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2018 KHRS Expert Consensus Recommendation for Oral Anticoagulants Choice and
Appropriate Doses: Specific Situation and High Risk Patients
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Oral anticoagulants (OAC) are necessary to prevent thromboembolism in patients with atrial fibrillation (AF). OACs used in
Korea are composed of warfarin and non-vitamin K antagonist OAC. Risk stratification and selection of OACs in patients with AF
is usually performed by international guidelines for AF management. However, these guidelines do not always reflect the unique
characteristics of AF patients in Korea as they were established based on a small portion of the Asian population and, therefore,
have limited application to Korean patients. In addition, under certain conditions, the choice of OACs and doses according to the
international guidelines are unsuitable for Korean AF patients. Recently, robust clinical data of Korean AF patients have become
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available. The Korean AF Management Guideline Committee, as part of the Korean Heart Rhythm Society, analyzed all available

studies regarding management of AF including those focusing on Korean patients. Expert consensus and guidelines for optimal

management of AF patients in Korea were established following systematic reviews and intensive discussions. This article provides

the appropriate choice of OACs and dose for management of Korean AF patients with various clinical conditions.

(Korean J Med 2018;93:110-132)

Keywords: Atrial fibrillation; Anticoagulants; Practice guideline; Stroke
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AYAIES HEFTY fdE &2 F5al 892 olE
ZhA12 4 olek FAIA QARIA A s7e) e
K Z38}A|(non-vitamin K antagonist oral anticoagulants, NOAC)2}
vjelo] W g A4 ARE] o ke b Fas)
34 Aol ZARIITHIA]L  Thul7hE R dabigatran) &
randomized evaluation of long-term anticoagulation therapy
(RE-LY) A0 27]e] the gao] ZAE|IT1]. 2l

APdH(rivaroxaban)-2- rivaroxaban once daily oral direct factor Xa

&

inhibition compared with vitamin K antagonism for prevention of
stroke and embolism trial in atrial fibrillation (ROCKET-AF) &1
2] oF= A Hapixaban)-2- apixaban for reduction in stroke and
other thromboembolic events in atrial fibrillation (ARISTOTLE)
AF3]oNA 7 7R SR BARERIAL, ZREFO] o]
geFo] ZAZQE o =AM edoxaban)2  effective  anti-
coagulation with factor Xa next generation in atrial fi-
brillation-thrombolysis in myocardial infarction 48 (ENGAGE
AF-TIMI 48) Q17{4]0]14] 27]2] Th2 gefo] AMRE|9LaL, 82
Z7do] E|Iti(Table 1). oFZARES: HIEF K AFAIE AR
g QAU AR o2 At A] ofAu Rt Hlal A7

o) 4lel 9 gake AAE
R1o| 8x10] 79 B4 NOACE F43 277} glo.
U, 54 SRl A 54 NOACS: AHESHE %

b& olg F3gth

A Y s Akt AGAEE 2ol Hd &

Al T
SH Ao NOAC ¥ 22 1%tk 5E NOACE
A8 % 9.
A AR SHE LA By Ase] A9 A4
4 o et ol il Br1 402 S 4 glck
AAE FAolA TAEY A3 fEES AT
.]

wheb ZJo|7h 9ot A AAHOR 181-465% Awo|u
[-11], S-2ubehe 47tm Aehs AdEo] AR 12.5%
[12,13] w2 o)) vls) 23 Wek APPASS 42N
o APwS Z7PAIkT LeiA Udek14] ABAEo] 7]
Aol A el 4 TS ATo] WSS o, P4

Table 1. NOAC:s doses used in large scale randomized trials in patients with non-valvular atrial fibrillation

NOAC

Dose

thu] 7} E 2HRE-LY) 150 mg 1 23]

110mg 1Y 23]

2]uFE AFKROCKET AF) 20mg 1 18], ZREFof| met 15 mg O & §-5F 7hef
o} 2] AHHARISTOTLE) Smg 123, ZREFo| et 2.5 mgl 2 &5 4T
of| = AHENGAGE AF) 60 mg 1<) 23], =2 E Zof u}e} 30 mg O 2 83 715F

30mg 1928, ZREFof mef 15 mgo 2 &5 7hef

NOAC, non-vitamin K antagonist oral anticoagulants; RE-LY, randomized evaluation of long-term anticoagulation therapy; ROCKET
AF, rivaroxaban once daily oral direct factor Xa inhibition compared with vitamin K antagonism for prevention of stroke and embolism
trial in atrial fibrillation; ARISTOTLE, apixaban for reduction in stroke and other thromboembolic events in atrial fibrillation, ENGAGE
AF, effective anticoagulation with factor Xa next generation in atrial fibrillation.
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o ?‘%o AZ EAlol ARgafof 33, ool whet &
A i, w6 240 GBS A

of AHET wj, YEd H =7}sH "ErKFig. 1) [15-17).
7R AYAlE gl A 714
A (vitamin K antagonist) X]&2] F-8A1S
H|3E A= A9 Qi) sHAIRE ARAlE st
2 ofAuRof oful S IR 499 ofAuY] HEOR
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71 227} 21.6% Z3holl A 712191 HlEl K AgHA| 2=
o] © F AT} obA AL Blols) & Qv ZIAPAL ofu}
F7he ol Z7hstglon, WA, S8 ARAAE 3
SISATH1S). NOACS] 2lu}&Afl, Thul 7}, o}
SApE AR 34 ATl WA el
ol U= SA7F 15% 29+E /e w[19], etupdl T X
S} NOAC ©H= A= wiold G4 TAFEY AZLe Ael
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ol oful g F7KFe BasksAEis)
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W} NOAC7} o] Eafalojehe weke w117} gic). chulz}
Egto] |4+ Food and Drug Administration (FDA) Medicare
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Mook 2 B oo
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UZHP W BX

(patients with stable peripheral artery disease)

A HA D2 Ago] FRtE AAlE A A 8-aL

3 X & 2] 7]1&-& CHA,;DS,-VASc score = o]-&3tt},

A AHE ARS ohA oF2 T E W Fgho] FRbE

Fd AYAlE @Al A CHALDS,-VASe score > 23] 7
S8 A& o g o] FHETH

Al AR FEaTorA S L3 B3 8 HE st Aole

T3 ARrAoz (171 o] W) ARg-shofoF gttt

AFE AT HeEd deke] A3t /1 Aol
gzef 7 Aol o] AL TS 4Edl =tk
Cardiovascular Health Studyol|4] &2 23S A=
9] Y8 AR HIUEHJHYE = 1.52, p < 0.01) [22]. E=
AT ATOE YU 418299 T F AYAIEE] 9
B 13%3ATH23]. AUAEel e Sxks & H gy,
T, o4, T, W AHTE TAEH A EL A5
o] 9J& 7}1:*40]

S - oy
]

cgo] A o Rl AT TR, ek A

go] 5822l o= AR TH24,25]. REACH reglsnyow 2
B2 22 S 23 sjoll A oF 10% AR H %)

ARA, B BAE, A2 289 W] o wu} 26).

440 efukeint vlmste] AAAlS) SIHES F7HA) SEET Ago] FUIE ARAE AN P AR
2] eFSFOLH20], YH A= RE-LY dFtoA] Eaw ZA] 9] 52 72 CHALDS,-VASe <= 24 o|4fo|ch
34 AaANe] QP ETt ZAE 4 9lge] SEE 9l TRT e T2EY Ago] 1HE AATER HE HE
th21]. IX7E 17 B Qlew &-3-al 2| 79| A-g-5o] Hrt. AHA|
I YxETo] = Aol AHIE A4S sHA] ottt
H 3l A& o QM 5t Hoh AAls W T2
. . PATIENTS ON WARGARIN
10 - RE-LY : Major bleeding
B -NO ANTIPLATELET (n=3696)
I -5INGLE ANTIPLATELET (n=2046)
— [0 -DUAL ANTIPLATELET (n=280)
5
= 6.3 PATIENTS ON DABIGATRAN 150
© 5.5 5.4 B -NO ANTIPLATELET (n=3772)
o 5 4.6 s I -SINGLE ANTIPLATELET {n=2040)
E - 3.8 [ -DUAL ANTIPLATELET (n=264)
2 2.8 2
g 2.2 PATIENTS ON DABIGATRAN 110
w I -NO ANTIPLATELET (n=3693)
[ -SINGLE ANTIPLATELET (n=2054)
o [ -DUAL ANTIPLATELET {n=268)

Figure 1. Post hoc analysis from the RE-LY trial.
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HES THekesS sk 2Rt

(patients undergoing cardioversion)

A

714 E= OFES B3 HE&5 ¥ cardioversion)S 1l
2 o HRYAIES] AEAIREO] 48AIFE o) 4Foletal HEhE
W AEe] SRS W] i) Ha 357 LT aNe
SIL o AI8E W Alln], HEE W ol 45
U FoaAl AREE A&SlioF Rt 34). efubE AME-SL
of WS LT L Ao A AHEe] W)

£ ErH35-38]. o]yt AI= NOACO|A = =
RE-LY, ROCKET AF % ARISTOTLE®] 4} o415 38F4]
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I} 879014 #Fol7F YIRATH39-41]. RE-LY -0l A th]
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4 A5 HlES 03-08%=2 3L, F=a37t & I v
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APt ofukel 1 22 1A ekt 2do] Wy
31S4EH40]. ROCKET AF ¢itoll 4 Shuteia} ] msto] 2 o
M A AHZ HYE 2 JUSelHE Fol}
RGO, PukEARES ALgT ol A Zao] wate]
2| 9l thhazard ratio [HR] 1.51, 95% CI 1.12-2.05, p =
0.0072) [41]. o|&]gt A+ A& EYZ NOACE= <k
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sto] ofubel dj4l AR8E 4 Qe
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A, AR Aol glo] T P4 BE W
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o 71917 7B~ E= ol S TS mlEREA
o 71917t 735
G-EO: W27 9 7ol 2713 de7h o4

TTR 70% OJA Sixt
(patients with TTR of > 70% on warfarin)

APAE AR A S S19) AE A 14 ol
A EE A% o7}ele Bofalof o] A& % act-
vated clotting time (ACT)= |4 300% o]} 0.2
A|5}==- glc](class 1la, level of evidence B-NR).

dflafeie] mkE A7) Sla) Al el
2 Fol3l= AL el class 1, level of evidence
C-EO).

WA A 24 F ohubel e BgStEAl TIR > 70%

A Q) Ak ohabal e §A5HS Sl 44 A soln]
TIRo] 44402 10%S 4e 4 =S mU
% 5H wejo] Wasich,

o 3

i
ot

ATARE A=A Al o) Fof| 3L A 7 E of
2| QoL Al 3 SRS 33| 2 Fofdt 3
Aol Aol Al F Sielo s gaA] Fof
eF oA 7kl 2 W (bridge therapy) ©.= A& 8t
2loluf 47 amek S ARgajoF ahkclass  level
of evidence C-EO).

APEARE ASEEAR AAlE o] F 2bah E=NOAC
2 22 279 B ST AT AL V)
(class 1, level of evidence C-EO).

ATANE ASEA AAlE o] Al o] AE A5t
glo] &eaA 2w ARE ErE AE da
l](class 1, level of evidence C-EO).

ATARS DAL AAlE o] AL (=S 271
A oV AETA| o= Al o] A e At
glo] Bxte] B Al gl ujet Al
3fjo} gll(class 1, level of evidence C-EO).

ATANE A=A AAlE o)A e A mE A
AAUAU lk, NOAC 52 Al A SHsisld
7d5-oll= Al = A Po] & A 3-54]7F Fof| NOAC
£ Fo3l= Ao] elgsitclass la, level of evi-
dence C-EO).

. go] Ayt A Eol neha FLIAE Skl
A} ek 7ol AAlE Al dish 214
Aol Eiz 2o AL RUEDL T2falof st
(class IIb, level of evidence C-EO).

O

T
2 g
2

otgf] Astof A= NOACo] etutal & T A e 4= qich.
- ofmhel ALg 5wk a3
A, B8 HEE)
- SAMe-TT:R; 3 HEHL olutal & Ar|xoz &
ARE-3H7] o kil Hojx ] N
| of of gt

- ALY SN MBS
A3 NOAC F7 Aelv g3 Hele @
A 549& mestoiof st o] B9 o AEHE:

NOACE §ith

ol A& et & 2A R SRHTIR > 70%) 0l 4=
A S A 9Ia0] EHT9-81). 941488 (Working
Group on Thrombosis Anticoagulation Task Force)ol| A<= H+t
TTRO] 70%E d=5 Harskar QIoh82] F2+¢] vl %
AolMe HEFH =8 WA it NOACS} ehuide
WS 2 U, TIR %3 583 T glo] NOACS] ol
Sfuhed e F-A] =W, NOACT} efulede] Hisf w7 &8
& frolal] AaAIZch TIRE 7ol glel, 4137e) of
3k A71%E 2 27159 ool wet fA gtk

wlefi Aol w2l ofue) o] NOACS] 0 £ 7
FIH= TTR < 66%0) A A3 == 0.69 (95% CI 0.69-
0.81), TTR > 66%2o A= AT QB E = 0.93 (0.76-1.13)2.
2 9u] A ZrcHinteraction p = 0.022) [19]. ]S 5=A]
TTRO| 100%3] A14AlE 2171 5 SAMe-TTLR, H4=(S, A
¥, sex; A, L}0], age < 60A]]; Me, 55 A3k medical history,
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1_1}—’ race, ﬂﬂ'?__O] O]-]f]_ 75‘—?—1 2@)7}_ 0'201—]1 ’I'I'RO]
in

[e}
0% dow 58 W MAF0] ¢S & S JTHS3-8S)
] =]

i

o7 Al Aot ) F8e) g8 27 8] Aol
NOAC A\ 29} ofl A28 Aush] glolq =g & 4
wofof 3hn] A}

AT} A, BAe] B4T} A5 ES} 2
2 INR RUES 57] o7} euela} A5ag0] Qi
4jo], op] B 8 Soi Tjgt 2o

NOAC7} 223t teto] & 4= qlirh,

1742] L|E= & QIX} &XKHone stroke risk factor
[CHADS,—VASC score of 1 in males or 2 in females])

J HA YA CHA,DS,-VASc 13 3z}, oz} CHA,DS,-
VASc 23 SRl AA HEF, @A AHS AHS
A3t &5 AEE= ool stk dA7HA|
NOAC®} warfarin H| I G| o] E]= A|gH& oL} ThH]
7FERH(150 mg 2 o] A S H)o|L} oG AR AME-S
I E 5= Qo

SlLe] HES A AR 7 FREE AWAlE &

HE HEF Yol It vE th=o] 98 JIXE 7t

g
R

A PR MEF 9F0] 2 A0 Feld A,
Autet dol7} Ak HEFI B AAF PSS o

=

HBHES 0.5-3.0%2 KHalE 31 Qlri86-89]. Ui A A
Holl A F-gaL =5 WA Ghs HA CHADS,-VASe 1]
3kR}= 1.04-1.35 per 100 person-years, oA} CHA,DS,-VASc
2% A= 0.71-0.80 per 100 person-years2] S|EA W&
HAES Bkl QIEH90-92]. CHALDS,-VASe 24 94
ait} HEFo] gt Yee S7HA7 = vt thEd 1 E
o, Uol(65-74A) AR 71 HES Hde Wl wolH
Pl 1 HE a2 9Jrh93-95].

olzt 1ot WAl 042 A9 dT o R 3L ATt 3
HEA] G=th96]. B33 A &= s o] 71 HEF
9% 142 7H Bel A T2 Ejofo} S A CHADS:
VASe B4 1 oAk o1 2% o4, Bjel 714 St
A&t E=3 e Eofof TrH97,98]. o] HetollA B &

de A= 2o} HEF, AFE, 82 = F o
A}o]H(net clinical benefit)S H|uldf RS o & JAto|H
o] Z7FFAAITHAE T oL A7 Heto] ¥ o]5F He
A3, obf A7t WA of= et ofAu S A=
) 24€ Wl 2 o)k g7t & tolo] Wt

A TH87,94-96,99)].
AR 1R, o7} 23] Ao A ofd Al A wE Aud
Al @A dutehd = QARIRE 2 71 g sfjof & o]
How A

£9 Warht 238 s B2 Wy ATt gk o
9175 B4 shte] 37 BT 91F QRS Tha 2
ofAIA ThRIZFETY} ol AES] G kel QPHA]S A
7 Ao} vlszalAlek, oja WS 918 vlE NOAC A
25 1Yste YA HEF TS %Rt 23AT
UL, =8 fledo] YA o= HWQlTi100-102]. 2HREAL
b} OjEALS #2274 o4 Q178 S| Thzo]
A 13, of#) 27 ShapollA o] AuE 4] ofFoh
P9 g Q4 AT o] 271 S9LE B4 A
= NOAC real world & - dlolg &2 H3E - At}
[103]. Seeger 5{103]0] ®EiI3} & real world datao] 4]
CHA;DS,-VASe 1%] 22} 7,3277g 0| A the|7kEdy} ofubdl
o] e} QP S EFoll A CHADS-VASe 2% o] ofl
Ao Ao} Hekel zpolE HolA| skt

¥ A

SHH 7|2Z MHIM|Z(patients with a

single—documented episode of atrial fibrillation)

A oA W sthe] AT oIAES /M BAEE o
FH BEE ouAsE A AMAE B4ET 0z
A2 FUst AHo] o3 g3 o] A%
ofok g},

T @eadof Aee QA5 delolt v 58

EEFSC P P E S
AAIES] Aol AHE 7)Zo] Bastc) 02 44
Syto] AMAIET AMIAA £W o] ZPES 7hssHA st
o, webd A= HBke BEo] 3 Xzl Aol
o Btk AMPAE-S 4 oA A IZE HAISHA] pejeti,
AR AsHs Astolch. 1A M e AAlEo] 7]
29 BAEE YB35 s Fg3 N2 B ojFo] o]
3 353 W77} ol R0l Aok Btk ACTIVE Aol d ¥
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A k7 Je Y1 =r H1ERITH104-106]. ROCKET AF
AtollAl A5/ Tm FHAE AAlE ol Blste] A 4
WAlE SHRFe] APEo] ofZE WRITH107]. 7F 2ol ARhAl
Fol AKE= AlZEe o] A AT i wE A
o8 HolX|uk, AHAlE o a5} HESO] Elo] Afo]
O] AW AotAl HolA| ek R HlolE= A4 v
F7IU o E AR R Ao o) 715 A W
%'Jé“”& 7k ghApo] A 6‘16“* H’éziﬂ o] S7H =

Wl of 1] A~ =(atrial high-rate episode)E 7121 EkR}of| A -1
A7k ARskE 5 e @A) A9 ;
= Ao g 7=k

aelg % SRSl AT ol e=E ) B4

ol Aslolol #ek
g 42} o) el o
o A%, i 23 917l B2 B9 Aol A

gl =
of AW WA NEE HESHE ol TP 4 ek

2|

ain

ol oHdl XX X|Z XK patients receiving
rhythm— and rate—control therapy)

NZE 478 chelZERIL o SARES
FEAA] A SRS BB
SFAE  gurEapte vt Ya BgA) g
ol &2 asi}.
obZ Apyl-: ofu] o ThE i wetubyat A
T zg0] gt
cZtERE ERYGE 84 F7]olt
A EAPE-S ERYThE 584 30 mgo®
&L A
o]—u]gn]—i Eo2] Adurro
ol WastA| oiet.
BEAGE I BE T g
-84 NOACE Zafteh.

CEEEE

Ja

&

¥

oN
of

=

Z NOACS] %

oZi

w4

i
oo

A

=

NOACS- ¢}ulelof ul3] S-4] 9 e} kA E3} A1 & 20|
BAMAS 374 E-8A] NOACS] oA a} F o]
ok AaFa date 7] 9lal, ©h] ENGAGE-AF % 3}

O

J

9 24T Aol opn L2 E—%h‘i ‘thd 2kAtel] 21
ojA] ofl Ao ehutglef sl 58
O2 Fos AHoirk= Hizt QleH110].
oAM= oFEsH U= vigC2 NOAC
o] ARSsA Bls 72 ARE vk ol AAJskaL 9
CHI]. LRbA o2 H413) HERAEAl= NOACSEe] ¢
Aol Z LRI okt SR HEjor, wjEh, o]
orhE, ERYTE 9 FYdS NOACT} $Pgte s g4
o M= g2 doXInk o= Pglycoprotein A Al <]
3t A0 2 NOACY EFEEE 10-100%7H4] & 4= gtk
ofu] 2 THE2 NOACS] 235 E NS S7H1712
=, A7 AolE 7hl fApt BusAntE 585k A

m{m =

AQslas Uurd o2 NOACY {8k WAS "=
ok SHATE §52] o] B QT 4= Q)= ohE oAl 2
o] ARg3H= 722l NOACS] fo] " asiet o& E9f o

2 Ajgbe] 7-$of oful orhe} Yejoltl 2E oFEE EA
of] AHSHOF BH 75 S5 FLSIolof sho] oS Ajstel

29 o] @riga} viziung 2o] Al A9 42k 71
o] WR3ItH111]. E2Y|t}E-2 P-glycoproteini} cytochrome
P450-3A4910] AFE 2180 2 0l NOACS] BZle 2 AFA
AZICE w2, E}Hmzam g e g e
Ak o AR 9 A8 AHg S Aol AfHT
oA o1 dlolels) 13 8ol

SEjobHe NOACT} A BAPL Hek. wjeby 413
& 71 AL SEEALE AL g el A
8 o] M) ok, A oAy
Zolu =Ryt g Aol B tefl 8o 7ol 2
235}, H2hubd 2 P-glycoprotein o] A5 482 7HA| 2
NOAC 83 7ol Hagt 4 Slek. chil7lEeke sl
oF 5o, o Ajte] 7 oful orkEt 2ol A uh
g 7hero] W Qalc}. ol ARl AFS RGO WEkElA] ©

o1+ o=
1, B Ape] A9t A7l Zhad uf FofsA Abg

& Aol M A sk A
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Secondary stroke prevention(|ZAio| O|X} 0feh)

LelA A o] Sl Shapel 4] w4 Ae] o X o e
S84 NOACH Shotelel 4% 38 A(INR
23) §4lo] WAHT
ofsA e WA FAA =389 o34 of
oo} o ol UAE A k. LW A
o] Mgt AL FeaA Bl A
ojgk A o] o AIE HolFA
o 289 98 F7H
& 3x

Hipe
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e
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ischemic attack) T+ | F A o L] 7 A0
20l 9 9oko]| H]s| B
NOAC®} ofhelS vl agh
WA o} Ja}
AES A St
A= oFA olof tigt At ATE HEEshA] ghar
[4,113-115]. AVERROS A4 AHA5 SHafol|A] oAl
of2u| e Blal Ah) S A2 o|x} ofof thgt Ak
AXul Z3k5)ar QITH116]. = AN 2 ApA] A

Aol Sl TAEY oJxHA o] wit AT Adbe
NOACQ} efulel o] F-olgt FAE Aol S HojFT]oll= A2
TrELOlT) WA oL S{EA] WA BElS THA|AL Sl 14,527
o] SIAHES tjAko 3 HEFRA|(RELY, ARISTOTLEZ}
ROCKET-AF)°i| 4| NOAC7} @tafgdof H]sf] F-25HA] 74
o 23S A2 UL AAA|FITHE A2 BHo=g)
THOR 0.85, 95% CI 0.74-0.99). NOAC: ohil2l tju] 284
A M(OR 0.44, 95% CI 0.32-0.62) % = =3 (OR 0.86,
95% CI 0.75-0.99)2] AL G251 TAAAALH117]. L
it o5 AG-SolA ] AA w0 74| 7|7te] A
Al A= 717ES] 70% v]uko] Uek. 7 A 0] o3} RS 97t
ol AT} of AT R 0] H| W Lo A olHAFo] ofAT]
2 ojH] $Y3 oY FIE Ho]FTHHR 029, 95% CI
0.15-0.60) [116].

317““4 tb‘aﬂol Pt *u‘t‘“ﬂ% ﬂx}oﬂ*ﬂ 14

gl

32

=
In
o
23
)
rJ
ro
4
3o 1
& 04 e Lo

rf

o

Ez mlm
ru
O_L.

X
o Fl

o} XHXH—J =3} ;qukg ;e]?g—g;(] ok} §-93 thE X
ofu] =g A %ﬂm wAT 27 ofige] 714

<19l
2 oA Ealqi, 28le 289 ARG Lol Ao

CFeRATH118]. webd ol daty S1aA Wt o
323 S s 44 §ero] efutelolit NOAC &
5 oS g Aol WY Ao nalth

2317 £ 18 &XKpatients with a high
risk of gastrointestinal bleeding)

A HA 237|A S Lol A= WY 23] ol A5 mg
#4328 ch7hE 110 me ARSEE 4= 9t
A il 23] thE) 7hE R 150 mg, v 13] o5 A1k 60
FH mg 52 0] 13] 2] uhE AR 20 mg
. A TA 282 FSIA AHEoE AFY B2 o
T ol & fEskA| gt
TS LA A2 HEF AYS 7| &2 2 gfjof gt}
A £ 1918 olets AFLe mEEih o
= 50| Hopylorig} A8 7 23 ol &
A€ o o4} %ol o
BE wﬂxﬂa} ATE 9AAA FE 1 FL op~
59] 318 AR A AFR- 0 2 Z7}3HTH15].
9@&'447*0] NOACE 4t 91484 &80 =4
Bl QP siThaL o AR HER XH*}JQQOVEE}
chel7hE St o Sapke] 1A £ 919 &
gk.o]Z 2 o| T},
chul 7t gka} o Sabke] SgRA 28 $18-2 75
A o] o] 4] S 8islc.
£317)7] oF A 2 Al(screening) 9} 7HA] 12Kl
WA DS $F 27 A Helw, Fg
AE FEA 28-S Sk Ao w2 i
27} FoF A HARE sl of ghei119].

_E\

o,
iz
O
1o

Ao shufele] ulsto] 8 28k 2
Zloz deA QIth RELY oA thrl7tEsh
A 23] Foj efuldo] H|ste] 28 2374 &
A|9Hrelative risk [RR] 1.50), 110 mg 1Y 23] £
3} oI5k ATHE HATKRR 1.10) [1]. ] 7h=e
7]74] %@% el 2 T5A) oS argoflA
1 8k QoA S84 S B
%’—Vo oflMs TEEA FUTH101]
% RELY Q7= %8 4sp]4) 289 9]
AE=E AT vl=AlE 9 Ht A ol (Medicare) 3 ™|t
Alo] =(Medicaid) AJH]A ©|o|E] 9] propensity-match(A] 3F7
i) 242 ojmlelo] wmelo] chlslETe FR 45
7] £8S SHHSIF = 1.28) [20]. Thu]7FER ARgAof| A
SIRE F7h 754 ol4F 14l 8541 ol YHelAl woirk
CRHIZEE R 75 mg 19 28] B85k BAfolH F8 43H7]

e

o
® I
— I

£ oo
rSE ;SE

o W 2

Ol e G o

AN
ut o
i i‘l

=)

32

I
o o 0
5 f{m i% B
-Ll

>

el

- 119 -



— e ets]A): #1933 A Al2E T A 681 & 2018 —

Al 282 otutl ARgARe} B THIE = 1.01). v]=h
ARl vlofE] A+l hutelofA thH7tERO R WA
gF SAtellA] pubel {2 SAbETE F0 A5P)A ZE o 9
A7} 27181201 & ¢ A%<l non-FDA CMS H|o]
H A= ofhRlof viske] thu7FERE ARGA] Q. A5}
Al E8o] F7HEE ghelstalti121]. v 27]9] vl= Q1
A ZSE Aol elulle] vlste] thu7tERRS] 9
23| EE 7k FE I5A oldellA IEE AT
[122,123]. 3}=|gt tﬂU}ELQJ 27l T Ao AL ofuel o)
] TH|7FER ] 28 4374 S8o| F71HE ERIsHA]
S5l 124,125]. X]@M}Q 719k QoA he|7EERE <
T as] 282 ok A 283 fARE 23E 2o
[126]. TF2] AtollA= 3P| B oFAlE FoFshe 34}
oA ThH|ZFERRE 43t 28] =T FolESITHI2T].
ROCKET AF 1Lo)|A] 2lu}2 A1t 20 mg S=0F 3= 9}
ghglof| Hsto] &ju] QA F8 237 A FEol S8kl
(32 vs. 2.2%; p = 0.001) [2]. SFARE Aol 1FA] =2 X
Aol 2317 28 F o] FAHTH128]. ROCKET AR
AtolAl 754 ool A] ehutelof H]ste] 2lubEARES. S
8 23|74 8L S7MZTH129]. o)} Ze Ay F
9 234 289 9T Rl AT E Fof| A Bl
| ATH122]. 2HFEARRS S QP b= AR
287} o2 AT QTH130]. AT F AT 2ulEANE
3 ehmpgle] 29 43b7] 8 =l 9n| SlE AolE
stolsl=g| Au|5}3H131,132]. ARISTOTLE ¢l7-o]| A=
OFIARE 5 mg 1Y 23] E-8-2 oyt AR 27HE B
%ITHHR 0.89) [3]. ENGAGE AF 913 1.8 o SAK60
mg)2 etutelo] H|ste] I EE F7HAFIHR 1.23), A+
9 ShR I £ b‘“‘Ol 'n‘/‘}O]Jﬂ Bt} thE WA A8
& ol =ARHK30 mg) 237 28 AFE At A
=] SlTH4). OMA}HJJ% OHEAP{H A2k 5 gofEl= oF4]
A A g

F

Mls Holf A T skt
(patients with renal impairment and on dialysis)

ARA ST A% 7150l AstE] d=(Zdoted
F4 A &L% 30-50 mL/min) CHA,DS,-VASc Z <= 27 9]
&l AAlE B Aol H #8739 NOACE Foigh
o} o ol ARt A9 FdotEld > 1.5 mg/dLo]
HA|, Uro] > 804 E= iﬂ% <60kgolH,2.5mg 1Y

23] 2 7FeFstt.

WA SRR A7l AstE o] l=(AdotE d A
A 4 30-50 mL/min) CHA,DS,-VASe 4= 274 o] A}
2 A AlE SO A ot el s Fof it

o

2 of

4% %9 A4 7% Ak BAel A2 NOAC AHE-&
A k& A oret.

A HA T oteld A4S > 90 mL/minQ] A¥AlE A=

FH geZEES 150 mg 1Y 23], 22 AREE 20 mg 1Y
18], &2 of AR S mg 1 28] Fof e &= Qlr}
NOACE }upglof H|sto] AT a4 = =

T A o ZARE 60 mg 1Y 23](1] o] A= FDA x435 uf
FH "oz A o}%q)

A AA 54 5 ATAE BANA FeaA He He
24 WK ESuAL AAshA gt

Z7%] chHZEERE, 2| E AR, ol S ARE, B2 o S AR
A ke

AEIAE 3R]l 4] Wk AZS 712 A= 9F 14.3%
olu[91], o] % 7] Al2g %PX}_ 1.5%0]H{92]. o]xde] 3¢
2] W Atol W=, T AASE SRS H7A ] 913
mat ohulel 28 9] FAE =rH{133-136]. CHADS-VASe 7
LA o] Hugk 571 ARte] itk

o1

27 ol A,
FaIA| Foi7) B s, CHADS,-VASe 4= 1891 3%
-S4 FolE mEgic Agoteld 48 30-50 mU/min %
T2 Z210] AR 7S A5 9= SRS E oulo]
L NOAC 59| -84l = SHAsHAl ARSS 4= Qlok Shatels
AREE wf 3 INRE 2300k 520 A 715 A5t Sl
BEAJol| A= NOAC?] 855 &ol= Zlo| Ftt tH7HER 110
mg 1% 23], EHlEARE 15 mg 1Y 18], oJ=EARE 30 mg 1Y
132 ks, o ARES: creatinine > 1.5 mg/dLO|HA, Lpo]
> 804 = A% < 60 kgo|H, 2.5 mg 1Y 23] & 713t

{

B 4>
0

oi'ﬁ

o 14].
o] oA QP-4 Ll Hek NOACTL o S=3% Tt
[137]. Zelofed d4xE&©] 30 mL/min W|REQ -9, cfati A
2] At At RERE Ao, tisti 534 ot Aato]
TABI] CHADS-VASe Z4= 27 o|AtolH, 3k3a17)] Foj7}
2 @3hH, CHADS-VASe 5= 1391 7% 3a1A] Foj=s 1
2J51t{138,139]. o] RS04 NOACS] QFxl/do] S:-3] s
EA] QFoba] el Fojz Hare) elukels AR woll=
A GEFEE] AJEBle] Holw 17]e] 13] o) INRS é@é‘kﬁ
INR 2-3 AJo]E Fh3t 2 5o 2AAHA SRITt v <f) 7
wuich, E89o 913 JIE ARSI WAsk= 0] %%}ﬁk
£ 3o gk 8 & o W2 AAlES ¢ 9l

I EEELS 2.7/10028A-E 0 HH 140]. FASh= EAEollA
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o] QUTi140]. Eof FAS

=3 ﬂ(OAC)Oﬂ o gt FARe] i Al
2 oL, 5359 UJ*O %E B loted Xéi% < 25-30
mL/min) EA}-Eof A NOACH] gk dj=
< dh= AEC] glolepHo] A B4 7*‘4011 fﬂréf‘% -‘&Pﬁlr%

T Ao

SRS A g

AliAl 8 E e 8

AN7F & AlARREEH146]. A

N EF Wl FHAAL FHE 52 4 A Aol el AR IAR Folslolor afol, 3541
[141-144], Acbe QARG B4 Aol W2 WEF wy welolAiA ) obd) Amatgo] folslob s,
9] 24 Y¥u]= 1.14 (95% CI 0.78-1.67)0|1L, 8] =74
Table 2. NOAC dose reduction criteria [179]
oA o] % S A= a8
thu| 7L E = ZLx Al7]% Aol (g otel d A 48 30-50 mL/min) 110mg 1Y 23]
P-glycoprotein 2} A A|
22vE0d 5 FBLBAA, oka5 Y 5 ul 2E R0l 4 2AHEA HE Fol B4
=3 9840l 2718 B
754 0|4 84}
gEFE AR B0AI(E= 75A) ol =2 Al obEd A48 15-50 mL/min 15mg 1< 19]
ob= Abut 3712 5 270 ©143: 1) 804 ©)4, 2) AlE- 60 kg ©| 3}, 3) EF A &otE]d > 1.5 mg/dL 2.5mg 1Y 23]
of| AR 37HA] 5 17)] )4 1) 2= 3t P-glycoprotein 24| A] W&, 2) A5 60 kg ©|3}, 3) Z#otE]  30mg 1 13]
Y A A8 15-50 mL/mm
NOAC, non-vitamin K antagonist oral anticoagulants.
Table 3. Comparison of major bleeding rate according to age subgroup
Clinical trial Event rate of NOACs Event rate of warfarin HR (95% CI) p-vaule
ARISTOTLE
Apixaban 5 mg twice daily 0.63
<65 56 (1.2) 72 (1.5) 0.78 (0.55-1.11)
65t0<75 120 (2.0) 166 (2.8) 0.71 (0.56-0.89)
>75 151 (3.3) 224 (5.2) 0.64 (0.52-0.79)
RE-LY
Dabigatran 110 mg twice daily 0.0003
<75 138 (1.89) 215 (3.04) 0.62 (0.50-0.77)
>75 204 (4.43) 206 (4.37) 1.01 (0.83-1.23)
Dabigatran 150 mg 0.0001
<75 153 (2.12) 215 (3.04) 0.70 (0.57-0.86)
>75 246 (5.10) 206 (4.37) 1.18 (0.98-1.42)
ROCKET AF
Rivaroxaban 20 mg once daily 0.59
<65 59 (2.21) 59 (2.16) 1.02 (0.71-1.46)
65t0<75 113 (3.03) 123 (3.24) 0.94 (0.73-1.21)
>75 223 (4.86) 204 (4.40) 1.11 (0.92-1.34)
ENGAGE AF-TIMI
Edoxaban 60 mg once daily 0.57
<75 (2.02) (2.62)
>75 (4.01) (4.83)

Values are presented as number (%/year) unless otherwise indicated.

HR, hazard ratio; CI, confidence interval; ARISTOTLE, apixaban for reduction in stroke and other thromboembolic events in atrial fi-
brillation; RE-LY, randomized evaluation of long-term anticoagulation therapy; ROCKET AF, rivaroxaban once daily oral direct factor
Xa inhibition compared with vitamin K antagonism for prevention of stroke and embolism trial in atrial fibrillation; ENGAGE AF-TIMI,
effective anticoagulation with factor Xa next generation in atrial fibrillation—thrombolysis in myocardial infarction.
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IZH(non—vitamin K oral anticoagulants and age) 23] B8 o2 Z=FAIITH151]. ROCKET-AF oA

A A BErEAREL olatd o] Hisgh S8 ES
L HA T5A] o] AF Aol A= i Y 23] ofH AT 5 mg (Lt Hoj3l=dl, 8 S0 diallA tholet A& Thof 2jn]
A o] =804, FFAl <60 kg, Z#loFEd > 1.5 mg/dL AERR L Aot} Al7]50] 30-49 mL/min® Eo|Al

[133 mmol] 3= 27}4] o] A+ wji= mj &l 23] o} =] A} = _
Hh2.5 mg)g Fojgich 9ol 2ukEANE 7HF 85891 SHE 15 mgS ARMggli

Sy 2

Tz 754 o)A BApo] A= mf A 23] thu] 7FERE 110 mg, ENGAGE-AF Aol A<z, ol AT 317 60 mg2 <furala}
A W 18] FubEARE 20 mg, 2w 18] o SAL HEHAS w, 754 H|gke] BRSO AL Fa HH S U
£ 60 me oAU o1, 754 o439 BASAL HlSa Y e HolFRrh

S8} HETO A2 Yo7t &5 S7RRITE 804 0 A17]% 30-50 mU/min @5 Ho] R BhRku; 554 60 kg o] 5}

el SN FEIAVE AR O T8 O N o) g, i ek, Ao ERTE 5& 20
‘%‘-04 I/]'O]E]'[147,148] Blmnngham Atrial Fibrillation Treatment A}%_é_}__li ::Q_]-Z]—Oﬂ /\_1 _15: Z:l]—aobsH k] '5‘}-—?— 30 m g % A}%@'E‘r.
of the Aged Study+= 7541 o)A (H o 81.5A4)) EA=0] oA o]

ol vjal] -gaA7E o]50] US HETAH LR Kol D8Rt SiXHpatients with hypertension)

tH149]. o] AtollAl eakyl ARgtoll A= 24719 LAt At

AEQIN &5, 270 &9, 74 A4 AHF)o] A9 R WA 1389 3o A] 47] NOACE etatal} v]isho]
a3 HGT 4 0 A AR S e

vkl ofulgl ARg-el A 48709 UL AASU HEF

oFA|= x| A o] utA| Al-L 7 , 4l 7HA] kA&
17l H&g, 371 Al Ad5)0] AATH AT 1E 1.8% vs. . A] A i

o] zJo]l o)

3.8%; AT 91d = 048, 95% CI 0.28-0.80). =717 9] &E 9] 23 ;a;l i]‘—%uj;_' A E sl T8k 27 ZAl
A7t )R E olule] 1.4% vs. o}Au]El 1.6%3THAN 93 A& Ao w2t AR A 2 - S sfjof 2.
%= 0.87, 95% CI 0.43-1.73). TEHAL AT SHAtollA a3 HES W IRt

3P =EF0] o O3S 3l o, wolSof|A 3 o AR ok nHYL HEFI FF HAEE FAl
23 ARE YAYYS Tasluetie Axdog A o ASAIZITH34]. wheba] oS A RISIR F 2ds= A
55 FH150]. HEbyl K ZgA|e vlwdh of, == NOAC o] HBAlE AR A=) vie- Fasttt 53] HdAle 2
< HEEY ES ANt 2E AAlE % A Are] ATt dehE Sk ol = HaleflA e
52 A2 s vnd o, =154 8 & Hzﬂ AHAE 229 67%7F LS FHESHL 9ol YA
o] Z713HS BelsgltiTable 2). RE-LLY 91tof| Al QItH137]. T3+ ONTARGET Lo 13t $k4} 30,424
Edo| il volet A& 7hol| &fn] 9l s Ago] 0131\:} B 54 sl AAlE WAl SIS skl
[101]. &}utely} v walgL o), tha)7FEe 110 mg v 23] TP} AT A= AR AR & 4= AT 152].
Hg Qe Fe IATIgA Bt Wt &3 H A7} 2 E}HV}EB} A3 A<l RELY A9] 81¢] EA oA
A7  AAATE 754 o)Al FAEO| A= Hs=g o] 9 goto] =2 A= A Y Al HlEl w2 F2 &

=0]

HA S HolFglrh ThZkE 150 mg WY 23] B8 @ @ YUEE Rk w3 537 o] A5l uet HE

oL

ﬂil

© B BN e 2 SPAS HolFUAT, A F ATO] B AESIAT3 15, hlrhERke] gk Bt
ol BB o B2 2P AR AP Moy X Hme} TRk omANE A3 21%] ARISTOTLE
o 8] olel BAGle] B 4% BT ojmo] uja) ] Bk BAAM AN BY AV L A9 HEF SIS
282 AT, FEAAALLSAL ) EEA ctAE 2UY §2

ARISTOTLE Aol A=, obARRE 5 mg i 23] -8 o 24 Aot Agle] frofdt avks vehdlch 2eks
fro] 65-74A19F 754 o] eFEoME 8 =E HEA ARk xﬂw 139l ROCKET-AF 913+ % dE 33 E
< olutel ) v wEl-S w W THTable 3). Lho] > 804, & J-ROCKET ¢15-9] 3}9] &4 Aol A 2upgly} NOAC &
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Table 4. Annual event rates of stroke or systemic embolism according to hypertension in phase 3 randomized trial

Hyperten  No. of

Study Drug and dose . . NOAC  Warfarin HR (95% CI) p-interaction
sion patients

RE-LY

Dabigatran 110 mg twice daily Yes 9,488 1.46 1.78 0.82a

Dabigatran 110 mg twice daily No 2,549 1.79 1.36 1.31° 0.06

Dabigatran 150 mg twice daily Yes 9,545 1.20 1.78 0.64"

Dabigatran 150 mg twice daily No 2,453 0.78 1.36 0.57* 0.58
ROCKET AF

Rivaroxaban 20 mg once daily Yes 12,801 2.73 3.47 0.79 (0.65-0.97)

Rivaroxaban 20 mg once daily No 1,342 2.18 3.06 0.71 (0.74-1.45) 0.85
ARISTOTLE

Apixaban 5 mg twice daily Yes 15,916 1.31 1.59 0.82 (0.68-1.00)

Apixaban 5 mg twice daily No 2,285 0.99 1.67 0.60 (0.35-1.02) 0.27
ENGAGE AF

Edoxaban 60 mg once dailyb Yes 19,754 1.51 1.80 0.84"

Edoxaban 60 mg once dailyb No 1,351 2.49 1.79 1.38° 0.09

NOAC, non-vitamin K antagonist oral anticoagulants; HR, hazard ratio; CI, confidence interval; RE-LY, randomized evaluation of
long-term anticoagulation therapy; ROCKET AF, rivaroxaban once daily oral direct factor Xa inhibition compared with vitamin K antag-
onism for prevention of stroke and embolism trial in atrial fibrillation; ARISTOTLE, apixaban for reduction in stroke and other throm-
boembolic events in atrial fibrillation; ENGAGE AF, effective anticoagulation with factor Xa next generation in atrial fibrillation.
“estimates.

*Including protocol-mandated dose reduction.

Table 5. Annual event rates of major bleeding according to hypertension in phase 3 randomized trial

Study Drug and dose Hs}i/gzrten No. of patients NOAC Warfarin HR (95% CI)  p-interaction
ARISTOTLE

Apixaban 5 mg twice daily" Yes 15,916 2.07 3.00 0.69 (0.59 -0.80)

Apixaban 5 mg twice daily” No 2,285 2.60 3.73 0.70 (0.48-1.00) 0.96
ENGAGE AF

Edoxaban 60 mg once daily” Yes 19,754 2.72 3.42 0.80°

Edoxaban 60 mg once daily” No 1,351 3.17 3.42 0.93° 0.68

NOAC, non-vitamin K antagonist oral anticoagulants; HR, hazard ratio; CI, confidence interval; ARISTOTLE, apixaban for reduction in
stroke and other thromboembolic events in atrial fibrillation; ENGAGE AF, effective anticoagulation with factor Xa next generation in at-
rial fibrillation.

“Including protocol-mandated dose reduction.

"Estimates.
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