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2018 KHRS Expert Consensus Recommendation for Oral Anticoagulants Choice and
Appropriate Doses: Specific Situation and High Risk Patients

Ki Hong Lee', Boyoung Joung2, So-Ryoung Lee’, You Mi Hwang4, Junbeom Park’, Yong Soo Baek®, Yae Min Park’,
Jin-Kyu Park®, Hwan Cheol Park’, Hyung Wook Park', Young Soo Lee'’, and Kee Joon Choi''
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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 AT ZASIAT14]  Thul b2 dabigatran) &
randomized evaluation of long-term anticoagulation therapy
(RE-LY) Aol 27]e] the gao] ZAEIQITH1]. 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)
AT3]ONA 7 7R SR BARERIAL, ZREFO] o]
geFo] ZAEQrk o EAPKedoxaban)  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

AR bEE W A8 AUAES el 7 &
T3 Ao A NOAC T @ ¥S 33tk 2= NOACE

AR 2 9T

A AAH A= wHT BEY de] A 4

e n
g

AAE BpolA] T A
wet Holrt glovt A AAHOE 1
[8-11], ettt A7pm rehe ARkgol X 125%
[12.13] A== ool vls) 25 Wek AT H2BH
o 9BEE F7HAIICHL SelA deki4). AgAEe] 7]
Aol QlEl Bl A TAF Wgo] WSS ), FH4

o0
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=<
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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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THoFA| 530 AlE sAloll ARg-sliof staL, ofof whe} &
Al Flk 23 2709] FEauoAE %’\l

of AHET wj, YEd H =7}sH "ErKFig. 1) [15-17).
7H AEAlE SRl A 714
Z & A(vitamin K antagonist) X| 22| -84
H|3E A= A9 Qi) sHAIRE ARAlE st
2 ofrudlof ofutelS 7R B 9-ef ofhuY Throw
ARESEe] 1 -8/32 vl gk wiEkEA (s Ak 7t
7 ZAL7E 21.6% EFH oA 471291 HlEl K A A&
o] © F AT} obA AL Blols) & Qv ZIAPAL ofu}
F7IRE oA S7FskR o, M, = AEARdS A
SFATH18]. NOACS! 2jub=ARt, thH|7FERY, o}
SARES ARERE 34 AG-E9] R Al oA A7 A e
ol Sl BAZF 15% 2= e m[19], sl = 7]
9} NOAC ©HE 2|8 RTo|A 24 IAFEW AFAL A9
LAYSHA] QFUTH< 1.5%/9). L2y thH|7FE- S o83t
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7h Wold 5 ofutel Lyt thRZIE A BE S8 A
ol oJm] A Sk HAshleH15].

AEAE R BT Ahs i 7 ShRjol| A ofakel
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Mook 2 B oo
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UZHP W BX

(patients with stable peripheral artery disease)

A g T2y Asgto] FukwE AWAlE Sxfo)A g5

>3 AR 7]F-S CHADS-VASC score S 0]-&-3t}.

T A A"HE QS 3hA] ¢e wxdT Aglo] Futy

Fd AAlE Ao A CHADS-VASC score > 291 7
&5 X8 o= 9 o] 2 HT

Al HA FEAaTrA S Z9S B9 A 1S St Folle

Fx AH o R (14Y o)) AHE-3hof oF gitt.

S Al E Y HxEw Aeke] ARt 919 Aol
oo & Aol o] EAE 7hsAE 4Pl &R
Cardiovascular Health Studyol|4] &2 23S A=
o] 913 olxtm W IE|THOIAE 1.52, p < 0.01) [22]. L&
Gy dgto g Qv 41,8827 9 §]'7\} = AEAES 18
B 13%30H23). AgAlEol Sl 2

THY Y P, 0 A9 B Y s e
o] A= 7FsAol ¥ =Tk ARA, LA, 1475“", &
o, AP} 22 2 TEE ANAEo] 9l

gl WAEtglek e AN APAIE-2

1=

&%, A A}
4oL % ARAEARA2S], REACH rgsyelld

[e} = bl
2ok NOACZL o] avbdolehs Waket Bavt gick chulzh SAISS 2T Ak el A of 10% P Bl )
Egto| tf5#X Food and Drug Administration (FDA) Medicare AR, B9 AAlS, ARt 289 WAlo] 1.-_01-1—4. 26].
£A0 shtela uliste] ATAN0) SIFES F7H417) 2P ATo] FUE APAE BN F33 AR
A QEOLH20], UHo A= RELY ¢AtollA Harel A o] 2§52 URI7HAI 2 CHADS,-VASe 4= 27 o) doltt.
34 AaANe] QP ETt ZAE 4 9lge] SEE 9l TRT e T2EY Ago] 1HE AATER HE HE
oh21]. IAZH 17K B Lot &ear A= o] Ag-5o] FHrk AHAl
St o] Qe AN AHIE A4S SHA] Tt
W3 A& T 9SS 5H "ok AT 9 22 d
PATIENTS ON WARGARIN
10 - RE-LY : Major bleeding
B MO ANTIPLATELET (n=3696)
I -SINGLE ANTIPLATELET (n=2046)
— [0 -DUAL ANTIPLATELET (n=280)
3
g. 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)
= - 3.8 [ -DUAL ANTIPLATELET (n=264)
o
2 2.8 2
g 2.2 PATIENTS ON DABIGATRAN 110
G I MO 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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l](class 1, level of evidence C-EO).

AAE A=A Al o] AL A RE 270
Y ol X&ER| ol F= A9 4F FFet AT
slo] ko] A A QI we| wet At
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} Tefois Aol AT Aol tia) 14
Aol Eiz 2o AL RUEDL T2falof st
(class IIb, level of evidence C-EO).

O

A Acdlolelzt gt ) ole] epe] kgl A, el
AE BR9 ATE FRS e Ei 3 ) o4kl
(levelof  op1o] 52 Aol AT &) o] 7|21a
evidence) o
B-R: go[E7} 3t 7l ool oo e A=
A9 AT e T AS T A A
£ S e 24 7107 75
B-NR: Hlo]ej7} gk 7 o] 5] d& 7=
AAZE A BRES] A W A 5 A
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)

A AUAE B4 5 ohubel & Hgshe A TIR > 70%

A9 B ol §AIsHE Zo] A4 X meoln)
TTRO] A% 02 70%E He 4 Jes @y
% Shz wegfo] Wasich

o

SR ofdl Aol NOACe] ekl g th Al 4= olek
2A - oAb F AT BHEY BeGe 29

A7, 8 HEF)

- SAMe-TT.R, 385 E &= olutel e 47| o 2
AH8317] ol Frha Hojx|o] N

= ofof T,

-glA el o) BT HEES
NOAC 5 Alea} faF Alele o
A BEAL mstojof st o] AL o AiEE
NOAC: gitt.

e
=

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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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,

1702] LIEZ= & QIX} &XHone stroke risk factor
[CHADS,—VASC score of 1 in males or 2 in females])

1 W7 Y2} CHADS-VASc 14 2hx}, oJ2} CHA,DS,-
VASc 27 BHol 74 W 5%, AA A% ogE
gk em AmE wewolof gk @A
NOACS} warfarin 431 o]l 4= |5k o]} th]
7}EH(150 mg 2910] A5 H)o] Lt ofml Abk A1§-S
ses) 4= 9le.

shbel w23 917 QAL 7b SRS AMAIEY
A HE2F 9IFe] Z/RI M to] 917 A4S 7

g
R

A BABHGE HEF 930] de Hom delA 9,
Qe Zjol sk e, HEFT B A WYES A

=

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
Sokal, 28 fiRdol At ez WetTi100-102]. 2HkSA
HEp of| AR =2 2% o4 IS FE5H7] wiZell
A 13, of7) 23 ShApollA o] ANE 4] ofFrh
229 W QA A7 o] 71 S1910E B4 A
= NOAC real world &2 215+ HloJH= H3d 4= Aot
[103]. Seeger 5{103]0] ®EiI3} X real world datao] 4]
CHA;DS>-VASe 1%] 22} 7,3277g ol A tha|7kEdy} ofubel
o] me} QA S EFoll A CHADS-VASe 2% o] ofl
Ao Ao} Hekel zpolE HolA| skt

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]
S8 PAEE HEFol tjs) F33 N2o] Aa ofie] 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
A2k A 4 olen) BA) 0 % ‘
% jee 7lcﬂsau+

l Ay = ofof gt

CHA,DS;VASc =7k 1791 22 2 749} ol geatA] o
© A9, B 2Y 9ol B2 B0 ool AUAE
of AP Wrkx RS BFsHe Aol W 4 rk

2|

ain

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

M2 e ATG chil LRk} of S AbREe:
agmAe] A G g
SFAE iz auke web s Bg ) gof
o] ¥ a st}
SFE AP ofn] Q.2 - wjelub a4
s 2-g-0| glth.
chElZbER SRR 24 F7]o|c.
N EAHE ERUTHE B84 30 mgoR
oL B
oPPITE $ g Adko
2ol Washx) gkt
AL e = gy
.84 NOACE Z}a3tel.

CEEEE

Ja

&

¥

oN
of

=

Z NOACS] %

oZi

w4

i
oo

A

=

NOACE ehstalo] uls] 4] Ul et opAlSat 45agol
Ak, A UAZ 37 E§A] NOACS] QP AT Fafe
that A A A9 §la, W] ENGAGE-AF 9172 3}

O

J

9 2R Ao A obr et ES Mﬁh"— 31?1 Shato] QL
oAl ofZApdte] efuldof uis) 5E /g
o2 §oJsil A3k Bt QeH10L
ol Al oFEBHA] U642 HlEHo 2 NOAC
2ol A}%@}A] B 490) A2E Tt 2o AL 3]
tH111]. L¥bdom oA} WA A= NOACSHS] ¢
ol & O—JEVP‘] etk sEANE DEjob, wehuld, ofnl
orhE c2ygtE 9 YT NOACY S e = g4
f A& AS5AE-E doict o]= P-glycoprotein A Ao]| 2]
3t 2102 NOACS] &%= E 10-100%714] = 4~ lch
ot @22 NOACE] EF5=5 ArlsHA S7H712
=, ’ﬂﬂh FolE 7H 2R} ERtEARS B-85h= 79
A 0= NOAC?] &= W4T o+
fich shARE %‘%ko dgol dad 4= Qe e AL
-2 NOAC?] Zeo] Hasiet o5 5of of
AR —°r°ﬂ oful e t}-23} dEjobd e oFaS FA
o AsfioF sh= B9 &3S AEstoioF st o =AY
7% obul et el g 2ol Al A% 49 7
o] WR3ItH111]. E2Y|tE-2 P-glycoproteini} cytochrome
P450-3A42}0] A5 ZHg-0 2 Q15[ NOACS] EX 5 & Al
It v, chlslEsT) We Auke 2] 2uis
Ak o SAE A9 A 8-S AHg I Aol AfHT
OFEARLE: o}4] HlofEl7} B sl
SElolS NOACT 45 T Aek. wkeby 44 4
& 7K @7} S 0S 1S A4S el

m{m =

J_ rf

[t} wetabd-2 P-glycoprotean}_J AEAL S 7R B
NOAC & 7ol 2 gk & qlrh thH|7tERhS Zesto]
of s}, o =ARTe] 9= ofn| rfEyt o] AW w=
g2fF Zhefo| I @3t} olF ARk} AFS RR-L WSkl oF

o1+ o=

3, SfuhEAREe] A9 A7)l Fadt o Folsd Abg

& Aol M A sk A
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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
o

e
Rl

T oot Mo
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ne A fo pg R
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i 2 ol
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o
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O
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O
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B
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o
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o

lo
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32l 9 glopo]
NOACS} ohstele b5

r
12
[

_04
w74 ol Qaby 5@ W ol
FAFES U T ULon], oS Apte] T T2
QAT ob4) olo] et ¢l AwkE WEsHA gk gt
[4.113-115]. AVERROS A4 HHI1%5 Shafell 4 ofzjAhitat
ofu|Ro] Bl A7) E M o] o]t A
£ Qwuk zgsk Qeille). 2 K3 L Auky Sy
o] gl AR ol oyl UG AT A
NOACS} 2}1e] f0lgh A2 Aol HolZFrlofi 2he

TFRol)h HAMo} A vkl HES 71A] 11 9l 14,527
o] SA5S tjako 2 3t wElLA(RELY, ARISTOTLED}
ROCKET-AF)9| 4] NOAC7} efuafgiof H]s| 5-2|51A] =74
o 23S A2 UL AAA|FITHE A2 BHo=g)
THOR 0.85, 95% CI 0.74-0.99). NOAC:= o}ul2] tju] 34
=7 A(OR 0.44, 95% CI 0.32-0.62) L th=F = (OR 0.86,
95% CI 0.75-0.99)2] $J31AJ-S G-0l51A ZHAaAZTH117]. L
AU o] dAqtselA kele] AA w0 f-4] 7|7ke] A
Al A& 717} 70% mlgto]iek w3 M O] o %} o2 {17t
o At} ofAu] R O] v Aol A= ofARto] ofu]
2 e Yt o 57E HoEQthHR 029, 95% CI
0.15-0.60) [116].

317““9—1 tﬂaﬂol U= é‘t‘ﬁﬂ% ?BMW 14
o XMH =59 Xi‘:‘*ﬁ ;%Pﬂ A etk F8al @ A
oie] 53 AR Q?ﬂﬂr At 22 o o] 744

<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)

AR 2] 28 392l uhel 28] oAkl S mg

FA Be )23 chlkEt 110 med ARS8 5 ik

o) vl 28] chl 7SR 150 mg, ] 18] )5 AR 60

3 mg HE )2 13] kS AR 20 mg

L 9 29e F9A A80% AT He 9
2 o) E Gt gt

Fo A A2 HEF Y-S 7IE L2 sfoF gttt
A 8 a9 olThe A LS. 9

]_
£ Eof Hpylorio} 98 AlY 32 7¢lo] ¢
x5 o o] 4 19]@ o] ofulc.
2= ﬂ&ﬂﬁl% Ay oA IA 2T 9T ofA
SO FELTA A AL R *7}‘} [15].
Q}ﬂr%} Z-o] NOACE olth 913 vkA =
%] 31 QFA BlF I o] A X uf 2 Xﬂﬂ}ﬁﬂok?:s_u}

_El

mﬂi
BN
1]

chulZbEskat o SALEEY] SR 28 S1WS &
T—'/]: _,] Z A o] E]—
chul b ket o S Abuke] Sl £ $19S 7

Al o] ol A -ttt

2317]4] ¢ A A AKscreening) 9} 7HA] A (4],
HEHAIE)S TG 27 TS 593, ST
AvE ATA FE S SAvk Aol e i
A% FFAE HAE sfjof Fe119].

o,
iz
O
1o

Ao shufele] ulsto] 8 28k 2
Ao gAYk RELY A0 chilrkset
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
ChubER 75 mg 19) 23] HEak o)A Fa 4]
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Al 282 otutl ARgARe} B THIE = 1.01). v]=h
A1 9] dlofE At huldoA thrtEste = MA
gF SAtellA] pubel {2 SAbETE F0 A5P)A ZE o 9
A7} 27181201 & ¢ A%<l non-FDA CMS H|o]
B A= oo Blsto] thH|ZFER ARGA] =8 42317
Al E8o] F7HEE ghelstalti121]. v 27]9] vl= Q1
g4 IS E AtoA] ehulRle] v|ste] thul7tERe] 29
23PA 28 ST T2 754 olidellA IEE
[122,123]. 3}=|gt tﬂEr}ELQJ 27l T Ao AL ofuel o)
] TH|7FER ] 28 4374 S8o| F71HE ERIsHA]
S5kl TH 124,125]. Zl@‘*}ﬂ 718k Atel A T ZFERE A
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}
aho] vlsto] oju] QA F8 A37|A F8ol F7FskAuTt
(32 vs. 2.2%; p = 0.001) [2]. SFAYE Aol 91FA] =2 A
zo] 23l 28 F o] $ABFATH128]. ROCKET AF
Aol A T54] o) dollA ekt ol Blste] jutEANES
8 23PA 28-S S7HIFTHI29]. o] Z2 AT}
8 &34 E89 Y2 7N LS E A4 &3l
| ATH122]. 2HFEARES ShE QP b= AR
S8} oL ATEACH130]. SHATE F At 2fubEART
3 ehmpgle] 29 43b7] 8 =l 9n| SlE AolE
slolsl=t] Aluja}%H{131,132]. ARISTOTLE 917tof| 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)- ehutelo] v|gte] QIF =S F7FAIZIIL(HR 1.23), A5
9 ShR I £ &‘OI vﬂ}ohﬂ Bt} thE WA A8
& o =ARK30 mg)> 23714 29 A= daet o
| SATHA4] OMA}HJJ% OHEAPE‘JA A2k 5 gofEl= oF4]
A A g

¢

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%
olH[91], o] % W] A4k %x}_ 1.5%0]cl{92]. o]de) e
2] P glarel] w2, by A3 SRS A0 91E
b ollzt 289 YFAE =T} 133-136]. CHADS,-VASe

4227 ol 7%, LA Fofo] Hulgh 57] Aol gltk
 G-331A] Foj7t s, CHADS,-VASe 4 1791 44
oA FoE gt AgjobEd A4xE 30-50 ml/min 73
T2 35 A 71s At s FAECIAE elutRio]
‘%NOAC Y FEaA= A AREE S ek el

AREEF I B3 INRL- 2-30]ch 2250 A% 7|15 At =
BApoll A= NOACS] 87k Eoli= Zlo] £k th|7FERE 110
mg 12 23], 2]uk=ARE 15 mg 12 13), oJ=ARE 30 mg 1Y
132 7refalar, b AMES creatinine > 1.5 mg/dLo]WHA], Lo
> 80A| = |3 < 60 kgo|H, 2.5 mg 12 23] 2 71 1-4].
o] oA QP-4 Ll Hek NOACTL o S=3% Tt
[137]. Zelobeld A4xg-o] 30 mU/min "|THQ1 -9, thfit A
FA At Ayt FEIE Ao, diti 9384 <At Al
71819 CHADS-VASe 4= 23 oo, §-3-a14] Foir}
2 @3hH, CHADS-VASe 5= 1391 7% 3a1A] Foj=s 1
H3I}{138,139]. ©] BRS04 NOACS] QFdAdo] k8] o=
E|X] hoba] efulel Fofzt HALET ofrdlS AR djofl=
A GEFEE] AJEBle] Holw 17]e] 13] o) INRS é’ﬁﬁ‘w
INR 23 APO|E ERZ dlo] ZAAHA Sasich v <= 2
wuich, E89o 913 JIE ARSI WAsk= 0] %Rﬁ}ﬁk
£ 3o gk 8 & o W2 AAlES ¢ 9l

I EEELS 2.7/10028A-E 0 HH 140]. FASh= EAEollA
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AP AFE 710 Treso] QITHI40) Bl £AS SRl 144 (95% CI LI13-185)0]cH14s]. whel dintaL o
She BAEOIA ATRSIAOACK] et TR th Al A AR 8L W BHEolH 3 7FSuA
Fe G 20 WA FwIEdcEY A <2530 Wt Qe AARITHIAEL A AMAEe] G FA
mUmin) S-S54 NOACe] that th AIRE itk B4 ShapSel A agaAl@iukel U NOAC B)o] et F4H9)
& sk 859 djofehio] s £4 Auto] nt=m ol mieﬁm}%&ﬂq~Wﬂﬂﬂﬁ»Mlﬂ4w@5&%
e HEE W] FUAIAY B Y S At sl et ATSIAE F
41144, JRifc} AT 84 ATl T2 WS W WleIAAIS] o AEAge] Felslof T
o] 2% 9|3u|= 1.14 (95% CI 0.78-1.67)0] 11, Z8 o] =7

Table 2. NOAC dose reduction criteria [179]

oA ol FE g T
thu| 7L E = 25T Al7% Ao (Z g otel d A 428 30-50 mL/min) 110mg 1Y 23]

P-glycoprotein 2} A A|

SEnEaE 5 gEuA), of2u Y 5 | AH R0l 24 £ NEA B8 Fol A
29 g 40) 2718 B

754 o) =t

ZHLEARE  80A(E+= 75A) o4 &2 A otEld & A& 15-50 mL/min 15mg 1 13]

opZ AlRE 37FA] 270 o]/ 1) 804 ©] 4, 2) A5 60 kg ©] 3}, 3) 5 A lobEd = 1.5 mg/dL 2.5mg 1Y 23]

of = ARY 37kA] & 174 o]/ 1) 722t P-glycoprotein & A 4] W&, 2) A5 60 kg ©]3}, 3) A otE]  30mg 1Y 13
Y # 48 15-50 mL/min

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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13(non—vitamin K oral anticoagulants and age)
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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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