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New oral anticoagulants
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he most important and widely-prescribed drug for anticoagulation is a vitamin K antagonist

such as warfarin although it has several limitations in clinical use. New oral anticoagulants
(NOACs) have been developed to overcome these problems. The clinical efficacy and safety of
dabigatran, rivaroxaban, and apixaban have been shown to be superior to warfarin through
large-scale clinical trials. These NOACs can replace warfarin in significant proportions of patients
with non-valvular atrial fibrillation to prevent stroke. Recent management guidelines for atrial
fibrillation have already recommended NOACs for stroke prevention instead of warfarin. Future
clinical studies should resolve the limitations of NOACs and try to extend their clinical indications.
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Figure 1. Time to peak concentration of each oral anticoagulant.

Initiation

Propagation

Fibrin formation

Fibronogen =———— Fibrin

Figure 2. Coagulation cascades and targets of new oral anticoagu-
lants. TF, tissue factor.
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Figure 3. Half-life of each oral anticoagulant.
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Table 1. Metabolism of oral anticoagulants

Drug interaction
CYP2C9, CYP1A2,
CYP3A4 inhibitors
Dabigatran  Renal 85% P-gp inhibitors

Rivaroxaban CYP3A4 CYP3A4 inhibitors
Renal 66% (unchanged P-gp inhibitors
36%; inactive 30%)

Agent Metabolism
Warfarin CYP

Apixaban CYP3A4 CYP3A4 inhibitors
Renal 27% P-gp inhibitors
Edoxaban  Renal 35% to 50% P-gp inhibitors

CYR cytochrome P450; P-gp, P-glycoprotein.
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Table 2. Clinical trials for new oral anticoagulants versus warfarin in nonvalvular atrial fibrilla-

tion

RE-LY ROCKET-AF

ARISTOTLE

Double blind,
double dummy

Study design Open label

Treatment groups

Dabigatran 110 mg bid  (or 15 mg) QD
Control group Warfarin (INR 2-3) Warfarin (INR 2-3)
TTR 55%
Sample size 18,113 14,264
Risk factors >1 >2
Previous stroke (%) 20 34
CHADS; score 2.1 35
Age 715 73.0
ASA treatment (%)  39.8 36.5

Double blind,
double dummy

Dabigatran 150 mg bid; Rivaroxaban 20 mg Apixaban 5 mg bid

Warfarin (INR 2-3)
TTR 62%

18,201
=1

19

2.1
70.0
30.9

bid, twice a day; QD, once a day; INR, International Normalised Ratio; TTR, time in therapeu-
tic range, CHADS,, cardiac failure, hypertension, age, diabetes, stroke; ASA, aspirin.

Table 3. Outcomes of new oral anticoagulant trials

RE-LY ROCKET-AF ARISTOTLE
Stroke and systemic D150: 1.11% (SUP) R:2.1% (NI) A:1.27% (SUP)
embolism D110: 1.563% (NI) W: 2.4% W: 1.60%

W: 1.69%

Death from any D150: 3.64% (P=0.051) R: 4.5% (p=0.15)

cause D110: 3.75% (P=0.13)  W: 4.9%
W: 4.13%
Major bleeding D150: 3.11% (P=0.31) R:3.6% (p=P
D110: 2.71% (P=0.003) W: 3.4%
W: 3.36%
Intracranial D150: 0.30% (P<0.001) R:0.5% (P=0.02)
hemorrhage D110: 0.23% (P<0.001) W-: 0.7%

W: 0.74%

A: 3.52% (P=0.047)
W: 3.94%

A: 2.13% (P<0.001)
W: 3.09%

A: 0.33% (P<0.001)
W: 0.80%

D150/D110, dabigatran 150 mg/110 mg group; SUPR superior; NI, non-inferior; W, warfarin

group; R, rivaroxaban group; A, apixaban group.
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