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Use of Non-Vitamin K Dependent Oral Anticoagulant in Ischemic Stroke

Hyungjong Park, MD, Joonsang Yoo, MD?

Department of Neurology, Keimyung University School of Medicine, Daegu, Korea
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Atrial fibrillation (AF) is associated with an increased incidence of ischemic stroke and transient ischemic attack. A

confluence of various factors such as blood stasis, endothelial dysfunction, and prothrombotic state could be contributing to

the thrombogenesis in AF. Anticoagulation is the first-line therapy for the prevention of thromboembolism by AF. In current

days, non-vitamin K dependent oral anticoagulants (NOAC) are considered as the preferred choice of anticoagulants to

prevent ischemic stroke in patients with AF. NOACs have comparable good efficacy and better safety with a predictable

anticoagulant effect without the routine coagulation monitoring compared to vitamin K dependent oral anticoagulant.

However, the proper use of NOACs needs a careful approach to many practical aspects for balancing the preventing

thromboembolic events and bleeding risk. Thus, understanding the drug metabolism and indication of NOAC for a specific

situation is essential. In this article, we review major clinical trials, the mechanism, and the use of NOACs in the actual

clinical setting of managing ischemic stroke patients.
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Dabigatran Rivaroxaban Apixaban Edoxaban
Standard dose 150 mg BID 20 mg 5 mg BID 60 mg
Reduced dose 110 mg BID 15 mg 2.5 mg BID 30 mg
Dose reduction  No specific reduction criteria in trial
criteria

Recommend 110mg BID
Age >80 years
Taking verapamil

High risk of bleeding

CrCl1 30-49 mL/min

CrCl 15-49 mL/min

Two or more following three criteria
Age >80 years
Weight <60kg

CrClI 15-49 mL/min

Weight <60 kg

Serum creatinine >1.5 mg/dL Taking strong P-gp inhibitor
(dronedarone, cyclosporine,
erythromycin, ketoconazole)

NOACS; non-vitamin K dependent oral anticoagulants, BID; twice daily, CrCl; creatinine clearance, P-gp; P-glycoprotein.

Intrinsic pathway

Extrinsic pathway

~ : Vil

Prothrombin (II) pummme Thrombin (l1a)
—

Direct factor Xa inhibitors
Rivaroxaban
Apixaban
Edoxaban

Direct thrombin inhibitor
Dabigatran ! . .
Figure. Coagulation cascade and sites

0of NOAC action. NOAC; non-vitamin
K dependent oral anticoagulant.
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Table 2. Absorption and metabolism of the NOACs

A ANEHE HHE-E Table 30 ejatoict.”

UHRAEEO R, HETE eQlofA 83 ST el 9
SRR ARl ofet g ST Sl 789 NOACS}
LA SA Aol BaT o= Qlrk R 3ARgel CJstol,
NOAC®] 555 S7MIE 4= 3= 8 AIete] AN ¥
A ol ofRt eV PRl S ST 4 2lom, NOAC
O] SIS A ¢ Qe AR S8HETS] fidE SV
A 4= 3k webA NOACO| o gieoll 932 & = Sl A
O] ARG o7} st FAPIA] oo} wedsto] Hifi
Ry vl Qick ok s AP TE 7R, e,
HUER], sejulEolut oA freAl7 s ST, BfiEe]
2 52 NOACY] BE5 7447 4= glo] 92 f3it) 59|
Pt chul7lERte] FEE 20%, oREANL] IS 50%
AT 2RI oA ek Ee WERARS: CYP3Ade] ciet
oI AIF37 17} 350 NOACS] st vlak= F Edt o50]
ofel9] FNE ARA] o] F& wEfslotof ek 1 elof] FhububA,
e, lenhile, HUESR: P-gpRieAl A, NOACE]
TS SWE S OUh P-gplh CYP3A49] Jrfje o 22 Jlom
ezl artels, 2Uaptols, el7pdEl, ZHbiE, ofEs
Alupol= 52 7= FE8i, 7131 4 NOACSHe] 54189

Zo], Uk AG Al SAHOE e 4 Gl oFBolet

re
i

3. SYLES BRI ok T

82 0.5-1.3%2 Ha7} H1 9lon, o]g3t Al 7FsAde wh=
7] $l5to] d-3aiA|e] ARgo] Hasiek” spAl 27] 33|
Al

>
Of
rlo
i
i
et
&
i
et
kS
ot
i1
(e
juied)
o
olN
N
>,
i)
4
30
vl
ul
ﬁ
ofl

Dabigatran Rivaroxaban Apixaban Edoxaban
Bioavailability (%) 3-7 66 (without food) 50 62
100 (with food)
Prodrug Yes No No
Time to peak, hour 3 3 2-4
Half-life, hour 12-14 8-15 9-14
Renal elimination (%) 80 27 50
Hepatic elimination (%) 20 73 50

NOAC:S; non-vitamin K dependent oral anticoagulants.
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Table 3. Effect of drug-to-drug interaction on NOACs plasma levels'?
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Via Dabigatran Rivaroxaban Apixaban Edoxaban
P-gp substrate Yes Yes Yes Yes
CYP3A4 substrate No Yes (about 18%) Yes (about 25%) No (<4%)
Anti-arrythmic agent
Amiodarone Moderate P-gp inhibition +12-60%" Minor effect” No data’ +40%"
Digoxin P-gp competition No effect No effect No effect No effect
Diltiazem Weak P-gp inhibition & CYP3A4 No effect No effect +40% No data
inhibition
Dronedarone P-gp & CYP3A4 inhibition +70-110%° Moderate affect, With caution® +85%
should be avoided* (dose reduction to 30
mg QD)”
Quinidine P-gp inhibition +53%" Increase but unknown No data +77%
extent." (no dose reduction
required)”
Verapamil P-gp inhibition & weak CYP3A4 +12-180% +40%* No data +53%
inhibition (110 mg BID if taken (no dose reduction
simultaneoulsy)b required)”
Other cardiovascular
drug
Atorvastatin P-gp inhibitor & CYP3A4 No relevant No effect No data No data
competition interaction
Ticagrelor P-gp inhibition +24-65% (loading No data-carefully No data-carefully No data-carefully
dose 2 hours after monitor” monitor® monitor®
dabigatran)®
Antibiotics
Clarithromycin; P-gp inhibition & strong Clarithromycin:+19%; Clarithromycin: +50% Clarithromycin: Erythromycin: +85%
Erythromycin CYP3A4 inhibition +15% Crax AUC; +40% Crnax” +60% AUC; +30%  AUC; +69%
Erythromecyin: +30%  Cpax’ Cmax,(dose reduction
AUC; +30% Crna’ 030 mg QD)
Rifampicin P-gp/BCRP & CYP3A4/CYP2J2 -66% AUC; -67% -50% AUC, -22% -54% AUC; -42% -35% AUC (but with
induction Croax’ Croax’ Crax’ compensatory
increase of active
metabolites)’
Antiviral drug
HIV protease P-gp & BRCP inhibition or Variable +153% AUC; +55%  Strong increase’ No data’
inhibitors (e,g. induction, CYP3A4 inhibition  increase/decrease’ Crax
ritonavir)
Antifungal agent
Fluconazole Moderate CYP3A4 inhibition No data +42% AUC; +33% No data No data

Itraconazole;
ketoconazole

Voriconazole
Other drugs

Naproxen

H2 blocker, PPI,
Al-Mg-hydroxide

Potent P-gp & BRCP competition,
strong CYP3A4 inhibition

Strong CYP3A4 inhibition

P-gp competition,

pharmacodynamically

increased bleeding time

GI absortpion

+140-150%°

No data

No data®

Minor effect, not
clinically relevant

a
Crax

+160% AUC, +72%

c
Cmax

No relevant increase of
AUC

No effect

+100% AUC; +64%

c
Crnax

+55% AUC; +61%

a
Cmax

No effect

+87 AUC; +89% Crnax
(dose reduction to
30 mg QD)°

No data

No difference in AUC”

Minor effect, not
clinically relevant
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Table 3. Continued

Via Dabigatran

Rivaroxaban Apixaban Edoxaban

a

SSRIs; SNRIs Pharmacodynamic effect on

platelets

NOAC:S; non-vitamin K dependent oral anticoagulants, BID; twice daily, AUC; area under curve, QD; once daily, BRCP; breast cancer resistance protein,
HIV; human immunodeficiency virus, PPI; proton pump inhibitor, GI; gastrointestinal, SSRI; selective serotonin reuptake inhibitor, SNRI; serotonin and

norepinephrine reuptake inhibitor.

*Caution required, especially in case of polypharmacy; "Low dose (dabigatran) or dose reduction (edoxaban) recommended; ‘Contraindicated/not
advisable due to increased plasma level; ‘Contraindicated due to reduced NOAC plasma levels; “Caution required, especially in case of polypharmacy

or body weight >120 kg.
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Table 4. Bleeding risk according to the elective surgery/intervention12

Minor risk procedures (infrequently bleeding and with low clinical
impact)

Dental extractions (1-3 teeth), paradontal surgery, implant
positioning, subgingival scalling/cleaning

Cataract or glaucoma intervention
Endoscopy without biopsy or resection

Superficial surgery (abscess incision, small dermatologic excisions,
skin biopsy)

Pacemaker or ICD implantation (except complex procedure)

Electrophysiological study or catheter ablation (except complex
procedure)

Routine elective coronary/peripheral artery intervention (except
complex procedure)

Intramuscular injection (vaccination)

Low risk procedures (infrequent bleeding or with non-severe clinical
impact)

Complex dental procedure
Endoscopy with simple biopsy
Small orthopedic surgery (foot, hand, arthroscopic surgery)

High risk procedures (frequent bleeding and/or with important clinical
impact)

Cardiac surgery

Peripheral arterial revascularization surgery (aortic aneurysm repair,
vascular bypass)

Complex invasive cardiological interventions, including lead
extraction, (epicardial) VT ablation, chronic total occlusion PCI
etc.)

Neurosurgery
Spinal or epidural anesthesia; lumbar diagnostic puncture

Complex endoscopy (multiple/large polypectomy, ERCP with
sphincterotomy etc.)

Abdominal surgery including liver biopsy

Thoracic surgery

Major urologic surgery and biopsy including kidney
Extracorporeal shockwave lithotripsy (ESWL)
Major orthopedic surgery

ICD; implantable cardioverter-defibrillator, VT; ventricular tachycardia,
PCI,; percutaneous coronary intervention, ERCP; endoscopic retrograde
cholangiopancreatography.
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Table 5. Timing of last NOAC intake before an elective surgery/intervention12

Dabigatran Rivaroxaban-apixaban-edoxaban
No need of perioperative bridging
Minor risk procedure:
Perform procedure at trough level
Resume same day
(no interruption of drug) or latest next day
Low bleeding risk High bleeding risk Low bleeding risk High bleeding risk
CrC1 >80 mL/min >24 >48
CrCl 50-79 mL/min >36 >72 >24 13
>
CrCl 30-49 mL/min >48 >96 B
CrCl 15-29 mL/min No indication No indication >36

CrCl <15 mL/min

Restart NOACs 24 hours
after low bleeding risk

Restart NOACs 48-72 hours
after high bleeding risk

No official indication for use

Values are presented as hours.

NOAC; non-vitamin K dependent oral anticoagulant, CrCl; creatinine clearance.
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