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Application of New Oral Anticoagulants: Prevention of Stroke in Patients with
Nonvalvular Atrial Fibrillation

Dongmin Kim and Myung-Yong Lee

Department of Internal Medicine, Dankook University College of Medicine, Cheonan, Korea

Only anticoagulation has been shown to reduce atrial fibrillation-related deaths. Vitamin K antagonists are difficult to use due to
their narrow therapeutic range, unpredictable response, requirement for frequent coagulation monitoring, frequent dose adjustment,
slow onset-offset, and numerous drug-drug and drug-food interactions. New oral anticoagulants (NOACs), such as dabigatran,
rivaroxaban, and apixaban have been developed and are available in Korea, and edoxaban was shown to be effective and safe, also.

NOAC:s showed better pharmacodynamics with predictable serum concentrations and effects, and no requirement for coagulation

monitoring. These drugs have been shown to be more effective and safer than warfarin for prevention of stroke and systemic

thromboembolism in patients with nonvalvular atrial fibrillation. Broad, appropriate, and aggressive use of NOACs would improve
the results of treatment in patients with nonvalvular atrial fibrillation in Korea. (Korean J Med 2014;87:26-33)
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Table 1. Risk factor-based approach expressed as a point based
scoring system, with the acronym of CHA2DS2-VASc

Risk factors

Score

Congestive heart failure/LV dysfunction” 1
HT®

Age>75

Diabetes mellitus
Stroke/TIA/systemic embolism
Vascular disease”

Age 65-74

Sex category (i.e. Female sex)

e S N NG B

9

LV, left ventricle; HT, hypertension; TIA, transient ischemic attack.
"LV dysfunction was defined arbitrarily as LV ejection fraction
<40%.
*Untreated hypertension > 160/95 or use of anti-hypertensive drugs.
“Prior myocardial infarction, peripheral arterial disease or aortic
plaque.

Maximum score
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Table 2. Pharmacodynamics and pharmacokinetics of new oral anticoagulants

Dabigatran [21] Rivaroxaban [22] Apixaban [23] Edoxaban [24]

Mechanism (target) Thrombin Factor Xa Factor Xa Factor Xa
Dosage Fixed, BID Fixed QD Fixed, BID Fixed, QD
Oral bioavailability, % 5 80-100 50-85 62
Time to peak level, hr 1-3 2-4 1-4 1-2
Half-life, hr 12-14 7-13 8-13 9-10
Renal clearance, % 80 66 25 60
Metabolism (Cytochrome P450) No Yes Yes Yes
Substrate of P-glycoprotein Yes Yes Yes Yes
Monitoring of anticoagulation No No No No
Antidote No No No No

Factor Xa, activated factor X; BID, twice daily; QD, once daily.
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&L #2904 & = J%0] 9= 71est ofd s B © 0, £3] dabigatran 150 mg BID, apixaban 5 mg BID+= &}
OB Yol AAE ool BFHES HAT Wb glo Rl Hste] FAHOR ofu] gl 94T AE ek
] Eo] T W 28-S Holn] oS %%L o B W A 2 THFig. 1-A). Edoxaban 30 mg QD+ 2 FHH o 9l

s lﬂ of of= &7} ARRHA|AL HE ofEelur s4 e A A ehutglof wisto] SAH R ou] A ATt AIE
|

s2go] o] glojA ulek K ZaAo] ulate] Apg-aly ok,
2 43 okAskTi2124] NOACe] 7= efutelo] ujalo] a|84 HEEe Zol
IO oulle] Ragel 284 HEFS A

NOACS| &1} Zolo ) UehdtiFig 1B). AAIR olakele] Hal 58

A HEFS BAH R G051 ol NOACS dabigatran
e NOACE: A de @ o HE5(3gd % =€ 150 mg BID7} -3-21&}ch(Fig. 10).

Table 3. Phase 3 clinical trials for stroke prevention in atrial fibrillation

Dabigatran [25] Rivaroxaban [26] Apixaban [27] Edoxaban [28]
Study design PROBE Double blind Double blind Double blind
Primary endpoint All (ischemic and All (ischemic and All (ischemic and All (ischemic and
hemorrhagic) stroke and hemorrhagic) stroke and hemorrhagic) stroke and hemorrhagic) stroke and
systemic embolism systemic embolism systemic embolism systemic embolism
Number of patients 18,111 14,264 18,201 21,105
Median follow-up, yr 2.0 1.9 1.8 2.8
Randomized groups Dose-adjusted warfarin Dose-adjusted warfarin Dose-adjusted warfarin Dose-adjusted warfarin
Dabigatran 110 mg BID Rivaroxaban 20 mg QD Apixaban 5 mg BID Edoxaban 60 mg QD
Dabigatran 150 mg BID Edoxaban 30 mg QD
Analysis Intention to treat As treated Intention to treat Intention to treat
Dose reductions No Cer 30-49 mL/min > 2 of following criteria Any of the following criteria
+ Age>80yr + Cer 30-50 mg/min
+ Weight <60 kg + Weight <60 kg
+ Serum Cr > 1.5 mg/dL + Use of G-glycoprotein
inhibitor
TTR (INR 2.0-3.0), % 64 58 66.0 68.4
Age, yr 71.5 £ 8.7 (mean = SD) 73 (65-78) 70 (63-76) 72 (64-78)
Median (interquartile range) Median (interquartile range) Median (interquartile range)
Male, % 63.6 61.3 64.5 61.9
CHADS?2 score (mean) 2.1 35 2.1 2.8

PROBE, prospective randomized open-label and blind endpoints; BID, twice daily; QD, once daily; Ccr, Creatinine clearance; Cr, crea-
tinine; SD, standard deviation; TTR, time in therapeutic range; INR, international normalized ratio.
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Dabigatran 110 mg BID i 0.91

95% CI

0.74-1.12

Dabigatran 150 mg BID —— 0.65 0.51-0.81
Rivaroxaban 20 mg QD — 0.85 0.70-1.03
Apixaban 5 mg BID —— 0.79 0.65-0.95
Edoxaban 60 mg QD —— 0.88 0.75-1.03
Edoxaban 30 mg QD —h— 113 0.97-1.31
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Warfarin Better —
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Dabigatran 110 mg BID — 113 0.89-1.42
Dabigatran 150 mgBID 075 0.58-097
Rivaroxaban 20 mg QD — 0.94 075-117
Apixaban 5 mg BID — 102 081-1.29
Edoxaban 60 mg QD — 1.00 0.83-119
Edoxaban 30 mg QD — 14 119-167
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Dabigatran 110 mg BID i 031 0.17-0.56
Dabigatran 150 mg BID i 0.26 0.14-0.49
Rivaroxaban 20 mg QD i 0.59 0.37-0.93
Apixaban 5 mg BID 1 0.51 0.35-0.75
Edoxaban 60 mg QD i 0.54 0.38-0.77
Edoxaban 30 mg QD i 033 0.22-0.50
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Figure 1. Efficacy of NOAC. This is not a head-to-head comparison.
No clinical conclusion should be drawn from this graph. All the data
were depicted from references 25-28 as they were reported. (A)
Efficacy of NOAC on prevention of all stroke and systemic embo-
lism, (B) Efficacy of NOAC on prevention of hemorrhagic stroke,
and (C) Efficacy of NOAC on prevention of ischemic stroke.
NOAUC, new oral anticoagulant; BID, twice daily; QD, once daily;
HR, hazard ratio; CI, confidence interval.

5 mg BID, dabigatran 110 mg BID, Z12] 3! edoxaban 60 mg
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A &8935 A& o dabigatran 150 mg BID,
rivaroxaban 20 mg QD, Z12]1 edoxaban 60 mg QD2] 74-$-¢f
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Q HR 95% CI

Dabigatran 110 mg BID —— 0.80 0.70-0.93
Dabigatran 150 mg BID — 0.93 0.81-1.07
Rivaroxaban 20 mg QD —t 1.04 0.90-1.20
Apixaban 5 mg BID —— 0.69 0.60-0.80
Edoxaban 60 mg QD —— 0.80 0.71-0.91
Edoxaban 30 mg QD —— 0.47 0.41-0.55
I I I |
0.0 0.5 1.0 15 20

+— NOAC Better Warfarin Better —
@ HR 95% CI
— 110
— 1.50
— b 1

Dabigatran 110 mg BID 0.86-1.41

Dabigatran 150 mg BID 1.19-1.87

Rivaroxaban 20 mg QD 1.19-1.78[29]

Apixaban 5 mg BID i 0.89 0.70-1.15
Edoxaban 60 mg QD i 123 1.02-1.50
Edoxaban 30 mg QD I 0.67 0.53-0.83

[ [ ] |
0.0 0.5 1.0 15 20
+— NOAC Better Warfarin Better —

@ HR 95% C1

Dabigatran 110 mg BID —+— 0.78 0.74-0.83
Dabigatran 150 mg BID —A 091 0.86-0.97
Rivaroxaban 20 mg QD = 1.03 0.96-1.11
Apixaban 5 mg BID —— 0.68 0.61-0.75
Edoxaban 60 mg QD —— 0.86 0.80-0.92
Edoxaban 30 mg QD —+ 0.62 0.57-0.67
[ I I |
0.0 0.5 1.0 15 2.0

— NOAC Better Warfarin Better —

@ HR 95% C1

Dabigatran 110 mg BID B 135 0.98-1.87
Dabigatran 150 mg BID 138 1.00-1.91
Rivaroxaban 20 mg QD — 0.81 0.63-1.06
Apixaban 5 mg BID —— 0.88 0.66-1.17
Edoxaban 60 mg QD & 0.94 0.74-1.19
Edoxaban 30 mg QD - 119 0.95-1.49

[ [ [ |
00 05 10 15 20
<~ NOAC Better Warfarin Better —

Figure 2. Safety outcomes of NOAC. This is not a head-to-head comparison. No clinical conclusion should be drawn from this graph. All
the data were depicted from references 25-29 as they were reported. (A) Major bleeding of NOAC compared to warfarin, (B) Total
(major and minor) bleeding of NOAC, (C) Gastrointestinal bleeding of NOAC, and (D) myocardial infarction of NOAC.

NOAC, new oral anticoagulant; BID, twice daily; QD, once daily; HR, hazard ratio; CI, confidence interval.
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