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ABSTRA (T .
Dental Treatment for Patients with Non-Vitamin K Antagonist Oral Anticoagulant
Department of Oral Maxillofacial Surgery University of Ulsan Hospital
School of Medicine University of Ulsan

lel-Yong Sung D.D.S, Ph.D

The vitamin K antagonist (VKA), cumadin, or warfarin, is the only antithrombotic drug that can be orally administered and has
excellent effective for decades. However, it is cumbersome to periodically inspect the prothrombin time (PT) order to maintain
adequate concentrations that do not cause bleeding, takes a few days to indicate therapeutic effects, gets affected by several factors
such as food and drugs etc, and narrow in the therapeutic range.

Although recently in development, the non-vitamin K antagonist anticoagulants(NOACs) exhibit a rapid onset of action and have
relatively short half- lives compared to Coumadin. Because of these pharmacokinetic properties, it is possible to modify an
individual's anticoagulation status quite rapidly, minimizing the period where the anticoagulation activity is therapeutically sub-
optimal. And the short half -lives of these drug allow for the relatively rapid reduction of their anticoagulation effects.

There are currently no published clinical trials specifically assessing the bleeding risks associated with dental procedures for
patients taking the NOACs.

It is not necessary to interrupt NOAC medication for dental procedures that are likely to cause bleeding, but which have a low risk
of bleeding complications. Because the bleeding risk for these procedures is considered to be low, the balance of effects is in
favour of continuing the NOAC treatment without modification, to avoid increasing the risk of a thromboembolic event.

The patients should be advised to miss(apixaban or dabigatran) or delay(rivaroxaban) a dose of their NOAC prior to dental
procedures that are likely to cause bleeding and which have a higher risk of bleeding complications. Because the risk of bleeding
complications for these procedures is considered to be higher, the balance effects is in favour of missing or delaying the pre-
treatment NOAC dose. The interruption is only for a short time to minimize the effect on thromboembolic risk,
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1. NOACs EI?

dabigatran©] 20104 FDAOA 5¢1& W2 S rivar—
oxaban, apixaban, edoxaban 5= lgo} EA]E]o] A=
7Here SAlel= =02 new oral anticoagulant T

Factor Xa inhibitors
Rivaroxaban (Xarelto)
Aplxaban (Eliquis)
Edoxaban (Lixiana)

Factor |la inhibitors
Dabigafran (Pradaxa)

| Fibrinogen

Fibrim |

Fig.1. Targets for warfarin, heparin,and new oral anticoagulants (NOACs) in the coagulation pathway. Warfarin and
heparin inhibit multiple coagul ation factors simultaneously. Dabiga tran directly inhibits factor lla. Rivar aban,
apixaban, and edoxaban directly inhibit factor Xa. adaped from Emostasi.svg (https://commons.wikimedia.

org/wiki/File:Emostasi.svg).
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Sff v =T}, P-glycoprotein(P-gp) AAoll 2Jsf rivar—
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2. %87/ A4 eI} 2k Adteka, Uolrt-$elat VI
Rivaroxaban dabigatran& 44718 AR 2Rt o] B4 59 EB¥1 A4S 209k EBNL B
AeAtgo =, SolHolal ARt avtE Hol= 331l A2 EAJe} A7), TlAC o] B4 Foll
Table 1. Absorption and Metabolism of the Different NOACs
Pharmacokinetics Dabigatran Rivaroxaban Apixaban Edoxaban
Mechanism Direct thrombin inhibitor Factor Xa inhibitor Factor Xa inhibitor Factor Xa inhibitor
Bioavailability 6~7% 80% 50% 62%
Prodrug Yes No No No
Time to peak levels(h) 2~3 2.5~4 3~4 1~2
Half-life(h) 14~17 9~13 8~15 9~10
Clearance non-renal/renal(%) 20/80 65/35 73/27 50/50
Liver metabolism: No Yes(30%) Yes(15%) Minimal
CYP3A4 involved
Intake with food No effect 39% more No effect 6~22% more

Adapted from the article of Mani and Lindhoff-Last. Drug Des Devel Ther 2014,8:789-798.12
NOAC, new oral anticoagulant; EHRA, European Heart Rhythm Assoication; CYP3A4, cytochrome P450 3A4.
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nine clearance, Cler)©] <30 mL/ming! k= ARE-S- 1]
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2) Rivaroxaban (Xarelto®)

AdEl2] 213 XaQlak AAIAQ] rivaroxaban-- throm—

Dabigatran

y r

Idarucizumab

Fig. 2. Mechanism of action of idarucizumab. The prothrombinase complex consists of Factor Xa (Xa) and Factor Va
(Va), and catalyzes the conversion of inactive prothrombin to the active protease, thrombin (lla). This leads
to fibrin generation and clot formation.The effect of the thrombin inhibitor dabigatran is reversed by idaruci—

zumab, a humanized monoclonal antibody.
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3) Apixaban(Eliquis®)
Apixaban B3t A7 XadlA} A (direct factor Xa
inhibitor) 247 rivaroxaban®] 258713} H|4=5]c}, 71
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4) Edoxaban(Savaysa® Lixiana®)
7P 2ol ml= AF Ol (FDA) 5¢1e 2 Xagl
2} A2 ok 62% M| 0] 882 71Tk CYP3A4C]5h
A AL AL, 1-2A17F ol #|11 s Ieof| mEeich B
= 10-14 A7t 50%7} A0 2 v dHTy,

3. &7 (reversal agent)
’5‘0* TAIE B8l et Edo] AU S5
QS Qi ofuf a2 o] 28-S w2 A
AN D7} Ql=], NOACe tigh AR & 7]
o] PIAIFE AX| 11 SIck(Table 2).

Idarucizumab2 1A GA| 2 Al (monoclonal an—

=)
ok
)«

: Xa inhibitors

Y ow

Andexanet
alpha

Fig. 3. Mechanism of action of andexanet alpha. The effect of the Factor Xa inhibitors(rivaroxaban, apixaban, and
edoxaban) may be reversed by andexanet. This molecule has high binding affinity for Factor Xa inhibitors. This
results in rapid reduction of the free plasma concentration of Factor Xa inhibitors and neutralization of their
anticoagulant effect by restoring generation of thrombin
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S} Zufjago] glo] Fll-3arof| Faka IR A] Yot 213 oA HARE ThFsh] A9 o ofS0] 7Hs
Q1A Xa inhibitor®] §-317 280 JAA= /HEEQI & RUYEPL el B8 A HrhFa4do] gkl ARt
(Fig.3). Andexanet E3F Xa AYAIE AH&ohH= T5 54 Q1 HAR= AlgsHA] b=t

>
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Xa inhibitors

I > Dabigatran

Va Xa »
@~ h" B
L

Fibri
ibrinogen Ciraparantag

Fibrin

Fig. 4. Mechanism of action of ciraparantag. The effect of the Factor Xa inhibitors(rivaroxaban, apixa—
ban, and edoxaban) and thrombin inhibitor (dabigatran) may bereversed by the direct binding of
ciraparantag, a small synthetic molecule.
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Table 2. Phamacokinetics and reversal of new oral coagulants
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b | R NLAYS)
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stE 2 3hAG1A] ghth NOACs B-8-2 2]&35to 24 o
b= £ ALt YA FHOZ o= A

A P& Alolo] At
AR SRS T1A|o] Eg on
% 5ol o Hﬂx}ﬂr”«l Sflof gt

olofstr] whze] 2

|7
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Pharmacokinetics and reversal of new oral anticoagulants

Drabigatran Apixaban Rivaroxaban Edoxaban
Mechanism Direct factor lla inhibitor Direct factor Xa inhibitors
fenas (hours) 1-3 23 2 1-2
Protein bound 5% B7% B5% 20%
vd (L) B0 i | 50 300
Excration Ramnal Renalhepatic Ranalhepatic Ranal
T1./2 (hours) 127 B-15 813 810
Dialyzabla Yes No Mo Mo
Drrug interaction P-gp inhibitors P-glycoprotein inhibitors &for CYP3A4 P-gp inhibitors
inhibitors

Manitering Thrambin clotting time Anti-Xa activity”

Ecarin clotting time®
FFP Mot effective Mot affective
PCC Partially effective?® Partially effective?®
Target reversal Idarucizumalby Andexansat alfa

Aripazine Aripazine

& Mormal TT ar aPTT suggests a low plasma dabigatran level.
® Prothrombin fime is prolonged, but dependants on reagents used.

© Activated PCC may ba more effective, but thera are no large-scale clinical trials, and there is a potential risk of thrombosis.
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