous TE, prosthetic valves,
stroke, and left-ventricular dysfunction. Withholding warfarin for >7 days resulted in 5.5 times
higher risk of TE events (95% CI 1.2 to 24.2) as compared with interruption for <5 days
(absolute TE risk 2.2% vs. 0.4%).%

A Class Il study of 47 patients receiving warfarin (median treatment duration 4 months, with or
without concomitant dipyridamole) as secondary prophylaxis after Ml reported nine (19%) TE
complications within 4 weeks of warfarin discontinuation. Four (8.5%) complications were
unstable angina or claudication. The other five (10.6%) complications were reinfarctions in three
patients, one stroke, and one peripheral arterial thromboembolism. The RR for TE in abrupt vs.
gradual discontinuation was 3.08 (95% C1 0.71 to 13.31). Laboratory assays performed in a
subset of participants suggested a transient hypercoagulable state.”



Conclusion. No studies meeting inclusion criteria compared TE risks in subjects continuing
warfarin with those discontinuing warfarin (with or without periprocedural heparin bridging).
Studies lacked the statistical precision needed for conclusions to be drawn (one Class | study,
three Class Il studies with various methodologies). The TE event risk of warfarin discontinuation
is probably higher if AC is stopped for >7 days (one Class I study).

What are the perioperative bleeding risks of continuing antiplatelet agents?

Dental procedures: Four studies (Class I or I1) evaluated AP use during dental procedures. In a
nonrandomized Class I study, local hemostasis was obtained in all 32 aspirin users (75-150 mg
daily) and in 25 subjects who stopped their aspirin (timing unspecified) before dental extraction
(RD 0, 95% CI -13.3% to 10.7%).%*° A 39-subject RCT (Class I) comparing continuation of
aspirin 100 mg daily with discontinuation one week pre-dental extraction found no clinically
important bleeding with continued aspirin use (RD 0, 95% CI -16.1% to 16.8%).%**"

A prospective cohort study (Class 11) comparing 27 AP users (13 on aspirin, 2 on clopidogrel,
and 12 on nonsteroidal anti-inflammatory drugs [NSAIDs]) to 23 nonusers undergoing minor
oral surgery found no difference in clinically important bleeding between AP users and nonusers
(RD 0, 95% CI -14.3% to 12.5%) or aspirin users and nonusers (RD 0, -14.3% to 22.8%).*** The
pooled RD for aspirin in the two Class | studies and one Class Il study was 0 (95% CI -8.3% to
8.3%).

A retrospective cohort study (Class I1) compared 43 patients receiving clopidogrel or dual AP
therapy (usually clopidogrel and aspirin) who were undergoing invasive dental procedures
(extractions, periodontal surgery, subgingival scaling, and root planing) and found no bleeding
complications (RD for dual- vs. single-agent therapy 0, 95% CI -21.5% to 11.7%).%3

Conclusion. It is highly probable that aspirin does not increase minor bleeding in patients
undergoing dental surgery (two Class I studies, one Class Il study). However, the studies’ degree
of statistical precision fails to exclude an increased bleeding risk of up to 8.3%. It is possible that
dual AP therapy has no increased bleeding risk over clopidogrel therapy alone (one Class 11
study); no bleeding events occurred in either group, but a bleeding risk of up to 11.7% cannot be
excluded.

Ophthalmologic procedures: Three studies evaluated aspirin use in cataract surgeries. A cataract
surgery RCT (Class I) randomized 61 patients to continue aspirin (100-500 mg daily) or
discontinue it for either 2-5 days or 7-10 days. Only minor bleeding events occurred, and there
were no clinically important differences in bleeding outcomes between those who continued
aspirin and those who stopped aspirin (RD 0, 95% CI -8.8% to 15.5%).*'* A cataract cohort
study (Class 1) compared 24 AP users (aspirin in 88%) with 36 nonusers. Whereas
subconjunctival hemorrhage was more common in the AP group (46% vs. 8.3%, p=0.001), only
one potentially serious bleeding complication occurred in each group (RD 1.3%, 95% CI -10.3%
to 17%), and both events resolved spontaneously without sequelae.®*> The combined RD for the
Class I and Class 1l studies was 0.47% (95% CI -6.5% to 7.5%).



In a Class I11 audit of AP use during cataract procedures, there was no difference in minor (RD
0%, 95% CI -0.1% to 0.1%) or sight-threatening (RD 0%, 95% CI 0% to 0%) bleeding
complications between 13110 aspirin users and 31901 nonuser controls.***'® No adjustments
were made for baseline differences, and the database did not capture whether AP therapy was
continued or stopped. Whereas the risk of any complication was increased in clopidogrel users,
there was no increased risk of bleeding complications in 13095 clopidogrel users versus the same
nonuser controls (minor bleeding RD 0.3%, 95% CI1 0% to 1.1%, sight-threatening bleeding RD
0%, 0% to 0.5%).%'°

Four studies included data on subjects undergoing different types of ocular anesthesia prior to
other eye procedures. A cohort study of subjects undergoing retrobulbar/peribulbar block (Class
I1) compared 482 patients who stopped aspirin for 0-2 days or 3-14 days. The risk of any
bleeding was not significantly increased in patients stopping aspirin for 0-2 days preprocedure
(RD 1.7%, 95% CI -1.7% to 6.6%), and no clinically important bleeding occurred (RD 0, 95%
Cl -1.1% to 2.7%).*"” When 42 patients undergoing sub-Tenon’s anesthesia or peribulbar block
while continuing aspirin were compared with a historical cohort of patients stopping aspirin prior
to sub-Tenon’s anesthesia (Class I1), the patients who continued aspirin had fewer
subconjunctival hemorrhages (RD -15.9%, 95% CI -29.8% to -0.8%). Neither group
experienced clinically important bleeding (RD 0%, 95% CI -6.9% to 8.4%).%*® In a Class Il
cohort study of subjects undergoing sub-Tenon’s anesthesia, subconjunctival hemorrhage was
not more common in 75 patients taking aspirin 75 mg daily relative to 75 nonusers (RD 2.7%,
95% CI -10.2% to 15.4%). No sight-threatening bleeding occurred in either group (RD 0%, 95%
C1-4.9% to 4.9%). When the same nonuser controls were compared with 56 clopidogrel users,
subjects receiving clopidogrel had more subconjunctival hemorrhages (RD 9.9%, 95% CI -4.5%
to 24.7%), but no sight-threatening bleeding occurred (RD 0%, 95% CI -4.9% to 8.8%).2*° In the
Class 11 cataract audit described previously,*® data were also presented for subjects undergoing
sharp-needle and sub-Tenon’s cannula local anesthetic techniques. Minor bleeding was increased
in clopidogrel users (RD 2.7%, 95% CI 1.2% to 4.8%) but not in aspirin users (RD 0.4%, 95%
C10.1% to 0.8%). No clinically important bleeding occurred with either clopidogrel (RD 0%,
0% to 0.5%) or aspirin (RD 0%, 95% CI 0% to 0%).2°

Three additional studies examined other ophthalmologic procedures. In a Class Il study of
patients undergoing glaucoma surgery (trabeculectomy with or without cataract extraction and
tube shunt procedures) 247 subjects who continued various AP agents, including NSAIDs, were
compared with 52 patients who discontinued these therapies (timing unspecified). There was no
difference in bleeding complications between the two groups (RD -6.6%, 95% CI -18.7% to
1.2%).%% In a Class |11 trabeculectomy study, 55 aspirin users had more hyphemas than nonuser
controls (RD 22.9%, 95% CI 9% to 36.5%), but no clinically important bleeding occurred in
either group (RD 0%, 95% CI -1.2% to 6.5%).%**In a comparison of 69 patients who continued
aspirin or clopidogrel for vitreoretinal surgery with 145 patients who discontinued these agents
(one Class |1 study), patients continuing AP agents had more minor bleeding (RD7.7%, 95% CI -
1.5% to 19%) but not more clinically important bleeding (RD 0%, -2.6% to 5.3%).%%

Conclusion. In three cataract studies (one Class I, one Class Il, and one Class Il1), aspirin did not
increase clinically important bleeding. However, the degree of statistical precision in the less-
biased Class | and Class Il cataract studies failed to exclude an increased bleeding risk of up to



7.5%. One Class Il cataract study found no increase in clinically important bleeding with
clopidogrel use. In two Class 11 and two Class 111 studies of ocular anesthesia, aspirin did not
increase clinically important bleeding. In two studies (one Class 11, one Class 111) of procedures
for glaucoma, aspirin use did not increase clinically important bleeding. A single Class Il study
of vitreoretinal surgery found no increase in clinically important bleeding in patients continuing
aspirin or clopidogrel.

Dermatologic procedures: Six Class Il cohort studies evaluated perioperative aspirin use during
dermatologic procedures. A single study compared aspirin/NSAID continuation with
discontinuation in 526 subjects and found no significant differences in study-defined severe
dermatologic complications (potential significant threats to the wound or patient included severe
hemorrhage, large wound bleeding lasting longer than 1 hour not stopped with pressure, acute
hematoma, necrosis of skin flap, or >2-mm dehiscence) (RD -3.6% [95% CI -9.3% to 2.6%] for
Mohs surgery and 2.5% [-2.8% to 6.3%] for excisional procedures).®® Five studies compared
outcomes for aspirin users with those for nonusers. Aspirin use was not significantly associated
with increased clinically important bleeding complications in any study,®***® with varying
degrees of RD precision: -0.4% (95% CI -6.6% to 9.4%),** 0.8% (-1.6% to 6.2%),%**2> 0 (-8.0%
t0 9.4%),%%° and 6.1% (-1.9% to 19.6%).%*’ One 253-subject study found increased suture ligature
use for hemostasis in aspirin users, without differences in patient outcomes.®*’ Another study
showed a small but significant increase in any bleeding in 334 aspirin users versus 1982
nonusers (RD 1.5%, 95% CI 0.1% to 3.9%) but did not make distinctions among degrees of
event severity.®®® Pooling the results of studies that separated mild from clinically important
bleeding showed no significant increase in bleeding risk with aspirin continuation (pooled RD
0.68%, 95% CI -1.15% to 2.51%).

Conclusion. Aspirin probably does not increase clinically important bleeding with dermatologic
procedures (six Class Il studies).

Electromyography: One Class Il cohort study examined subjects undergoing routine lower-
extremity electromyography (EMG) including needle examination of the tibialis anterior
muscle.®”® In a comparison of 57 subjects receiving AP therapy with aspirin (81 to 975 mg daily)
or clopidogrel (or a combination of the two) with 51 controls, one subject in the AP group had an
asymptomatic hematoma detected by ultrasonography (RD 1.8%, 95% CI -5.4% to 9.3%). No
subject experienced clinically important bleeding (RD 0, 95% CI -7.0% to 6.3%).%%°

Conclusion. AP therapy (aspirin or clopidogrel, or both) might not increase clinically important
bleeding with EMG (one Class Il study).

Endoscopic procedures: Two Class 11 cohort studies examined AP use prior to transbronchial
lung biopsy. One study found no bleeding differences between 285 aspirin users and 932
nonusers for GUSTO moderate to severe bleeding (RD 0.95% CI -0.4% to 1.3%) or study-
defined serious bleeding (use of a temporary bronchus-blocker or fibrin sealant, RD 0.95% CI -
1.0% to 1.8%).*® When 18 clopidogrel users were compared with 574 nonusers, no moderate to
severe GUSTO bleeding events were identified (RD 0, 95% CI -0.7% to 17.6%), but clopidogrel
users had a higher risk of severe bleeding (as defined above) relative to nonusers (RD 27.4%,



95% CI 12.1% to 50.5%). All 12 patients receiving combination clopidogrel and aspirin also had
study-defined moderate (6/12) or severe (6/12) bleeding.®**

Conclusion: Continued aspirin use might not increase clinically important bleeding during
transbronchial lung biopsy (one Class Il study). Although clopidogrel might increase use of
procedural strategies to control bleeding during transbronchial lung biopsy, one study (Class 1)
lacked the statistical precision to support or exclude increased clinically important bleeding with
clopidogrel continuation.

Six studies examined aspirin use prior to gastrointestinal endoscopic procedures. In a cohort
study (Class I11) of colonoscopic polypectomy in 1657 patients, aspirin use was associated with a
nonsignificant increased risk of any bleeding (severity not specified) (RD 2.0%, 95% CI -0.4%
to 7.0%).%*? A Class 11, 694-subject cohort study showed no study-defined major bleeding in
aspirin or NSAID users undergoing upper endoscopy and biopsy (RD 0, 95% CI -2.7% to 4%)
and no increase in study-defined major bleeding in aspirin or NSAID users undergoing
colonoscopic polypectomy (RD 0, 95% CI -2.3% to 2.4%).%*® Pooling the results of the two
polypectomy cohort studies demonstrates no significantly increased bleeding in groups taking
aspirin or NSAIDs (pooled RD 0.96%, 95% CI -0.7% to 2.6%). Aspirin was not a significant risk
factor for bleeding in a case control study (Class Il1) of 81 patients with postpolypectomy
bleeding relative to 81 patients who underwent colonoscopy and polypectomy without
complications (OR 1.41, 95% CI 0.68 to 3.04).** Aspirin also was not a risk factor for delayed
postpolypectomy bleeding in a case control study (Class I11) where 41 patients with delayed
postpolypectomy bleeding were compared with 132 controls (OR 1.1, 95% C1 0.5 to 2.2).%%°

A sphincterotomy study (Class 1) showed no increase in clinically important bleeding risk in
124 patients who continued aspirin as compared with 116 patients who stopped aspirin one week
before the procedure (RD -1.0%, 95% CI -6.4% to 3.9%).%* In a Class |11 case control study
comparing 40 patients with bleeding following endoscopic sphincterotomy with 86 controls
matched for age, gender, and procedure date, exposure to AP agents (primarily aspirin) was not
associated with bleeding (OR 0.41, 95% CI 0.13 to 1.31).%*’

Conclusion. Continued aspirin use might not increase clinically important bleeding with
colonoscopic polypectomy (one Class 11 study, three Class Il studies), upper endoscopy and
polypectomy (one Class |1 study), or sphincterotomy (one Class Il study, one Class Il study).

Urologic procedures: Two Class Il studies examined aspirin use in patients undergoing
transrectal ultrasound (TRUS)—-guided prostate biopsy. In a study comparing 387 aspirin users to
731 nonusers, aspirin users self-reported more hematuria and rectal bleeding and longer bleeding
duration on a questionnaire, but no clinically important bleeding occurred in either group (RD
0%, 95% CI -0.5% to 1.3%).%*® Likewise, a questionnaire study comparing 152 aspirin users to
282 nonusers undergoing TRUS-guided extended prostate biopsy found that aspirin users self-
reported longer duration of hematuria and rectal bleeding than nonusers but no differences in
bleeding rates. Clinically important bleeding did not occur in either group (RD 0%, 95% CI -
1.3% to 2.5%).°*°
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Two studies examined aspirin use with transurethral resection of the prostate (TURP). An RCT
(Class 1) randomizing aspirin users to continued aspirin 150 mg daily (n=26) or placebo (aspirin
cessation, n=27) for 10 days preprocedure found no statistical difference in transfusion
requirements (p=0.280, data insufficient to calculate 95% CI). The RD of readmission due to
secondary hemorrhage was not significantly different between aspirin and placebo groups (6.8%,
95% CI -27.5% to 14.7%).%*° A cohort study (Class I11) comparing 40 aspirin users with 42
nonusers found no difference in average units of transfused red blood cells (mean units 1.4 in
aspirin users and 1.7 units in controls). Two aspirin users had postoperative hemorrhage
requiring reoperation (RD 5.0%, 95% CI -4.1% to 16.5%).°*

Conclusion. Aspirin probably does not increase clinically important bleeding with TRUS-guided
prostate biopsy (two Class |1 studies, pooled RD 0, 95% CI -0.47% to 0.47%). In one Class |
study and one Class 111 study, aspirin did not increase transfusion, readmission, or reoperation
requirements peri-TURP. However, the studies lacked the statistical precision to exclude
clinically important increased bleeding risks with aspirin continuation.

Spinal or epidural anesthesia/pain procedures: Two Class Il anesthesia studies examined
periprocedural aspirin and NSAID use. A cohort study found no clinically important bleeding
complications (including spinal hematomas) in 193 aspirin users (median dose 350 mg daily) or
nonusers (538 patients, 614 procedures) undergoing spinal or epidural anesthesia (RD 0, 95% CI
-0.6% to 2%).%** A study of epidural steroid injections found no clinically important bleeding
complications (including spinal hematomas) in 134 aspirin users or 831 nonusers (RD 0, 95% CI
-0.5% to 2.8%).%** No studies examining AP use prior to lumbar punctures were identified.

Conclusions. Aspirin probably does not increase clinically important bleeding with
spinal/epidural anesthesia/pain procedures (two Class Il studies).

Orthopedic procedures: Four Class 11 studies and one Class I11 study evaluated aspirin use in
peri-hemiarthroplasty or screw fixation (or both) for acute femoral fractures. One (Class Il)
found that 32 aspirin users had an increased risk of postoperative transfusion relative to 57
nonusers (RD 20.0%, 95% CI 1.2% to 38.9%).%** A Class Il study including 41 revision hip
arthroplasties also showed that aspirin/NSAID users required more units of transfused blood
(1790 + 1344 mL) than did nonusers (954 + 605 mL) (p<0.05). Other bleeding complications
were not reported.®**? Another Class 11 cohort study found that aspirin was associated with
increased mean blood loss in 546 patients undergoing surgeries for hip fracture in both univariate
(p=0.02) and multivariate (p=0.02) analyses, but clinically relevant details (e.g., transfusion
rates) were not reported, and data were insufficient for RD calculations.®*® In contrast, a Class I
study comparing 32 aspirin users to 115 nonusers with hip fracture undergoing
hemiarthroplasty®*® found that aspirin was not associated with clinically important bleeding (RD
-2.1%, 95% CI -8.3% to 10.8%) or death (RD -1.1%, 95% CI -7.2% to 12.1%). A Class Il
cohort study found no difference in the proportion of patients requiring a transfusion (RD 4.1%,
95% CI -13.1% to 22.3%) in a comparison of 40 aspirin users and 58 nonusers with hip fracture
undergoing operative fixation with either dynamic hip screw or hemiarthroplasty.®’

Two studies examined surgery in patients with hip fracture using clopidogrel. In a Class Il study
previously mentioned®®**® no clinically important bleeding (RD -5.5%, 95% CI -11.5% to
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17.5%) or death (RD -4.5%, 95% CI -10.2% to 18.4%) occurred in subjects taking clopidogrel
relative to nonusers, but the small number of clopidogrel users limited statistical precision.
Surgery was typically performed in clopidogrel users 3 days after presentation and cessation of
the clopidogrel.®*® A Class 111 matched cohort study compared 29 clopidogrel users and 32
nonusers undergoing nonelective orthopedic (mostly hip) surgeries.®*® Clopidogrel users stopped
the medication on admission, but surgery was performed on average 1.88 days after presentation,
and 28 of the patients had surgery within 5 days. In patients undergoing surgery within 5 days,
the number of patients transfused was not different between clopidogrel users and nonusers for
all nonelective orthopedic surgeries (RD19.5%, 95% CI -6.1% to 41.7%) and when only hip
fracture surgeries were considered (RD 25.1%, -2.3% to 47.6%). Thirty-day mortality was also
no different between clopidogrel users and nonusers when all nonelective orthopedic surgeries
(RD -3.4%, -17.2% to 8.9%) or just those procedures related to hip fractures (RD -3.7%, 95% CI
-18.3% to 10.9%) were considered.®*® Again, however, small sample sizes limit statistical
precision.

Two Class Il studies examined AP use during carpal tunnel syndrome (CTS) surgery. In a
retrospective cohort study in which 31 patients received AP therapy prior to surgery (30 aspirin
users, 1 clopidogrel user), 6 patients continued AP therapy and 25 stopped it. There was no
postoperative hemorrhage in either group (RD 0%, 95% CI -13.3% to 39.0%).%*° In a prospective
cohort study comparing 45 aspirin users undergoing CTS surgery with 312 nonusers, one aspirin
user had a minor postoperative subcutaneous hematoma (RD 2.2%, 95% CI 0% to 11.6%), but
no clinically important bleeding occurred in either group (RD 0%, 95% CI -1.2% to 7.9%).%*°
The combined RD for these two studies is 0% (95% CI -3.0% to 3.0%).

Conclusions. Whereas the results of four Class Il studies and one Class 11 study of aspirin use
and hip surgeries vary, the direction of the 95% Cls suggests that aspirin probably increases
blood loss or transfusion, or both. Statistical precision was insufficient to draw conclusions
regarding clopidogrel use in patients undergoing hip fracture surgery (one Class Il study, one
Class 111 study) and other nonelective orthopedic procedures (one Class 111 study). Aspirin
probably does not result in clinically important bleeding with CTS surgery (two Class Il studies).

Other procedures: Two studies evaluated patients receiving aspirin undergoing various (mostly
invasive) noncardiac surgical procedures. A Class | RCT of subjects with cardiac risk factors
randomized patients to receive aspirin 75 mg (n=109) or placebo (n=111) from 7 days
preoperatively to 3 days postoperatively while undergoing various noncardiac surgeries. The
groups did not differ as regards bleeding-related adverse events in general (RD 1%, 95% CI -
1.8% to 6.4%) or when bleeding that required reoperation was considered (RD 1.8%, 95% CI -
1.8% to 6.4%).%> A Class 11 prospective cohort study found no increase in transfusion
requirements in aspirin users versus nonusers (RD 9.3%, 95% CI -24.6% to 9.6%) in 52 patients
undergoing emergency surgeries.®*

Three studies were identified examining ultrasound-guided biopsies. In a Class 11 cohort study
comparing bleeding complications with elective native renal biopsy at one center that continued
AP agents (primarily aspirin) with another center in which AP agents were stopped for 5 days
preprocedure,®? aspirin users had more minor bleeding (defined as a fall in hemoglobin >1.0
g/dL that did not necessitate transfusion, RD 19%, 95% CI 5% to 31.6%) but not more clinically
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important bleeding (RD 1.3%, 95% CI -4.8% to 7.2%).%% In a Class |11 study of 232 percutaneous
ultrasound—guided biopsies of pancreas transplants in 88 patients, 166 biopsies were performed
while patients were taking aspirin. Clinically important bleeding complications were not more
common in procedures performed during aspirin use (RD -1.9%, 95% CI -9.5% to 1.9%).%® In
comparisons of 3195 percutaneous liver, kidney, lung, pancreas, and other biopsies performed
within 10 days of aspirin administration with 11986 biopsies in patients not receiving aspirin,
rates of clinically important bleeding were not found to be increased in aspirin users (RD 0.1%,
95% CI -0.1% to 0.5%) in another Class I11 study.®"*>*

Four additional Class Il studies examining clopidogrel use during noncardiac surgeries were
identified. In a retrospective cohort study, patients receiving clopidogrel or ticlopidine and
undergoing surgery within 3 weeks post-stent had no increase in hemorrhages requiring
transfusion, regardless of whether the medication was stopped (n=10) or continued (n=25) (RD
for continuation -17.9%, 95% CI -52.8% to 16.9%).%>> When 20 patients who took their last
clopidogrel <7 days prior to inguinal herniorrhaphy were compared with 26 patients who stopped
clopidogrel for >7 days, more patients taking clopidogrel within 7 days required admission (RD
49.6%, 95% CI 21.3% to 68.9%), but their mean length of stay was 1.0 day. No patient had an
intraoperative transfusion or other intraoperative complications or readmission or reoperation at
30 days, and none died (RD for each 0%, 95% CI -12.9% to 16.1%).%*® In a study of subjects
undergoing various major abdominal procedures, 43 patients who took their last clopidogrel <7
days prior to surgery either had more postoperative bleeding (RD 17.1%, 95% CI 1.3% to
33.3%) or died (all-cause death) (RD 11.5%, 95% CI -1.2% to 25.7%) relative to 61 patients who
stopped clopidogrel for >7 days but had no more reoperations at 30 days (RD 1.4%, 95% CI -
7.2% to 12.4%).%" In a retrospective cohort study of patients undergoing general surgery, 28 of
whom took clopidogrel within 6 days and 22 of whom stopped their clopidogrel for >7 days,
patients who took their last dose of clopidogrel within a week preoperatively had more
significant bleeding after surgery requiring blood transfusion (RD 12.3%, 95% CI -9.5% to
31.6%) but no increase in operative or postoperative blood transfusion (RD 6%, 95% CI -15.3%
to 26.4%) or reoperation (RD 0%, 95% CI -14.9% to 12.1%), and there was no increase in
numbers of deaths (RD 0%, 95% CI -14.9% to 12.1%).°®® In a study of patients undergoing
general thoracic surgery, 33 patients taking clopidogrel at the time of surgery (14 of whom were
also taking aspirin) were compared with 132 controls.®® Clopidogrel was not associated with a
risk of reoperation for bleeding (RD 5.3%, 95% CI -0.2% to 18.9%) or operative mortality (RD -
0.8%, 95% CI -6.1% to 11.7%). There was the suggestion that subjects undergoing a redo
thoracotsgmy were at higher bleeding risk, but the sample size was too small for conclusions to be
drawn.®

Conclusions: When studies lumping various procedures are considered, aspirin users probably
have no increased risk of clinically important bleeding (one Class I study, one Class Il study).
How this should guide clinical practice for specific procedures is unclear. When abdominal
ultrasound—guided biopsies are considered as a group, aspirin might not increase the risk of
clinically important bleeding (one Class Il study, two Class Il studies). Variations in surgeries
and methodologic approach and limited statistical precision prevent conclusions from being
made regarding clopidogrel use in various invasive surgeries (four Class Il studies with limited
statistical precision).
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What are the perioperative bleeding risks of continuing anticoagulation?

Except where noted, these studies investigated patients taking AC for a variety of indications,
including valvular heart disease, mechanical heart valves, atrial fibrillation (primary and
secondary prevention), secondary stroke prevention, and other prior TE disease. Known
coagulopathies and thrombocytopenia were generally exclusionary criteria.

Dental procedures: Four Class | studies investigated warfarin use during oral surgeries, most
commonly dental extractions. An RCT compared patients continuing warfarin (n=57, mean INR
2.5) with those stopping it 2 days prior to extraction (n=52, mean INR 1.6). No patient receiving
warfarin experienced clinically important bleeding (RD 0, 95% CI -6.9% to 6.3%). Two patients
in the warfarin group (3.5%, 95% CI 0.9% to 11.5%) required suturing and pressure for
postoperative bleeding.®® Another RCT found no clinically important bleeding in patients who
continued warfarin (n=33, mean INR 2.7) or those who stopped it 2-3 days preoperatively
(n=32, mean INR 1.6) (RD 0, 95% CI -10.7% to 10.4%). All bleeding was controlled with local
measures.®®® A third RCT randomized subjects to one of four groups: warfarin continuation with
suturing (n=52, mean INR 2.7) or without suturing (n=48, mean INR 2.4) and warfarin
discontinuation with suturing (n=56, mean INR 1.9) or without suturing (n=48, mean INR 1.8).
Whereas bleeding at postoperative day 1 was slightly higher in the groups that continued
warfarin, this was nonsignificant, and there was no clinically important bleeding in either group
(RD 0%, -3.6% to 3.4%).%% The final study was an open-label study which randomized patients
to either continue their AC (warfarin or acenocoumarol) with a target INR of 2.5 (n=65, mean
INR 2.89) or reduce it with a target INR of 1.8 (n=55, mean INR 1.77). There was no significant
difference between groups in either the need for supplementary local hemostasis (RD 6.3%, -
5.3% to 18%) or clinically important bleeding (RD 0%, -5.5% t0 5.6%).%®> When the three
studies comparing warfarin continuation and discontinuation were considered, the pooled RD
was 0 (95% CI -3.1% to 3.1%).

Conclusion. It is highly probable that warfarin does not increase clinically important bleeding
risks with dental extractions (four Class I studies).

Ophthalmologic procedures: Nine studies examined AC continuation during ophthalmologic
procedures. Two of the studies primarily included cataract surgeries. In a Class Il ocular surgery
cohort study (involving mostly cataract surgeries), no clinically important bleeding occurred in
those who continued warfarin (n=9) or stopped it (n=41, stopped on average 5.5 days
preoperatively and restarted on average 1.8 days postoperatively). Small sample size limited
precision (RD 0, 95% CI -8.6% to 29.9%).°** In a Class 11 audit of AC use during cataract
procedures, there was no difference in minor (RD 0%, 95% CI -0.1% to 0.3%) or sight-
threatening (RD 0%, 95% CI1 0% to 0.2%) bleeding complications between 2372 AC users and
31901 nonuser controls.®*® No adjustments were made for baseline differences, and the database
did not capture INR or whether the AC therapy was continued or stopped.®°

Four studies examined AC use with ocular anesthesia. In a Class Il cohort study, no clinically
important bleeding (including sight-threatening bleeding) was reported in 76 patients undergoing
retrobulbar/peribulbar block regardless of whether warfarin was continued or stopped (RD 0,
95% CI -8.6% to 24.3% for stopping 0—1 days vs. >2 days). Warfarin was most commonly
discontinued 2-3 days preprocedure.®*” When 14 patients undergoing sub-Tenon’s anesthesia or
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peribulbar block while continuing oral AC were compared with a historical cohort of patients
stopping oral AC and using LMWH prior to sub-Tenon’s anesthesia (Class 1), the patients who
continued AC had fewer subconjunctival hemorrhages than those who received bridging therapy
(RD -33.3%, 95% CI -54.6% to -6.4%), and neither group experienced clinically important
bleeding (RD 0%, 95% CI -15.5% to 21.5%).%® In a Class 111 cohort study of subjects
undergoing sub-Tenon’s anesthesia, subconjunctival hemorrhage was more common in 65
patients taking warfarin relative to 75 nonusers (RD16.7%, 95% CI 2.0% to 30.8%), but no
sight-threatening bleeding occurred in either group (RD 0%, 95% CI -4.9% to 5.6%)." In the
Class Il cataract audit described above,*® data were also presented for subjects undergoing
sharp-needle and sub-Tenon’s cannula local anesthetic techniques. Minor bleeding was increased
in warfarin users (RD 2.9%, 95% CI 1.8% to 4.2%), but no clinically important bleeding
occurred (RD 0%, 95% CI 0% to 0.3%).**°

Four additional studies examined other ophthalmologic procedures. In a Class Il study of patients
undergoing glaucoma surgery (trabeculectomy with or without cataract extraction and tube shunt
procedures) 22 subjects who continued AC (defined as warfarin, heparin, or enoxaparin with or
without concomitant AP therapies) were compared with 26 patients who discontinued oral AC
2-3 days presurgery (with or without concomitant AP therapies). There was no significant
difference in bleeding complications between the two groups (RD 16.4%, 95% CI -7.4% to
39.29%).%%° In a Class 111 trabeculectomy study, all 5 warfarin users (INR 1.5-4.5) had hyphemas
(RD versus 307 nonuser controls 72%, 95% CI 28.2% to 76.7%) and clinically important
bleeding resulting in reoperation or trabeculectomy failure, or both, within 12 months (RD
versus nonuser controls 100%, 95% CI 56.5% to 100%).%%

A Class Il retrospective vitreoretinal surgery cohort study compared 54 patients continuing
warfarin on the basis of preoperative INR. Only four bleeding complications occurred in any
group (7.0% of patients); severity was not described, but all resolved spontaneously without
sequelae.®® In a Class 111 retrospective cohort study comparing 25 warfarin users (18 of whom
had stopped the warfarin for <5 days) with 588 nonuser controls undergoing vitreoretinal
surgery, INR results were available for only 11 patients, with a median of 1.25. Minor bleeding
(RD 17.6%, 95% CI 3.6% to 37.3%), but not clinically important bleeding (RD -0.7%, 95% CI -
1.7% to 12.6%), was increased in warfarin users.®*?

Conclusion. One Class I study and one Class 111 study lacked the statistical precision or details
necessary to draw conclusions regarding the bleeding risk associated with warfarin continuation
during cataract surgery. For patients undergoing ocular anesthesia, warfarin probably does not
increase clinically important bleeding risks (two Class Il and two Class 111 studies). Statistical
precision was insufficient to make recommendations regarding AC use during glaucoma
surgeries (one Class 1l study, one Class Il study) and vitreoretinal surgeries (one Class Il study,
one Class I study).

Dermatologic procedures: Five Class Il studies investigated AC use with dermatologic
procedures, usually Mohs or excisional surgeries. One study prospectively compared 12 warfarin
users with 213 nonusers and found no clinically important bleeding with warfarin use (RD 0,
95% CI -1.8% to 24.3%), but one patient in each group required a procedure for bleeding (95%
CI for warfarin 1.5% to 35.4%).°2®> Another prospective study found no bleeding complications
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in 16 warfarin users or 77 nonusers (RD 0, 95% CI -4.8% to 19.4%).%®® A retrospective cohort
study compared warfarin continuation with discontinuation and found that, in 75 patients
undergoing Mohs surgery, continuing warfarin was associated with an RR of 0.8 (0.04-18.0) for
study-defined moderate to severe bleeding, with moderate complications representing serious
0ozing >24 h, dehiscence <2 mm, or superficial slough of the flap or graft and serious
complications reflecting significant intraoperative or postoperative hemorrhage, wound bleeding
>1 h despite pressure, acute hematoma, necrosis of the flap or graft, or > 2-mm dehiscence. No
patient in the warfarin group had moderate to severe complications whereas two subjects for
whom warfarin was withheld experienced moderate complications. For excisional surgery
(n=52), the RR of moderate to severe complications was 13.00 (1.60-105.49) due to 4
complications (3 moderate, 1 severe) in the warfarin group and one in the group in which
warfarin was withheld.®?® In a cohort study in which warfarin was continued unless the INR was
>3, warfarin use (n=67 with 1982 nonuser controls) was associated with an increased bleeding
risk (OR 2.9, 95% CI 1.4 to 6.3) in a logistic regression model. Severity of bleeding was not
analyzed, but the probability of wound exploration for bleeding or hematoma evacuation in
warfarin users was 3.0% (95% CI1 0.8% to 10.2%).® Another prospective cohort study found
that the five observed major complications (defined as persistent bleeding, wound hematoma,
skin graft loss, or infection) occurred only in the 21 patients receiving warfarin. The RR of
warfarin use as compared with nonuse (n=44) was 18.33, but the 95% CI was wide (1.06 to
318.70).°%® The pooled RD of clinically important bleeding in all of the studies was 1.2% (95%
C1-0.12% to 2.5%), but there was significant heterogeneity among studies.

Conclusion. Five Class Il studies provide conflicting data regarding the effect of warfarin on
bleeding complications during dermatologic procedures. Pooled risk of these heterogeneous
studies suggests that warfarin is associated with a small RD for clinically important bleeding.

Electromyography: One Class Il cohort study examined subjects undergoing routine lower-
extremity EMG including needle examination of the tibialis anterior muscle.®® When 101
subjects receiving warfarin (INR 1.5-4.2) were compared with 51 controls, two subjects in the
warfarin group were found to have had asymptomatic hematomas detected by ultrasonography
(RD 2.0%, 95% CI -5.2% to 6.9%). No subject experienced clinically important bleeding (RD 0,
95% CI -7.0% to 3.7%).e?

Conclusion. Warfarin might not increase clinically important bleeding with EMG (one Class Il
study).

Endoscopic procedures: Two Class 111 studies examined AC use during colonoscopic
polypectomy. In a retrospective cohort study of 1657 patients, warfarin (INR 1.08-1.86) was an
independent risk factor for bleeding even after adjustment for other factors (OR 13.37, 95% CI
4.10 to 43.65). Of 32 total immediate postpolypectomy bleeding cases, 31 were classified as
mild, and all 32 were successfully treated endoscopically. All five patients with delayed
postpolypectomy bleeding required blood transfusion, but none required surgery. The difference
in severity between AC users and nonusers was not reported.®*? In a case control study
examining 41 patients who developed hematochezia requiring medical evaluation 6 hours to 14
days after colonoscopic polypectomy (versus 132 controls), resumption of warfarin and/or
heparin within one week postpolypectomy was associated with increased bleeding (OR 5.2, 95%
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Cl2.2t0 12.5). No patient continued AC during the procedure. All patients with bleeding
complications were admitted to the hospital; 48% required transfusion, and 95% required repeat
colonoscopy. Two patients required surgery.®*®

Conclusion. AC might increase bleeding with colonoscopic polypectomy, some of which is
clinically important (one Class Il study of AC continuation, one Class 111 study of resumption
within one week postprocedure).

Urologic procedures: Two Class Il studies examined AC use with urologic procedures. In a
Class 111 cohort study of patients undergoing TRUS-guided prostate biopsy, 49 warfarin users
were compared with 731 nonuser controls. Warfarin users had less hematuria (RD -23.5%, 95%
CI1-36.0% to -9.0%), less hematospermia (RD -12.8%, 95% CI -18.6% to -1.4%), and an
insignificant difference in rectal bleeding (RD 1.3%, 95% CI -6.4% to 13.9%). No patient had
clinically important bleeding (RD for warfarin -0.5%, 95% CI -1.4% to 6.7%).%°" In a Class 11|
study of polyvinylpyrrolidone (PVP), 36 warfarin users had more hematuria requiring transient
bladder irrigation relative to 92 nonuser controls (RD 36.2%, 95% CI 20.2% to 52.7%), but there
was no clinically important bleeding in either group (RD 0%, 95% CI -4.0% to 9.6%).%®

Conclusion. Warfarin might not increase clinically important bleeding when different urologic
procedures are considered together (two Class Il studies), but data are insufficient to determine
bleeding risks for individual procedures.

Other procedures: One Class Il retrospective cohort study examined perioperative warfarin use
among chronic warfarin users undergoing inguinal herniorrhaphy. The RD for clinically
important bleeding when patients who continued warfarin (n=19) were compared with those who
discontinued warfarin without heparin (n=54) was 0 (95% CI -6.6% to 16.8%). Those who
continued warfarin had more self-limited postoperative hematomas than those who discontinued
warfarin (RD 8.7%, 95% CI -2.3% to 29.6%).%

Conclusion. Based on one Class Il study, continuing warfarin during inguinal herniorrhaphy
might result in more self-limited hematomas but not clinically important bleeding complications.

One Class Il prospective cohort study examined 88 limbs in warfarin users (with or without
concomitant AP use) to 92 limbs in nonusers undergoing endothermal ablation of the great
saphenous vein.®¢’® Warfarin users had a higher risk of minor bleeding (RD 4.7%, 95% ClI -
3.0% to 13.0%) but not clinically important bleeding (RD 0%, 95% CI -4.0% to 4.2%).2"

Conclusion. Based on one Class Il study, continuing warfarin during endothermal ablation of the
great saphenous vein might result in no increased clinically important bleeding.

If oral anticoagulation is stopped, should bridging therapy be used?

As discussed regarding TE, there is insufficient evidence to support or refute differences in TE
risks between chronic AC users managed with different periprocedural strategies including
heparin bridging.
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With regard to bleeding risks, five relevant studies were identified. A cohort study (Class 1) that
followed 345 patients with AF who were undergoing 386 procedures found that the RD for
clinically important bleeding for procedures managed with heparin bridging was 0.7% (95% CI -
2.9% to 4.3%).%® In another Class | cohort study consisting mostly of minor surgeries, 492
subjects receiving AC for various indications stopped the AC preoperatively, received
prophylactic heparin bridging, or received full-dose heparin bridging. Heparin was stopped 24
hours presurgery. Full heparin bridging was associated with increased odds of clinically
important bleeding (OR 4.8, 95% CI 1.6 to 14.0; RD 9.5%, 95% CI 4.8% to 15.1%).%” A Class |
cohort study of 1024 individuals, 88 of whom received heparin bridging, reported increased
study-defined major hemorrhage (bleeding that was fatal, required hospitalization with
transfusion of at least 2 units of packed red blood cells, or occurred at a critical site) (RD 4.3%,
95% CI 1.5% to 10.9%) and study-defined clinically important nonmajor hemorrhage (bleeding
that led to an unplanned intervention such as reoperation or nasal packing) (RD 10.6%, 95% ClI
5.5% to 18.9%) in the group receiving full heparin bridging.*®

In a Class Il study of 57 patients undergoing robotic-assisted radical prostatectomy, subjects in
the LMWH heparin group (n=14) had an increased risk of transfusion relative to those in the
group who stopped oral AC without bridging (n=43) (21.4% vs. 2.1%, p=0.042), but other
bleeding outcomes did not differ between groups.®”* In a Class 111 study of 437 patients
undergoing various gastrointestinal endoscopies, patients managed with LMWH heparin had
more maj% hemorrhagic events relative to those who stopped oral AC (RD 3.2%, 95% CI -0.2%
t0 9.0%).°

Only one study compared heparin bridging with oral AC continuation. In an RCT (Class I) of
214 patients in need of simple dental extractions randomized to continue oral AC or receive
LMWH bridging, no TE events occurred, and all bleeding was mild and easily controlled (RD of
bridging versus continuing oral AC 0, 95% CI -3.4% to 3.5%).5"

Conclusion. Whereas there is insufficient evidence to support or refute a difference in TE events
when heparin bridging is used (versus discontinuation of oral AC without bridging), most studies
suggest that heparin bridging is probably associated with an increased risk of periprocedural
bleeding in general (two Class I studies, one Class Il study, one Class I11 study showing
increased risk, with one additional Class | study showing no substantial increased risk).

There is insufficient evidence to support or refute differences in TE risk between management
strategies of continuing oral AC versus heparin bridging. The risk of bleeding is probably
similar between LMWH bridging and AC continuation in dental procedures (one Class | study),
although the clinical significance of this is unclear given the evidence for AC continuation with
dental procedures described above.

If an antithrombotic agent is stopped, what should be the timing of discontinuation?
Data are insufficient to support recommendations.

CLINICAL CONTEXT

Aspirin and clopidogrel both have irreversible AP activity. Effect duration is estimated to be the
time required for platelet turnover, approximately 7 days.t”* The duration of action of a single
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dose of warfarin is estimated at 2—5 days.®’* Given these numbers, it is generally recommended
that when these agents must be discontinued preoperatively, AP agents be stopped 7-10 days,
and warfarin 5 days, preprocedure if the goal is to eliminate their effects completely.”® Shorter
discontinuation was considered as an option in many of the reviewed studies (i.e., allowing for
partial platelet and factor recovery), but no data exist regarding when this may be considered.

In patients requiring chronic antithrombotic agents to prevent TE events, stopping the agents will
necessarily increase the risk of TE events, so time off the antithrombotic agents should be
minimized. Current data addressing exact TE risks of temporarily discontinuing antithrombotic
therapy in patients with a history of ischemic cerebrovascular disease are limited, as are data
addressing theorized rebound effects. Clearly, it is important to consider the relative morbidity of
potential outcomes and not just their frequency. In the perioperative setting, TE events occur
infrequently, but the associated morbidity and mortality rates are high. In contrast, most reported
bleeding outcomes are mild. Decisions regarding periprocedural antithrombotic therapy depend
on weighing these competing risks in the context of individual patient characteristics. For
example, recurrent stroke risk may be higher in patients with recent stroke or TIA,*"® prior large-
artery atherosclerotic stroke,*”"*"® AF,*" or hypertension, or both AF and hypertension.®
Considering patient preference is also critical. In a study comparing preferences of patients with
AF with those of physicians, patients were willing to experience a mean of 17.4 excess-bleeding
events with warfarin and 14.7 excess-bleeding events with aspirin to prevent a stroke.*®® Sample
clinical scenarios for guideline application are presented in appendix 1of the summary document.

RECOMMENDATIONS

It is axiomatic that clinicians managing antithrombotic medications periprocedurally weigh
bleeding risks from drug continuation against TE risks from discontinuation at the individual
patient level, although high-quality evidence on which to base this decision is often unavailable.
In addition, even when evidence is insufficient to exclude a difference in bleeding or shows a
small increase in clinically important bleeding with antithrombotic agents, physicians may
reasonably judge that the risks and morbidity of TE events exceed those associated with
bleeding.

Neurologists should counsel both patients taking aspirin for secondary stroke prevention and
their physicians that aspirin discontinuation is probably associated with increased stroke and TIA
risk (Level B). Estimated stroke risks vary across studies and according to duration of aspirin
discontinuation. Neurologists should counsel patients taking AC for stroke prevention that the
TE risks associated with different AC periprocedural management strategies (continuing oral AC
or stopping it with or without bridging heparin) are unknown (Level U) but that the risk of TE
complications with warfarin discontinuation is probably higher if AC is stopped for >7 days
(Level B).

Patients taking aspirin should be counseled that aspirin continuation is highly unlikely to
increase clinically important bleeding complications with dental procedures (Level A). Given
minimal clinically important bleeding risks, it is reasonable that stroke patients undergoing
dental procedures should routinely continue aspirin (Level A).
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Patients taking aspirin should be counseled that aspirin continuation probably does not increase
clinically important bleeding complications with invasive ocular anesthesia, cataract surgery,
dermatologic procedures, TRUS-guided prostate biopsy, spinal/epidural procedures, and carpal
tunnel surgery (Level B). Given minimal clinically important bleeding risks, it is reasonable that
stroke patients undergoing these procedures should probably continue aspirin (Level B).

Aspirin continuation might not increase clinically important bleeding in vitreoretinal surgery,
EMG, transbronchial lung biopsy, colonoscopic polypectomy, upper endoscopy with biopsy,
sphincterotomy, and abdominal ultrasound—guided biopsies. Given the weaker data supporting
minimal clinically important bleeding risks, it is reasonable that some stroke patients undergoing
these procedures should possibly continue aspirin (Level C).

Although bleeding events were rare, TURP studies lack the statistical precision to exclude
clinically important bleeding risks with aspirin continuation (Level U). Patients taking aspirin
should be counseled that aspirin probably increases bleeding risks during orthopedic hip
procedures (Level B).

Neurologists should counsel patients that there is insufficient evidence to make
recommendations regarding appropriate periprocedural clopidogrel, ticlopidine, or
aspirin/dipyridamole management in most situations (Level U). Aspirin recommendations cannot
be extrapolated with certainty to other AP agents.

Patients taking warfarin should be counseled that warfarin continuation is highly unlikely to be
associated with increased clinically important bleeding complications with dental procedures
(Level A). Given minimal bleeding risks, stroke patients undergoing dental procedures should
routinely continue warfarin (Level A).

Patients taking warfarin should be counseled that warfarin continuation is probably associated
with only a small (1.2%) increased RD for bleeding during dermatologic procedures on the basis
of a meta-analysis of heterogeneous and conflicting studies (Level B). Thus, patients undergoing
dermatologic procedures should probably continue warfarin (Level B). Patients taking warfarin
should be counseled that warfarin continuation is probably not associated with an increased risk
of clinically important bleeding with ocular anesthesia (Level B). However, AC practices during
ophthalmologic procedures may be driven by the postanesthesia procedure.

Warfarin might be associated with no increased clinically important bleeding with EMG,
prostate procedures, inguinal herniorrhaphy, and endothermal ablation of the great saphenous
vein. Thus patients undergoing these procedures should possibly continue warfarin (Level C).

Although bleeding events were rare, ophthalmologic studies (other than those regarding ocular
anesthesia) lack the statistical precision to exclude clinically important bleeding risks with
warfarin continuation. Thus, there is insufficient evidence to make practice recommendations
regarding warfarin discontinuation in ophthalmologic procedures (Level U).
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Patients taking warfarin should be counseled that warfarin continuation might increase bleeding
with colonoscopic polypectomy (Level C). Thus, patients undergoing this procedure should
possibly temporarily discontinue warfarin (Level C).

Neurologists should counsel patients that there is insufficient evidence to make
recommendations regarding appropriate periprocedural management of non-warfarin oral AC
(Level U). Warfarin recommendations cannot be extrapolated with certainty to other AC agents.

There is insufficient evidence to determine differences in TE in chronically anticoagulated
patients managed with heparin bridging therapy relative to oral AC discontinuation or
continuation. Patients taking warfarin should be counseled that bridging therapy is probably
associated with increased bleeding risks in procedures in general relative to AC cessation (Level
B). Bridging probably does not reduce clinically important bleeding relative to continued AC
with warfarin in dentistry, but bleeding RDs between patients managed with continued warfarin
versus bridging therapy in other procedures are unknown. Given that the benefits of bridging
therapy are not established and that bridging is probably associated with increased bleeding risks,
there is insufficient evidence to support or refute bridging therapy use in general (Level U).

RECOMMENDATIONS FOR FUTURE RESEARCH

This review highlights limitations in the data related to TE risks in the context of antithrombotic
agent discontinuation, theorized rebound effects of antithrombotic medication discontinuation,
bleeding risks in invasive procedures, and bleeding risks of some minimally invasive but
common procedures. For example, with millions of colonoscopies performed in the United States
each year,*® it is critical to understand TE and bleeding risks with different antithrombotic
strategies for this procedure.

- Large-scale prospective observational registries of patients receiving antithrombotic
agents (whether used individually or in combination) and undergoing minor and major
surgical procedures are needed to better define discontinuation risks. Registries should
include patients receiving different strategies to highlight various potential risks.

- Studies with long-term disability and quality of life endpoints are needed to help
understand the relative impacts of bleeding and TE complications.

- In minor procedures lacking sufficient evidence, such as endoscopy with regard to AC
use, RCTs of antithrombotic agent continuation vs. cessation are needed to better define
bleeding risks.

- When medications must be stopped, RCTs identifying specifically defined relative
bleeding and TE risks associated with different durations of discontinuation are needed to
inform the risk—benefit analysis.

- RCTs assessing the need for bridging therapy, associated risks, and the ideal method of
heparin administration are needed.
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- Similar studies involving newer ACs such as oral direct thrombin inhibitors and factor Xa
inhibitors should be performed.
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DISCLAIMER

This statement is provided as an educational service of the American Academy of Neurology. It
is based on an assessment of current scientific and clinical information. It is not intended to
include all possible proper methods of care for a particular neurologic problem or all legitimate
criteria for choosing to use a specific procedure. Neither is it intended to exclude any reasonable
alternative methodologies. The AAN recognizes that specific patient care decisions are the
prerogative of the patient and the physician caring for the patient, based on all of the
circumstances involved. The clinical context section is made available in order to place the
evidence-based guideline(s) into perspective with current practice habits and challenges. Formal
practice recommendations are not intended to replace clinical judgment.
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