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Oral Anticoagulants (OACs)

« Assess a patient’s periprocedural thromboembolism and bleed risk =
Vitamin K -
f ct thrombin ctor Xa
antagonist hibi ’
. . . . (VKA) ibitor itors
+ Recommend to hold or bridge oral anticoagulation with parenteral
amlcoagmatlon Warfarin Dabigatran Rivaroxaban
i (P (Xarelto®)
« Create a plan to re-initiate anticoagulant therapy after reversal of an 1954 2010 on
oral anticoagulant related bleed
Betrixaban
(Bevyxxa®)
2017
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Periprocedural Anticoagulation Interruption

o Orst Anmcompution s ADIN Fbeilcinn

* Use of short-acting anticoagulants (heparin or

: H LMWH) for ~10-12 days during interruption of
Bndglng warfarin therapy when INR is not within a
therapeutic range

« Aims to minimize risk for arterial

i thromboembolism in patients with mechanical
Therapeutlc heart valve or atrial fibrillation
Intent « Aims to minimize risk for recurrent thrombosis in
patients with prior VTE

J/
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Bridging the Gap
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Rechenmacher and F

Whether to interrupt
When to interrupt
Whether to bridge

How to bridge

How to restart oral anticoagulatio

e
Regional Medical Center

Thromboembolism Risk:
Atrial Fibrillation

Risk Factor Score | CHA,DS,VASC  1-yr risk of ischemic stroke(%)
Total

Congestive heart failure / LV dysfunction* 1 0 0
Hypertensiont 1 1 13
Age 275 years 2 2 22
Diabetes meliitus 1 3 32
Stroke, TIA or thromboembolism 2 4 4.0
Vascular Disease] 1 5 6.7
Age 65-74 1 6 9.8
Sex (female) 1 7 9.6
8 9.7
Total 9 15.2
“Not clear whether history of or current heart failure; - History of hypertension not specifically defined; Iprior MI, PAD or aortic plaque
CHADS-VASCc = 0: no therapy rather than antithrombotic therapy; suggest aspirin
‘CHADS-VASc = 1: no antithrombotic therapy or oral antithrombotic therapy
CHADS-VASC 22 (men) or 23 (women): recommend oral antithrombotic therapy
o Pyt e

5/29/2019

2017 ACC Expert Consensus

Decision Pathway for Periprocedural
Management of Anticoagulation in

Patients With Nonvalvular Atrial Fibrillation

A Task Force.

e
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Whether to Interrupt:

Patient Thromboembolism Risk

Indication for coagulation
Risk Group Mechanical Heart Valve Atrial Fibrillation VTE
High + Mitral valve prosthesis + CHADS2 score 5 or 6 + VTE <3 months prior
+ Cage-ball or tiiting disc + CVA/TIA <3 months prior + Severe thrombophiliat
aortic valve prosthesis +  Rheumatic valvular heart
+ CVA/TIA <6 months prior disease

Moderate * Bileaflet aortic valve and + CHADS2 score 3 or 4
other risk factorst

VTE 3-12 months prior
Nonsevere thrombophilia§

Recurrent VTE
Active Cancer
Low + Bileaflet aortic valve without +« CHADS2score2orless + VTE >12 months prior
other risk factors without prior CVA/TIA without other risk factors
tDeficiency of protein C , protein S, or antibodies; multiple

$CVA risk factors include: atrial fibrillation, prior CVA'TIA, hypertension, diabetes, congestive heart failure, age >75 years
§ Heterozygous factor V Leiden or prothrombin gene mutation

e
Regional Medical Center

Whether to Interrupt:

Patient Bleed Risk

H A S B L E D

Prior
Stroke
Alcohol
or drug
usey

+Systolic blood pressure >160 mmHg; 1C! >200 memmol/L; § Chronic
hepatic disease or laboratory evidence of hepaic derangemem (o Bl 2% UL, AST o1 ALT ~3x ULRY: [Tme in the
therapeutic range <60%; 1 >8 usesfweek

+ Scores 23 predictive of bleeding events

+ Predictive accuracy of 0.72 in original study
+ Not endorsed by current guidelines

+ New Hanov
Regional Medical Center
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Whether to Interrupt:
Anticoagulant Specific

Whether to Interrupt:

Surgical Bleed Risk

Low Moderate High
Minor dental SVT ablation Cardiovascular/Thoracic surgery
Minor dermatologic ICD implant Intra-abdominal/Pelvic surgery
Ophthalmologic Endoscopy with biopsy Major orthopedic surgery
Endoscopy without biopsy Prostate biopsy Neurosurgery
Cardiac catheterization via Cardiac catheterization via
radial artery femoral artery
+ New Hanover American College of Cardiolgy. Common procedures and associated
Regional Medical Center procedural bleed rsk.
Document/PMAC Onine Appendixpet

ORIGINAL RESEARCH ARTICLE

Periprocedural Outcomes of Direct
Oral Anticoagulants Versus Warfarin in
Nonvalvular Atrial Fibrillation

* 4 Phase lll randomized controlled
trials
- RE-LY
— ROCKETAF
— ARISTOTLE
— ENGAGE_AF
Primary outcomes (30-day
pooled):
- Stroke/systemic embolism (SSE)
— Major bleed (MB)

Pooled incidence rates of SSE, MB, and Death under an

uninterrupted periprocedural anticoagulation strategy

DOAC Warfarin
Stroke / Systemic 0.6 (0.4-0.8) 1.1(0.7-1.4) 0.7 (0.41-1.18)
Embolism 29/4519 31/2971
Major bleed 2 (1.6-2.4) 3.3(2.7-4) 0.62 (0.47-0.82)
97/4540 98/2985
Death 1.4(1-1.7) 1.8(1.3-2.3) 0.77 (0.53-1.12)
62/4457 54/2971

+ New Hanover
Regional Medical Center

Nazha B et i Crculation. 2018138:1402-11

Whether to interrupt

Uninterrupted warfarin vs heparin bridge

Inclusion Nonemergent pacemaker or ICD surgery
At least 5% annual stroke or SE risk
Methods
heparin started 3 days pre-procedure. Heparin
restarted 24 hours post-procedure and continued until
INR therapeutic.
Primary Outcome
Clinically
Significant
Hematoma
Prolonging

hospitalization
Anticoagulation
Interruption
Requiring
evacuation
+ New Hanover
Regional Medical Center B D atal N Engl J e 2013, 360:2064.93
Brve Doy e

Meta-Analysis of Phase Ill Trials — Death (all cause)
* Results
— 24024 procedures from 19353
patients

+ New Hanover
Regional Medical Center

Nazha B et al Circuation 2018138:1402.11

Pooled incidence rates of SSE, MB, and Death under an

interrupted periprocedural anticoagulation strategy

DOAC Warfarin
Stroke / Systemic 0.4 (0.3-0.6) 0.5 (0.3-0.6) 0.95 (0.59-1.55)
Embolism 41/9260 31/7168
Major Bleed 2.1 (1.8-2.4) 2(1.7-2.3) 1.05 (0.85-1.3)
218/9175 136/7078
Death 0.7 (0.5-0.8) 0.6 (0.4-0.8) 1.24 (0.76-2.04)
69/9260 38/7168

Timing of Interruption

+ Same day: Lower rate MB between DOAC vs warfarin (RR, 0.45; 95% ClI, 0.28-0.71)

+ 1day before: lower rate MB between DOAC vs warfarin (RR, 0.43; 95% ClI, 0.23-0.82)

+ 2 days before: no differences MB between DOAC vs warfarin (RR, 0.91; 95% Cl, 0.46-1.8)
+ 23 days before: Higher rate MB between DOAC vs warfarin (RR, 1.39; 95% Cl, 1.05-1.85)

+ New Hanover
Regional Medical Center

Nazha B et al Circlation 2016138:1402-11

Whether to Interrupt:

DOACs

Evaluate

bleedin&J

Moderate to high procedural risk

Evaluate TE risk

or active TE
es

treatment
Low procedural
bleed risk Low to moderate

or no

Bleed risk >
TE risk

TE risk >
Bleed risk

Do not interrupt
DOACs
[ Do not bridge ]

Stop DOAC based
on CrCl
Consider bridge

Stop DOAC on basis
of CrCl

NO bridge

I

+ New Hanover
Regional Medical Center

Procedure ]

Faval A et Cicuaton 2017135660433




Whether to Interrupt:
Warfarin

Procedural bleed risk? I [ Procedural bleed risk?
Not clinically " } Not clinically " }
important or ][ Inlzrrmh?:rl‘ale ] Uncertain important or In[z:T\?:I,"ale Uncertain
\ I low

Insufficient data on best
practices; likely interrupt but
consult proceduralist

the
procedure
uninterrupted

Use clinical
judgement: Persistent
concern for bleeding?

Perform the
procedure
uninterrupted

[ Interrupt warfarin

+ Hanover
Regional Medical Center ooterty ta. e, 2017
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Whether to interrupt

When to interrupt

Whether to bridge

How to bridge

How to restart icoagulatio|

New Hanover
4* Regional Medical Center

When to Interrupt:

DOACs

Rivaroxaban Apixaban Edoxaban EGIGEEN]
Protein
bindin 92%-95% ~87% 55% 35%
Half life 5-9h ~12h (8-15h) 10-14h 12-17h
Elderly 11-13 h
Metabolism Hepatic: oxidation by | Hepatic: CYP3A4/5 Minimal CYP3A4 Esterase-catalyzed
CYP3A4/5, CYP2J2 | (25%) hydrolysis, hydrolysis
Hydrolysis (51%) conjugation,
oxidation
No active cir No active ci Active ite (M-
metabolites metabolites 4, <10% of parent)
P-gp and ABCG2 CYP3A4, P-gp, BCRP | P-gp substrate Not a substrate,
(BCPR) substrate substrate inhibitor or inducer of
CYP450 enzymes
Elimination Renal (66%): 36% Renal (27%) Renal (~50%): Renal
active, 30% inactive primarily unchanged
Feces (28%): 7% Biliary and direct Metabolism and Feces
active, 21% inactive | intestinal excretion biliary / intestinal
excretion
+ New Hanover
Regional Medical Center
R A ot Cicuiion

Perioperative Anticoagulant Use for Surgery Evaluation (PAUSE) Study: A Perioperative Management

Plan for Patients with Atrial Fibrillation Who Are Receiving a Direct Oral Anticoagulant

Hypothesis
«  Astar i perioperative 1t strategy based on DOAC-specific
interruption and resumption intervals without heparin bridging is safe

Methods
* Inclusion criteria

— Patients taking apixaban, dabigatran or rivaroxaban for atrial fibrillation and requiring
pt for elective surger

«  Protocol
— No heparin bridge

DORC g | Saraery procedune
b rick [ e CERECG
T
Tow
Tih No DA
(1 <50 mLmin) Tow tken m the
Tivseratan T dayof
[ T ——— | e
A paban Thigh ] - - [ | dure
Tow

+ New Hanover I T ns T 1
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The PAUSE Trial

Results
— 23 sites in Canada, US and Europe
— Mean age 72.5 years
— 33.5% high bleeding surgery/procedure

Apixab [PEGIEET Rivaroxaban
257 68 082

30-day post-op major bleed  1.35% (95% ClI 0-2) 0.9% (95% C10-1.33)  1.85% (95% CI 0-2.65)

Arterial thromboembolism 0.16% (95% C1 0-0.48)  0.6% (95% CI 0-1.33)  0.37% (95% CI 0-0.82)

Preoperative DOAC level 90.5% 95.1% 96.8%
<50 ng/mL

« Astandardized DOAC-specific perioperative protocol was safe and associated with
low rate of perioperative MB and ATE
« High percentage of patients had low residual DOAC level at time of procedure

New Hanover
Regional Medical Center

Douetis 3 et al Blood 201813248

Douetis ) et ol Blood 20181321845

When to Interrupt:

DOAC

Low bleed risk High bleed risk

Dabigatran Fxa Inhibitor Dabigatran Fxa inhibitor
CrCl Di i CrCl Di i CrCl Di i CrCl  Di:
<15 No data; <15 No data; <15 No data; <30  Nodata;
consider dTT consider anti consider dTT consider anti
and/or 296 hrs Xa level andfor Xa level an/or
248 hrs. 272 hrs.
1529 272 hrs 15-29 236 hrs 1529 2120 hrs 230 248 hrs
30-49 248 hrs 230 224 hrs. 30-49 296 hrs
50-79 236 hrs 50-79 272 hrs
280 224 hrs 280 248 hrs
New Hanover
Regional Medical Center Doterty etal JACC. 2017,
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When to interrupt: Warfarin

Whether to interrupt

INR measurement 5-7 days prior to procedure

I I I When to interrupt
[ Supratherapeutic [ Goal level ] Subtherapeutic ]

Whether to bridge

Discontinue 25 days before Discontinue 5 days before

procedure depending on ing on Di inue 3-4 days before .

current INR, time to current INR, time to procedure; Recheck INR 24 How to bridge

procedure and desired INR procedure and desired INR hours before procedure if a
for procure; recheck INR 24 for procure; recheck INR 24 normal INR is desired

hours before procedure hours before procedure

How to restart oral anticoagulatio
+ New Hanover + New Hanover

Regional Medical Center Ooeny et JACC, 2017 Regional Medical Center

The Bridge Trial The Bridge Trial - methods

Hypothesis T
— No bridging will be non-inferior to bridging with LMWH on the rate of arterial
thromboembolism

— No bridging will be superior to bridging with LMWH on the rate of major bleeding
-
Methods
- Prospective, randomized, double blind, placebo controlled, multicenter trial in
the US and Canada
— Patients on warfarin with elective procedure requiring anticoagulation
interruption randomized to dalteparin 100 units/kg SC BID or placebo

i 1. B8I0GE Study Design.

+ New Hanover + New Hanover
Regional Medical Center Regional Medical Center

Dot ctal Doukets et ol N Eng)

r to Bridge:

The Bridge Trial — Results & Conclusion

Warfarin
[ Thromboembolic Risk
Primary Efficacy Endpoint: 4 (0.4) 3(0.3) 0.01%,
arterial thromboembolism 0.73 [ Low ] [ Moderate ]
Stroke 2(0.2) 3(0.3)
. TIA 2(0.2) 0 - l
«  Systemic embolism 0 0 + No bridging is noninferior to
bridging for preventing ATE

Myocardial infarction 7(0.8) 14(1.6) 01
Deep Vein Thrombosis 0 1(0.1) 0.25 « Bridging is associated with

. significantly more major
Pulmonary embolism 0 109 0.25 bleeds than no bridging

Primary Safety Endpoint: 12.1(1.3) 29(3.2) 0.005
Major bleeding

no

B Address other factors: ASA, high
Fatal bleeding 0 0 INR. Consider bleed history
Minor bleeding 110 (12) 187 (20.9) <0.001
Death 5 (0.5) 4(0.4) 0.88 Bridging not Likely do Likely Likely Likely do Bridging
indicated not bridge bridge bridge not bridge indicated
New Hanover New Hanover
Regional Medical Center Regional Medical Center Doherty etal JACC. 2017

Dot otal




Whether to Bridge:

DOAC

Periprocedural Heparin bridging

Outcomes of Direct o differences in SSE between DOAC and warfarin (RR, 1.2; 95% CI, 0.28-
Oral Anticoagulants 5.75)

vs Warfarin in NVAF  No differences in rate of MB between DOAC and warfarin (RR, 0.93; 95% Cl,
(ARISTOTLE and 0.61-1.4)

ENGAGE-AF)

Non bridging
No differences in SSE between DOAC and warfarin (0.3% in both groups)
No differences in rate of MB between DOAC and warfarin (1.6% vs 1.2%)

3 fold higher rate of MB in DOAC and 5 fold higher rate of MB in Warfarin
groups with heparin bridging

+ Recommended against bridging DOACs for brief interruptions
+ Consider therapeutic bridge if active ism treatment and cannot be
rescheduled

+ New Hanover
Regional Medical Center

Nazha B et al Crculation. 2018138140211

Whether to interrupt

When to interrupt

Whether to bridge

5/29/2019

How to Bridge:

How to bridge

How to restart oral anticoagulation

How to Bridge:

Therapeutic Dosing

e Enoxaparin —

« CrCl 230 mL/min: 1 mg/kg BID or 1.5 mg/kg daily
« CrCl <30 mL/min: 1 mg/kg daily or consider UFH

*7

« IV: per hospital protocol to target aPTT 1.5-2x control
* SubQ: 333 units/kg followed by 250 units/kg q12 hours

T Heparin allergy or recent HITT

+ New Hanover
Regional Medical Center

Discontinue >4

Timing

Start LMWH when

not measured.

Discontinue >12-24
hours prior to the

renal function and
dosing interval.

Doery et JACC. 2017:

Restarting Anticoagulation:

Whether to interrupt
When to interrupt

Whether to bridge

ow to restart oral anticoagulation

4 New Hanover
Regional Medical Center

DOAC

(intracranial, intraspinal

Complete hemostasis achieved, with no bleeding complications, no high bleed risk
features of the patient and absence of a potentially catastrophic bleed location

Can the patient tolerate oral mediations

Consider parenteral AC
untiloral

possible. Start parenteral

agent 24 hrs post-

procedure. Convert to
DOAC when tolerating
oral medications

Reasonable to
reinitiate DOAC
48-72hrs after
the procedure

Reasonable to
reinitiate DOAC
within 24 hrs of
procedure

Doerty etal JAcC. 2017;




Restarting Anticoagulation:

Warfarin

Complete hemostasis achieved, with no bleeding complications, no high bleed risk
features of the patient and absence of a potentially catastrophic bleed location
intracranial, intraspinal)

Plan or indication to administer parenteral
agent after procedure

Postprocedural bleed risk? ]

High Low
Start VKA within 24 hrs. Start VKA within 24 hrs.
Restart parenteral agent if Restart parenteral agent if
Consider delaying applicable 48-72 hrs applicable within 24 hrs
reinitiation of Start VKA within following the procedure. following the procedure.
anticoagulation; use D Di parenteral
clinical judgement agent when INR reaches 2. agent when INR reaches 2.

+ New Hanover
Regional Medical Center

Doterty etal 3ACC 2017,

Restarting Anticoagulation
After Reversal of Oral
Anticoagulation

+ New Hanover
Regional Medical Center

Anticoagulation after Bleeds

« Intracranial hemorrhage (ICH)
- D ischemic strok ic embolism at 1 year
— Decreased all-cause mortality at 1 year
— Non-significant risk of re-bleed

« Gastrointestinal bleed (GIB)
— Decreased thromboembolism rate at 30 and 90 days
— Decreased overall mortality at 30 and 90 days
— No study found significant increased risk of recurrent GIB

il v Hanover O ——— [
Regional Medical Center el e Qe A3 Cand OLA113662.58
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Bridging it all together

Patient
thromboembolism vs
bleed risk

Procedural bleed risk

Interrupt vs continue

Bridge vs No Bridge

Restart anticoagulation

+ New Hanover
Regional Medical Center

Bleeding Events with Oral Anticoagulants

« Major bleeding rates 0.6-3.6% with DOACs and warfarin in atrial
fibrillation and venous thromboembolisms

+ “Real world” data taken from claims assessment and global
registries

« Atleast 8 current global registries evaluating warfarin and DOACs

« “Major bleeding complications with oral anticoagulation in non-
valvular atrial fibrillation”

— Total of 2418 of 54321 patients (4.5%) experienced major bleeding
event

+ New Hanover
Regional Medical Center

Hetenbart € et o, Vascuiar Heath an 2017133542

Guideline Recommendations for

Anticoagulants after ICH

' « Risk factors = 1) lobar ICH location, 2) Older age, 3)
Risk ‘t’; ICHbrer;urr_eEce vs Presence and number of microbleeds on MRI, 4) Ongoing
rombosis risl anticoagulation, 5) Presence of apoliporotein E

* No randomized trials
Timing « Avoiding anticoagulation for 4 weeks might decrease risk

+ Avoiding warfarin after warfarin-associated spontaneous
lobar ICH

* Uncertain if dabigatran, rivaroxaban or apixaban decrease
risk of recurrence

Anticoagulant choice

Focus on lifestyle modifications to prevent re-bleed

+ New Hanover
Regional Medical Center

Homprt Jeta
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Guideline Recommendations for
Anticoagulants after GIB

Consideration for Restarting Anticoagulation

+ American College of Gastroenterology only addresses antiplatelet therapy Does 21 of the following clinical indications apply?
after lower GIB and peptic ulcer related bleeds -PAF with CHADS-VASc <1
-Temporary indication of OAC: Postsurgical prophylaxis, OAC after anterior MI without LV
o thrombus, acute stress cardi First time provoke DVT >3 months ago,
+ Recent review in Annals of Pharmacotherapy Bioprosthetic valve placement >3 months ago

- 9 studies identified 6

— Lower rate of thromboembolism but non-significant increase in GIB after
resuming anticoagulation Suggest discontinuing Does 21 of the following factors apply?
— Timing: 7-15 days after GIB may balance bleeding and thrombotic risks anticoagulation -Bleed in a critical site
— No recommendation on which anticoagulant to use -Patient is high risk of rebleeding or of
_ Limitations death/disability with rebleeding

-Surgicalfinvasive procedure planned

-Patient does not wish to restart
anticoagulation

+ Optimal timing of restarting still uncertain

+ Few studies evaluating restarting DOACs after GIB

+ Comparisons of GIB risk for DOACs do not represent patients who already experienced
GIB

Suggest delaying Suggest restarting

restarting

+ New Hanover [ + New Hanover
Regional Medical Center St et 3 gusoencrs 916 plrod ars Regional Medical Center

Factors to Consider in Delaying Restart of

Anticoagulation Restarting Anticoagulation

Is an urgent e Suggest delaying . .
surgicalfinvasive restarting anticoagulation Does the patient fall into 1 of the Suggest temporary or
procedure planned? until procedure performed following groups? long-term parenteral
I -NPO anticoagulation
-Cancer associate VTE
Did bleeding oceur Has sufficient time passed ~Ensure plan for follow-up on a specific -Awaiting invasive R need for
In & oriical siie? to consider restarting date to address restarting anticoagulation -Pregnancy aspirin in stable CAD
anticoagulation? ~Consider non-pharmacologic therapies ~High risk of rebleeding Is the patient on

concomitant -Reassess need for

e -Bridging k to VKA with high > 8
I I dg gthl:ztr:nbguc risk 9 DAPT in patients after
Is the patient at high Suggest restarting PCl and consider
tisk of rebleeding? anticoagulation

discontinuing 1 agent

antiplatelet therapy?

Is the patient at ic risk: (
mw/mpodeme Patient s at high thrombotic risk: Recommend pharmacy e Is the patient taking @ )
thrombotic risk? 1. Use clinical judgmentand consultation and consideration concurrent Suggest restarting
consider patient values/preference of switching OAC agent or medications that anticoagulation

1. Use clinical judgment and 2. If indicated, start temporary interacting medication interact with OACs?
consider patient parenteral anticoagulation with IV
valuelpreferences heparin or pharmacological VTE ‘

2. findicated, start t " —
agcfagulaxi.ﬁ'mvec?gary g;’:gﬁa;s uniil bleeding risk Choose OAC agent: Consider switching
prophylais 3. Consider nonpharmacologic if reversible cause related to the OAC

3. Delay OAC for a short therapies agent contributed to the bleed (Ex. High
duration and reassess . o

INR, renal function variation)
New Hanover New Hanover
Regional Medical Center Regional Medical Center

Tomssel ot al JACC, 201770:3042:67

Minimize Future Bleeds Restart Recap

« Appropriate doses
— Indication, age, weight, and renal function
* Minimize drug interactions
— SSRIs, NSAIDs, anti-platelets
— Fish ail, garlic, gingko
« Proton pump inhibitors after upper Gl bleeds
« Blood pressure control after ICH
* Avoid excessive alcohol
« Assess fall risk
« Educate patients on signs and symptoms of bleeding

Anticoagulant indication VTE/Stroke vs Bleed risk

Appropriate dosing of anticoagulant Bleed reduction measures

New Hanover New Hanover
Regional Medical Center Regional Medical Center
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