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Atrial fibrillation (AF) is the most common cardiac abnormality associated with ischemic stroke. Anticoagulant therapy plays an
important role in the prevention of stroke associated with AF. Risk stratification and selection of oral anticoagulants in patients with
AF are usually performed according to international guidelines from Europe or the United States of America. However, pivotal trials
enrolled only a small number of Asian subjects, limiting the application of international guidelines to Korean patients with AF. The
Korean Heart Rhythm Society organized a Korean AF Management Guideline Committee and analyzed all available studies regarding
the management of AF, including studies on Korean patients. Expert consensus or guidelines for the optimal management of Korean
patients with AF were achieved after a systematic review with intensive discussion. This article provides general principles for appro-
priate risk stratification and selection of anticoagulation therapy in Korean patients with AF. (Korean J Med 2018;93:87-109)
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Risk factor

Congestive heart failure

Sign/symptoms of heart failure or reduced ejection fraction (< 40%)

Hypertension

Resting blood pressure > 140/90 mmHg on at least two occasions or current antihypertensive treatment

Age
75 years or older
Diabetes mellitus

Fasting glucose > 125 mg/dL or current treatment with an oral hypoglycemic agent or insulin

Stroke or systemic embolism

Previous stroke, transient ischemic attack, or systemic thromboembolism

Vascular disease

Previous myocardial infarction, peripheral artery disease, or aortic plaque®

Age
65-74 years
Sex category
Female
Maximum total score

>4 mm or ulcerative or mobile plaque [4].
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Figure 1. Algorithm of stroke prevention in patients with non-
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Table 2. Suggested risk factors for bleeding

Modifiable

Non-modifiable

Hypertension (especially systolic blood pressure > 160 mmHg)
Labile INR (time in therapeutic range < 60%)

Concomitant antiplatelets or NSAIDs

Alcohol > 8 drinks/week

Possibly modifiable
Anemia
Impaired renal function (serum creatinine >2.3 mg/dL)

Age (> 65 years or > 75 years)

History of major bleeding

Previous stroke

Dialysis-dependent kidney disease or renal transplant
Cirrhotic liver disease

Malignancy

Genetic factors

Biomarker

High-sensitivity troponin

Growth differentiation factor-15

Impaired liver function (bilirubin > 2x upper limit of normal, in as- Serum creatinine/estimated creatinine clearance

sociation with AST/ALT/ALP > 3x upper limit of normal)
Reduced platelet count or function

INR, international normalized ratio; NSAIDs, non-steroidal anti-inflammatory drugs; ALT, alanine aminotransferase; AST, aspartate

aminotransferase; ALP, alkaline phosphatase.
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Table 3. Comparison of approved non-vitamin K antagonist oral anticoagulants

Dabigatran (RE-LY) Rivaroxaban (ROCKET-AF)  Apixaban (ARISTOTLE) Edoxaban (ENGAGE AF-TIMI 48)
Mechanism Oral direct thrombin inhibitor Oral direct factor Xa inhibitor Oral direct factor Xa Oral direct factor Xa inhibitor
inhibitor
Bioavailability (%) 6 66 fasting, 80-100 with food 50 62
Time to peak levels 3 2-4 3 1-2
(hours)
Half-life (hours) 12-17 5-13 9-14 10-14
Excretion 80% renal 66% liver, 33% renal 27% renal 50% renal
Dose 150 mg bid or 110 mg bid 20 mg qd 5 mg bid 60 mg qd or 30 mg qd

Dose reduction CrCl 30-49 mL/min: 15 mg qd

Study design Randomized, open-label Randomized double-blind
Number of patients 18,113 14,264
Follow-up duration 2 1.9

(years)

Control group Dose-adjusted warfarin vs. blinded doses ~ Dose-adjusted warfarin vs.

If at least two: age > 80 Creatinine clearance of 30-50 or body weight <

years, body weight <60 kg, 60 kg or verapamil or quinidine or dronedarone:

serum creatinine > 1.5:2.5 60 mg to 30 mg or 30 mg to 15 mg

mg bid
Randomized double-blind Randomized double-blind
18,201 21,105
1.8 2.8

Dose-adjusted warfarin vs. Dose-adjusted warfarin vs. edoxaban (60 mg once

of dabigatran (150 mg twice daily, 110 mg  rivaroxaban (20 mg once  apixaban (5 mg twice daily) daily, 30 mg once daily)
twice daily) daily)

Age (years) 71.5 + 8.7 (mean + SD) 73 (65-78) (median [IQR]) 70 (63-76) (median [IQR])] 72 (64-78) (median [IQR])

Male sex (%) 63.6 60.3 64.5 61.9

Mean CHADS, 2.1 3.5 2.1 2.8

Warfarin ~ Dabigatran Dabigatran Warfarin Rivaroxaban Warfarin Apixaban Warfarin Edoxaban 60 Edoxaban 30
(n= 150 (n= 110 n=7133) (=7131) (=9,081) (1=9,120) (n=7,036) (n=17,035) (n=7,034)
6,022) 6,076) (n=6,015)
Event rate Event rate (RR  Eventrate  Eventrate Event rate Event rate Event rate Eventrate  Eventrate (HR  Event rate (HR
(%/year)  vs. warfarin) (RR vs. (%/year) (HR vs. (%lyear) (HR vs. (%l/year) vs. warfarin) vs. warfarin)
(%o/year) warfarin) warfarin) warfarin) (%l/year) (Yo/year)
(Yo/year) (%o/year) (%o/year)
Stroke/systemic 1.72 1.12 (0.65, 1.54(0.89, 2.4 2.1(0.88, 1.60 1.27 (0.79, 1.80 1.57 (0.87, 2.04 (1.13,
embolism 0.52-0.81; p for  0.73-1.09; 0.75-1.03; p for 0.66-0.95; 0.73-1.04; p for  0.96-1.34; p for
non-inferiority  p for non- non-inferiority p for non- non-inferiority  non-inferiority
and superiority  inferiority <0.01, p for inferiority <0.001, pfor  <0.005, p for
<0.001) <0.001) superiority <0.001 p for superiority = 0.08)  superiority
=0.12) superiority =0.10)
=0.01)

Ischemic stroke 1.22 0.93 (0.76, 1.34 (1.10, 1.42 1.34 (0.94, 1.05 0.97 (0.92, 1.25 1.25 (1.00, 1.77 (1.41,
0.59-0.97; 0.88-1.37; 0.75-1.17; 0.74-1.13; 0.83-1.19; 1.19-1.67;
p=0.03) p=042) p=0.581) p=042) p=0.97) p<0.001)

Hemorrhagic stroke 0.38 0.10 (0.26, 0.12(0.31, 0.44 0.26 (0.59; 0.47 0.24 (0.51, 0.47 0.26 (0.54, 0.16 (0.33,
0.14-0.49; 0.17-0.56; 0.37-0.93; 0.35-0.75; 0.38-0.77; 0.22-0.50;
»<0.001) »<0.001) p=0.024) »<0.001) »<0.001) p<0.001)

Major bleeding 3.61 3.40 (0.94, 2.92 (0.80, 3.45 3.60 (1.04; 3.09 2.13 (0.69, 343 2.75 (0.80, 1.61 (0.47,
0.82-1.08; 0.70-0.93; 0.90-2.30; 0.60-0.80; 0.71-0.91; 0.41-0.55;
p=041) p=0.003) p=0.58) p <0.001) p<0.001) p<0.001)

Intracranial 0.77 0.32(0.42, 0.23(0.29, 0.74 0.49 (0.67,; 0.80 0.33 (0.42, 0.85 0.39(0.47, 0.26 (0.30,

bleeding 0.29-0.61; 0.19-0.45; 0.47-0.93; 0.30-0.58; 0.34-0.63; 0.21-0.43;
p<0.001) p<0.001) p=0.02) p<0.01) p<0.001) p<0.001)

Gastrointestinal 1.09 1.60 (1.48, 1.13 (1.04, 1.24 2.00 (1.61; 0.86 0.76 (0.89, 1.23 1.51(1.23, 0.82 (0.67,

major bleeding 1.19-1.86; 0.82-1.33; 1.30-1.99; 0.70-1.15; 1.02-1.50; 0.53-0.83;
p<0.001) p=0.74) p<0.001) p=0.37) p=0.03) p<0.001)

Myocardial 0.64 0.81 (1.27, 0.82(1.29, 1.12 0.91 (0.81; 0.61 0.53 (0.88, 0.75 0.70 (0.94, 0.89 (1.19,

infarction 0.94-1.71; 0.96-1.75; 0.63-1.06; 0.66-1.17; 0.74-1.19; 0.95-1.49;
p=0.12) p=0.09) p=0.12) p=0.37) p=0.60) p=0.13)

All-cause death 4.13 3.64 (0.88, 3.75(0.91, 2.21 1.87 (0.85; 3.94 3.52(0.89, 4.35 3.99(0.92, 3.80(0.87,
0.77-1.00; 0.80-1.03; 0.70-1.02; 0.80-0.99; 0.83-1.01; 0.79-0.96;
p=0.051) p=0.13) p=0.07) p=0.047) p=0.08) p =0.006)

RE-LY, randomized evaluation of long-term anticoagulation therapy; ROCKET AF, rivaroxaban once daily oral direct factor Xa inhibition compared with vitamin K antago-
nism for prevention of stroke and embolism trial in atrial fibrillation; ARISTOTLE, apixaban for reduction in stroke and other thrombo-embolic events in atrial fibrillation;
ENGAGE AF-TIMI 48, effective anticoagulation with factor Xa next generation in atrial fibrillation-thrombolysis in myocardial infarction 48; bid, bis in die (twice a day); qd,

quaque die (once a day); RR, relative risk; HR, hazard ratio.
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AZo] BAZ O R o351 21% Aaslion 38 &3 A
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ZIHFEAfES

ROCKET-AF 3-7{43]0]|A1i= 2]H}=ARE 20 mg (Cockroft-Gault
4o ols)] AH A oteld A AL 30-49 mL/min $H2}
£ 15 mgo & §5F 27, Table 3y Foigt 3|t} ouhgl
Fojgo g Fzk9 wigsto] zsgstelct. 2uFEANE in-
tention-to-treat Aol A k&S 9 Al MAZ ofvf git=
ol Rt HF5kA] Atal, TREF| whE X &-ait &
A oAl ﬂ"z T QA MHFo] kbRl i) 21% A4st
o] 3AH $LAE HoEqlr). gutEAR el H]

S AR, BN HEF EE 0 E8 PSS Bad

o

NOACI} HIEIRI K ZEtA|e| H|w

AAE wE% 4
olti76]. Slutelal NOACS] F2t¢] Ql4F qlio] it
NOAC 42,4113} ohle] 29272 0] 3212 wjelisst 4
o]l T2 NOACE olahalof e M3 Ei A4 A4

ot 7} NOAC L%

Z MBS 19% 7AA|ZTHrelative risk [RR] 0.81, 95%
confidence interval [CI] 0.73-0.91, p < 0.0001). o]&|3} F =
T2 A HEF9 o] 7]A3FETHRR 049, 95% CI
0.38-0.64, p < 0.0001). AFEE-2 NOACTA 10% Hke

(RR 0.90, 95% CI 0.85-0.95, p = 0.0003), =7u] &L Aul
(RR 0.48, 95% CI 0.39-0.59, p < 0.0001)0] A5k, oJAk =
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NOAC®] ¥ £ 2804 L
EE ok NOACS] &€ 4 a¥k= INR =4do] & ¢F
e el wl Aol AW o 24 Gehdti e
p = 0.022). 53|, 2futelof H]g NOACS] =7 &8 9] 4
A INR 24 30 Fgh 21082 HIT)s3,77].
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AAE ShAfol| A
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= 0.76, 95% CI 0.72-0.80) [83]. &8 k7t *J%é}‘iiiﬂfl
53] A& AIZPA] gho] BRAEESITHS4]. =8 NOAC -9

f

:L of

HERE Ao M2, 4S5 52 S5 =0 T A-EA= of
el 2} NOACS A3 uf 5—4% A MRS, 52 5
£ 80| W7} WQITHRS). A% 7152 NOACS] &3 %

A& flote] A71des EWHEMOIC FITH86).

g 4143 SRjol A efutl S A wolli= H3E INR
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H|I7LEE 110 mg 1Y 23], 2|ulSARE 15 mg 1Y 13, of|5AL
Hh 30 mg 1Y 132 Zegstal, opgapke agoted > 1.5
mg/dLO] A, tho] > 80A] T Al < 60 kgolH, 2.5 mg 1Y
23] & 7FeFetcl{40-43]. gh=elofl Al S == NOACS] £5F
e 7128 ohe3} Zri(Table 4) [70].
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Table 4. Dose reduction criteria for NOAC

A& HEF Y A -

Dose reduction criteria Dose
Dabigatran Creatinine clearance 30-50 mL/min 110 mg bid
P-glycoprotein inhibitors*
Clopidogrel, aspirin, NSAIDs
Increased bleeding risk®
Age 75 years or more
Rivaroxaban Age 80 years or more 15mgqd
Creatinine clearance 15-50 mL/min°
Apixaban At least two: 1) age 80 years or more, 2) body weight 60 kg or less, 3) creatinine > 1.5 2.5 mg bid
mg/dL
Edoxaban P-glycoprotein inhibitors* 30 mg qd
Body weight 60 kg or less

Creatinine clearance 15-50 mL/min‘

NOAC, non-vitamin K antagonist oral anticoagulant; bid, bis in die (twice a day); qd, quaque die (once a day).

*P-glycoprotein inhibitors: amiodarone, verapamil, dronedarone, etc.

*Increased bleeding risk: coagulopathy, thrombocytopenia, platelet dysfunction, recent major trauma or biopsy, infective endocarditis
“Should be used with caution in patients with significant renal impairment (creatinine clearance 15-29 mL/min).
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Lz 5 B2 /20 At 22 WEH SFHE Mg o]F 34| & H8) f5oltk
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Acute ischemic stroke or transient ischemic attack

Exclusion of intracerebral bleeding

l

L l

}

|

Transient ischemic Mild stroke Moderate stroke Severe stroke
attack NIHSS<8 NIHSS 8-15 NIHSS >15
F 2 . v
£
Brain imaging at day 6 Brain imaging at day 12
to exclude hemorrhagic to exclude hemorrhagic
transformation transformation
o o
¥ . i L 4 = _
Initiate oral ) -' Initiate oral i i Initiate oral Initiate oral
anticoagulation anticoagulation anticoagulation anticoagulation
1 day after acute 3 day after acute 6 day after acute 12 day after acute
aventt \_ event®t y event®d event?t

Figure 2. Initiation of oral anticoagulation in nonvalvular atrial fibrillation patients after stroke. “Factors favoring earlier initiation of oral

anticoagulation therapy: small infarction, cardiac thrombus on echocardiography, no need for percutaneous gastrostomy, no need for
carotid surgery, no hemorrhagic transformation, clinically stable, young patient, and well-controlled blood pressure. ®Factors favoring
more delayed initiation of oral anticoagulation therapy: moderate or large infarction, need for percutaneous gastrostomy, need for carotid
surgery, hemorrhagic transformation, clinically unstable, elderly patient, and uncontrolled blood pressure. NIHSS, National Institutes of

Health Stroke Severity Scale.
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Sltci(class 1la, level of evidence B) [119].

3. e ARE e SRS A =gt SRS AFE T
B2 W8Sk A RE T 4 Q=S Skci(class 1la, level
of evidence C).

4. FFUAE EE59 LEY oA &8 $1ES £l
7] Y&l LS & 2Ask K (class 1la, level of evidence B)
[124].

5. 91 29 R0l 2L A4S, ThlZIER 150 mg 19 2
3], 2Rk AR 20 mg 19 13], o SARE 60 mg 1Y 13]1&
A2Iet L 2] NOAC = 9}uglo] 415 Chclass T
level of evidence B) [41,58,68,125-128].
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Figure 3. Management of a bleeding event in patients receiving oral anticoagulation. NOAC, non-vitamin
K antagonist oral anticoagulant; INR, international normalized ratio.
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Table 5. Guidance for temporary interruption of NOAC before surgery

Dabigatran

Apixaban, edoxaban,

rivaroxaban Low-risk surgery High-risk surgery
Low-risk surgery High-risk surgery
Creatinine clearance >80 mL/min 24 hours 48 hours 24 hours 48 hours
Creatinine clearance 50-80 mL/min 36 hours 72 hours 24 hours 48 hours
Creatinine clearance 30-50 mL/min 48 hours 96 hours 24 hours 48 hours
Creatinine clearance 15-30 mL/min Not indicated Not indicated 36 hours 48 hours

NOAC, non-vitamin K antagonist oral anticoagulant.
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Figure 4. Antithrombotic therapy after acute coronary syn-
drome in patients with atrial fibrillation. AF, atrial fibrillation;
ACS, acute coronary syndrome.
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coronary intervention in patients with atrial fibrillation. AF,
atrial fibrillation; PCI, percutaneous coronary intervention.
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