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2018 KHRS Practical Guide on the Use of Non-Vitamin K Antagonist Oral
Anticoagulants in Korean Patients with Atrial Fibrillation: How to Initiate and
Organize the Follow-up

Jin-Kyu Parkl, Jun Kimz, Yong Soo BaekS, So-Ryoung Lee4, You Mi Hwangs, Tae-Hoon Kimé, Dae In Lee7,
Ki Hong Lee®, Jaemin Shim’, and Boyoung Joung”

IDepartment of Cardiology, Hanyang University Seoul Hospital, Seoul; 2Department of Cardiology, Asan Medical Center,
University of Ulsan College of Medicine, Seoul; 3Department of Cardiology, Inha University Hospital, Incheon, 4Department of Cardiology,
Soon Chun Hyang University Hospital, Seoul; "Department of Cardiology, The Catholic University of Korea St. Vincent’s Hospital, Suwon;
SDivision of Cardiology, Department of Internal Medicine, Severance Hospital, Yonsei University College of Medicine, Seoul; 'Department

of Cardiology, Chungbuk National University College of Medicine, Chungju; 8Department of Cardiology,
Chonnam National University Hospital, Chonnam National University Medical School, Gwangju, gDepartment of Cardiology,
Korea University Anam Hospital, Korea University College of Medicine, Seoul; Korea

Non-vitamin K antagonist oral anticoagulants (NOACs) are alternatives to vitamin K antagonists to prevent stroke in patients
with non-valvular atrial fibrillation (AF) and have emerged as the preferred choice. The use of NOAC:s is rapidly increasing in
Korea after coverage by insurance since 2015. However, the rate of prescribing anticoagulants in Korean patients with AF remains
low compared to other countries. Most of the NOAC anticoagulant prescriptions are issued at hospitals. As the prevalence rate of
AF in Korea is expected to increase rapidly with the increase in the elderly population, the need to prescribe NOACs in primary care
clinics will also increase. Therefore, The Korean Heart Rhythm Society organized the Korean Atrial Fibrillation Management
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Guideline Committee and analyzed all available studies based on the 2018 European Heart Rhythm Association Practical Guide on
the use of NOAC:s for managing AF, as well as studies on Korean patients. The authors would like to introduce practical guidelines
for NOAC prescriptions in Korean patients with AF. (Korean ] Med 2019;94:17-39)

Keywords: Atrial fibrillation; Anticoagulant; Practice guideline
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Table 1. Indications and contraindications for NOACs in patient with atrial fibrillation

Valvular heart disease and condition

Eligibility for NOAC use

Mechanical prosthetic valve

Mitral stenosis (moderate to severe)

Contraindicated

Contraindicated

Other native valvular diseases (mild-moderate aortic stenosis or regurgitation, Indicated

degenerative mitral regurgitation, etc.)
Aortic stenosis, severe
Bioprosthetic aortic valve, > 3 months postoperatively
Bioprosthetic mitral valve, > 3 months postoperatively
Mitral valve repair, > 3 months postoperatively
PTAV and TAVI
Hypertrophic cardiomyopathy

Limited data

Indicated

Indicated, except rheumatic mitral stenosis
Indicated

Limited data

Few data, but patients may be eligible

NOAC, non-vitamin K antagonist oral anticoagulant; PTAV, percutaneous transluminal aortic valvuloplasty; TAVI, transcatheter aortic

valve implantation.
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Figure 1. Non-vitamin K antagonist oral anticoagulant (NOAC) card for patient taking xarelto or lixiana.
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Figure 2. Non-vitamin K antagonist oral anticoagulant (NOAC) card for patient taking dabigartran or apixaban.
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Initiation of NOAC use +

1.  Check for indication of anticoagulation

2. Assess baseline blood lab (hemoglobin, renal and liver function,
and coagulation panel)

3. Choose optimal anticoagulant and correct dose

4. Decide on need for proton pump inhibitor

5. Educate patients and fill out anticoagulation card

6. Plan next follow-up (when, by whom, what?)

First follow-up within 1 month

Follow-up

Assess and check for

Thromboembolic and bleeding events
Adherence (remaining pills, NOAC card,...)
Side effects

Co-medication and over-the-counter drugs
Modifiable risk factors and minimize them
Need for blood sampling

Optimal NOAC and correct dosing

SRR

* 3 months
(1-6 months, depending
on patients’ age,
comorbidities, renal
function, etc.)

S oh

4

* Contact physician in case of problems
* Complex decisions on anticoagulation should be taken by a

multidisciplinary team
*  Use anticoagulation card

*  Emphasize key educational aspects

Figure 3. Follow-up for patients treated with NOAC. NOAC, non-vitamin K antagonist oral anticoagulant.
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Table 2. Checklist for follow-up of patients with atrial fibrillation treated with oral anticoagulants

Interval Comments
1. Adherence Every visit * Instruct patient to bring NOAC card
* Emphasize importance of strict drug intake schedule
* Inform and guide about adherence aids (special boxes, smartphone applications)
2. Thromboembolism Every visit * Systemic circulation (transient ischemic attack, stroke, peripheral)
* Pulmonary circulation
3. Bleeding Every visit * “Nuisance” bleeding: motivate patient to continue anticoagulation
« “Significant” bleeding: need for revision of anticoagulation indication, dose or timing
4. Side effects Every visit Carefully assess relationship with NOAC; decide continuation, temporary cessation, or
discontinuation and change anticoagulant
5. Co-medications Every visit * Prescription drug; over-the-counter drugs (consider pharmacokinetics and drug-drug
interaction of NOAC)
* Careful history taking: temporary use can be risky
6. Blood sampling Every year Patients without any specified reason as below
(hemoglobin and renal 6-monthly > 75 years old (especially those taking dabigatran) or frail
and liver function) ()-monthly If patients with CrCl < 60 mL/min: recheck interval = CrCl/10 month(s)
If needed If any other condition that may impact renal or kidney function
7. Assess and minimize Every visit * Particularly: uncontrolled hypertension (systolic > 160 mmHg), medication
correctable risk factors for predispose for bleeding (e.g., aspirin, non-steroidal anti-inflammatory drugs), labile
bleeding international normalized ratio (if on warfarin), excessive alcohol consumption
8. Assess for optimal NOAC  Every visit Based on the above, re-assess whether

and correct dosing

a. The selected NOAC is the best for the patient

b. The selected dose is correct

NOAC, non-vitamin K antagonist oral anticoagulant; CrCl, creatinine clearance.
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Warfarin — NOAC

AEAI7|HA S8 FA-8-2 Eofof Ptk oI5 9iste] 71
ofA| 9] eFeEakS TNl el EAtollA| A HsA 2 gstoiof
et

SHI2I0)A NOACZS 742t

INR =2]7} 2| & H324]¢] EEApoflA] NOACE ofAIE gt
Sh= 7-F NOAC?| FoF Al ehbels SEet 5 INR
Aol uhg vheo] Wik uhEth(Fig 4). ofubel o] vkt
7| 3648130 L, o] PRl ofofEakA] X|4E AR &)
of OFA T T INRE ThA] BRI AR Z7stoiof 3tk

NOACOJA SHIf2IS 29| it

ShRl2 2 AlZbo] =71 wiEel, A& F3k] INRO]
=] A 5109 Hr=ef 7]3to] g HTh whabA
NOACo A ehufd oz WAsy| ffsliis Fdet Akl
a5k, NOAC F A8 2dstA dstoiof gk o
Telof| A NOACRO| ofA] Aehs 93t S5=5 11 59
AIXEFE}. Uubd o & K5l g-2K(loading dose) b}l
AT ol Zart glck

NOAC= INRe|| 3 vl 4= Q1B 2, NOAC -8 4
ol INRE Z7stoiof gtk A& frdstolof et Egt
NOACe|A] etubgl o WAg AJAREA] 1704 ojdjel= 4
AoHA INRS Z7stojop 3t ENGAGE-AF  -tofA
NOACeA] otutgl oz o] R Fe dlofl= thef 14
72l 713ke] 8= JITH108]. oFAl H2hE ek SEkEE
FroHE de HAMoI HEda 22 FERgo] A3
¢ HFR108], F=3HA] Rk A-polle AR

Z7}519EH109,110].

)
_I i
r2

ol
o)

On warfarin in
therapeutic INR

Off warfarin
(Half life of warfarin: 36-48 hours)

Start checking INR within day 3~5

* INR < 2 : Start taking NOAC immmediately

+ INR 2 —2.5 : Start taking NOAC immediately or next day
+ INR 2.5 —3 : Recheck INR within 1-3 days

» INR = 3 : Postpone taking NOAC

Figure 4. Switching from warfarin to NOAC. NOAC, non-vitamin K antagonist oral anticoagulant; INR, international normalized ratio.
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NOACOIA] HIZ72E SHSar|ZS| Fgt
NOAC % 5 59 ol thol 583 Ae]
gAY kel S Fofate,

B

HIZF S50 NOACZS/ FISt

B8 sutal Sk 5 2-4417F0] et F NOACE +
ofgtty. A AR sl FH & o Fof ARl
NOACE Fojdtrt.

NOACOJA] CHE NOACOZS| Xi5t

7]% NOAC ¢+ & 7|& NOAC2] thg Fo AJF o] tf

£ NOACE 1Asto] Fofgitt.

ofAm/El r= ZZ2 0= 7204 NOACZS/ M=F

ofiugl E FRuETY F 5 ukE NOACE 56
St
NOACZ2| St ofN|Zt MSEE
S AMESE A= oY 2413 oA 7 AR
& AlFs] LE3||of sty NOAC o]d Ay&zhgo] At
o2 ANk WIEA] FRE oFA] 9 7] A Agle]| tisle] 11
4 q Z E
5] A7} 7H oA JAAE THe] A zkgol s = 1
slofof sict AsARg-of oigt JEI)F HA}F wol Fof uet
]

-2 NOACS}e] A5 2-gofli= 9 g3S B3to] F3
%] P-glycoprotein (P-gp)& 53t A|5u] o] Fojgict. o]

NOAC— Warfarin

On warfarin with NOAC

On NOAC (half dose for edoxaban)

SaA Ae] AR} 4] -

ol A oFAlE 2 A A7} oF=0] BF T F
7He doqit) P-gp At AT 1] AEA
& SR A /\]‘%5}— oMl 5 437t P-gp AAA ol
(Hzhtd, E2Y|thE, ofn| etz AYUY 5). 2HkEARE
I} ofAREO} O EH/\}t CYP3A4 type2] Cytochrome P450
= ©o|-85to] o]Fo|ZItH112]. 7Rt CYP3A4 AL} =
7} o5 oA EF sl Y= A 4= ek ofgARt
O HItARA AJA = cheFsto] AR QL oF= 1T Az Ao
Aoz ArH113]. gHbd oz, 7323t P-gp 52 CYP3A4
A =& NOACS} H-8-2 HALEA] ¢r=t} ¥ &2 7
31 P-gp T CYP3A4 G5 OHA|S ALRSH= 7. NOAC oF
Aol 5 F=E TAB] ATHAIZE 5= qlof o] oFA|ete]
B8 FotAY =9 ZA ARgstofof gt

CheFR NOACY] &5 4o gt darefEo] thfit 34
Rl | b 2 s B
ENGAGE-AF ﬂ?oﬂ/\i‘]]’ %k Ha 7)ol 23E HAE

pya|

0
0
L NOAC &t ZreFo] @3]e] ata|xel 2= Qlth17,114-117].
| gko] NOAC] tigt Mk 7 thul7h=et 110 mg
sk 23]0} oS AR 30/15 mg 315 13] ARgo] dishAiet 71
loick Thil7kEgk 110 mg 315 23] AL8-S vl K 2%
A} vjmalo] HEF WABE SR 2R 28 A4

= AT 23]. SHARE of= S5 AAlE ERE=

Start checking INR after day 3~3
(sampled before NOAC intake)

INR< 2 : Maintain taking NOAC and repeat INR after
1~3 days

INR > 2 : Stop taking NOAC, check INR next day and
maintain the level of INR within 2.0~3.0

Figure 5. Switching from NOAC to warfarin. NOAC, non-vitamin K antagonist oral anticoagulant; INR, international normalized ratio.
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AR B ATol7] witel, ofEe 8% Swrt Z71E
sapol o] 0 HY AAS] i Aite ¢S E 9
TH115,118]. o =ARE 30/15 mg 515 18] A8 Bl 2
2 vkl K 294 AMg2e vstel |84 HEFl
41% 7V Q7] wEol, oS AR A §eF AS- Felury]
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o] 38 &, AYTA 2] BE Ulo] AYEL o|EA}
4k ALg-2olA] A QT Wb, o] 483 NOAC AT
L WEF o mulo] HaARE sllo] ZHsatth2334). u
%, ROCKET-AFU} ARISTOTLE 10 4= A 80 5t
=0} 917 go} Zersl ool e AR} AgHHolct
[119]. THehs=0] Shxfoll 4] “oftlble”= g2k AL ol
olfrollA] HlaFelojof Ghe AR, £ AL ol
So] wEFo] JHUA A97} Hol(e, alF 5)
A7) e gFo s HEFo| oY ANt B
3 4 QITH120]. STk EATE oF 1 AEAE B
714 ko] gl BAH(7] o]A] A HIV OFE
ol kAhol A= 84| NOACY] 7o B2 %t So] =
% QIthFig 6). o7 Aol o]dF B4t of

O]A]

-

2

I

ot oy S

T

NOACSQ] #Adlo] Ex3} o7 7|4 Ha]
ks, NOACS] €5 5o I3 & 5+ 3
s

A EAGoL B3] BT QA 4RI e

32 NOAC?} 8% 5ol 5 12 4= Qi ole] oS0l
dhste] Helshelck. olal QST it FAtg] ATe] A
TES ugko 2 NOACS] Ale §l 1
TRlelE BT AR APAE SRl A ARE-
2pgo] 7Hs3k Algee] SIS el Al Husk
L ge gralof stk

24 M MM SIS S5t o2 £0f

2HE AL 15 mg/20 e THE NOACS} 2] 84153}
A HFSHES Bk chel7hERke] 49, PRIV H2 blocker
o 97 BgstE AR ol§Bol okt ZhaEATL AAH
aipo= 2o 7 It 121,122]. T2 NOACO| A = A|AFAI2F
O] Ag A8 o = Ao A IrH123-125]. Fish oil}
o oFEEHA AR Yot AEHES §S Ao AZtE
ok HISIThE B B Ae) ROk obmARL, elulE A,

oS Attel | WA o] §-8oll xfol7h $IrH126-128]. ShA

=]

Isfstet

>I NOAC standard dose

!

‘ NOAC dose reduction criteria

Qualified NOAC with reduced
3 dose

No

A 4

Not qualified

‘ Assess other interactions with NOAC (Table 3) |

Interacting factors= 2

None or 1

Other NOAC with less interactions? I

A 4

l

Concerned about disproportionate and
non-modifiable bleeding risk?

Concerned about disproportionate and
non-modifiable bleeding risk?

Yes

\ 4

Yes
A 4

+ Consider dabigatran 110mg (or edoxaban 30mg/15mg; but

Re-assess alternative strategy for stroke prevention

unapproved and ischemic stroke risk increased compared to
well-controlled warfarin group)
+ Dose reduction of other NOACs are “off-lable”

Not opted

+ Re-assess alternative strategy for stroke prevention

Consider referral for plasma level assessment in expert center
+/-"off-lable” NOAC dose reduction

Figure 6. Selecting a NOAC according to drug-drug interactions and/or the risk of bleeding. NOAC, non-vitamin K antagonist oral

anticoagulant.
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Table 3. Drug-drug interactions and other NOAC factors

Metabolism Dabigatran Apixaban Edoxaban Rivaroxaban
P-gp substrate Yes Yes Yes Yes
CYP3A4 substrate No Yes No Yes
Anti-arrthythmic agents
Amiodarone Moderate P-gp +12-60%" No PK data” +40%" Minor®
competition
Digoxin P-gp competition No effect No effect No effect No effect
Diltiazem P-gp competition and No effect +40%" No data No effect
weak CYP3A4
inhibition
Dronedarone P-gp competition and +70-100%° No PK or PD* +85%" Moderate effect’
CYP3A4 inhibition
Quinidine P-gp competition +53%" No data +77%" No data
Verapamil P-gp competition and +12-180%” No PK data +53%" No effect
weak CYP3A4
inhibition
Other drugs
Atorvastatin P-gp competition and No effect No data No effect No effect
CYP3A4 inhibition
Ticagrelor P-gp competition +25%" No data No data No data
Clarithromycin Moderate P-gp +15-20%" +60% AUC" +90%" +34% (erythromycin)®
Erythromycin competition and +300 a +549 ; i)
strong CYP3A4 30% Cmax 54% (clarithromycin)
inhibition
Rifampin P-gp/BCRP and -66%" -54% -35%° ~-50%"
CYP3A4A/CYP2)2
inducers
HIV protease P-gp/BCRP competition No data’ No data® No data® +153%°
inhibitors or inducer; CYP3A4
inhibition
Fluconzole Moderate CYP3A4 No data No data No data +42%"
inhibition
Itraconazole; Potent +140-150%° +100%° -*-87-95%b ~160%°
Ketoconazole; P-gp/BCRP
Voriconazole competition; CYP3A4
inhibition
Posaconazole Mild to moderate P-gp SmPC® SmPC* No data” SmPC*
inhibition
Naproxen P-gp competition No data +55%" No effect No data
Other factors
Age > 80 years b ! ? ?
Age >75 years : ? : ?
Body weight < 60 kg a a b @

NOAC, non-vitamin K oral anticoagulant; P-gp, P-glycoprotein; PK, pharmacokinetics; PD, pharmacodynamics; BCRP, breast cancer re-
sistance protein; SmPC, summary of product characteristics.
“Consider dose adjustment or different NOAC if 2 or more.
®Consider dose adjustment or different NOAC.
‘Contraindicated/not recommended.

dContraindicated.

“The label for edoxaban mentions that co-administration is possible in these cases, but with caution.
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o chE Eoko [sto] chilskERke] CraxE 65%714] 27
AZICE Chul e Fol # £ Aj7ke] Fof 12S Bl g
712 180 mgS FoFslsls wole the|7HERHS] Cmax
9} AUC Z7V7F 242F 23%9} 27%= &2l %| it 136]. El7l L
o] Hop gvf 280 dad ue o|ef go] Fof 714
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oM AIRISH 91 ZISHE! ZERISHOIAI] NOAC

A% 9 7F 7152 NOAC] tjA} 9 wjdol F3t og
S S}E2 NOAC AR % 82 AHo| uk=A] mejsjojof
kel

BHY MEIEIOING] Z7 B8 28
AAIES wHA AVEeke] Mt e sk, vy

W3 A A7150] At

2

SH
d= C’ﬂé L Xliﬂ “dxl 0“3}[148 149]. AEsH= 4719
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chil 7HE 0%, A ARG0%), elubEARGS%), obsiat
¥H27%) Z=0|tH(Table 4).

T A ERS 71 AAlE EARlAl A &
A7) 7 Aol Bteli ofef Falo] Abg
Hl, Zh7te] FAlfeh 44t B So] Slek. CKDEPI
2 National Kidney Foundationof| 4] @%3= FA10 2
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Table 4. Difference in absorption and metabolism of NOACs

SaA Ae] AR} 4] -

HFAl-g 0] 85t Al7)% AlAKcreatinine clearance, CrCl)& 2

=, o= tF-22] NOAC 34 i A=l
A o] WhAjo] ARG-E]G17] witolct. ShA|NE Frolit Fa gt
e 47158 Aol ojd FA =2 o] FojX|=A] Hr}
4 A71%s A7t e AEl7E obd A QL Aol Al A7)
50] H7h7} ol oj Aok ahehs Holtk.

ESF NOACE E835l= SREL AlV|5 A5t g =
Sfste] 2t 1 2HA 0.2 A7)sol g %7t
7} ol5of Aok Ttk WOk 4171% A3t ofn] EAsHE A
©(CrCl < 60 mUmin)oll= ] B 742 9] A7) B} 2
93|, dukd o 2 3o GClE 1022 Ui Zho] A7) 5
A4 Ao )2 HAETH Y CrCl 30 mL/min®] 73
37Hol B WA A T, E3 Bt 3, e, TRt

7] A E

_l

B A% 5 70l SHARNES 7T e 9ol
F7ha0l 2ol W e 149 A7) HAE BRE 4 ol
o, 53] chilhegie] 49 A o Hige) ¥71

o Zas Foh e
I &h= R R, Al7]50] Bt ol ® &

> 95 mL/min)of| 4] ol =ARH60 mg 1Y 13])9]

K 234 din] 1 ago] #aditte w2 A7) dEs

v} Qlo] Fo7} @ L&, u|= Food and Drug Administration

(FDA)ol| A= 2015 ol 5ANES CrClo] &=-2(> 95 mL/min)

Dabigatran Rivaroxaban Apixaban Edoxaban
Bioavailability 3-7% 66% without food, 50% 62%
80-100% with food
Prodrug Yes No No No
Clearance non-renal/renal of absorbed 20%/80% 65%/35% 73%/27% 50%/50%
dose
Plasma protein binding 35% 95% 87% 55%
Dialysability 50-60% n.a. 14% n.a.
Liver metabolism (CYP3A4 involved) No Yes Yes Minimal
(hepatic elimination about 18%) (elimination about 25%) (<4%)
Food No effect +39% more absorption No effect 6-22% more
absorption
H2B/PPI -12-30% No effect No effect No effect
Asian ethnicity +25% No effect No effect No effect
Elimination half-life 12-17 hours 5-9 hours (young) 12 hours 10-14 hours
11-13 hours (elderly)
Other Dyspepsia Intake with food mandatory
(5-10%)

NOAC, non-vitamin K antagonist oral anticoagulant; n.a., not applicable; H2B, H2 blokcer; PPI, proton pump inhibitor.
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lo_l
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ol A&s]ole et vke e 2 o =y b o] 2 ATEA] A7)0l whel 82ke 7rkateld A9
oE|& 7|Hte 2 gk 714l A7t asith oA = H|ate] tha|7kERRe] 9JAFATLe]l RELLY Ao A Al7]%
=2 A7 Aol digh F7EE Q1 Ear ARk obF] gl of w2 7 o] 150 mg 12 23] £H T} 110 mg 12 23]
ZiE 21 Z=EE0] MEISHCIC! = 30 mL/min)jA19] Zi2 S-S F29] wjHste] 1 dAF AAE vjwetlon, |
g2x| OFE 2} A Ao A CrCl < 50 mUmino|HA 82| 11
HEbgl K Z23A47F A% 2 225 0] A-SRS Ealet A A DA A= 110 mg 19 23] §HES ARkl /1o,

>

oo 1
rE 42

U hxo] WA @ ApERS 7haA] It Ak o] o] goko] oA wets] AAlE -8 A

=ikls al
] 2 i A QIrH154-157). 0|2t GASH 472l NoAC w85 AL A eA= of FRRLoA] 110 mg 14 23]

CrCl Dabigatran Rivaroxaban Edoxaban Apixaban
95ml/min -
150mg 20mg 60mg’
X2
5mg x2
2.5mg x2°
SOmI/min e e R
+H0mg 15mg 30mg
X2
30ml/min g . .
15mg 30mg 2 Smg x2°
15ml/min __J.. ] d 4 7
Dialysis v @ Q Q @

Figure 7. Non-vitamin K antagonist oral anticoagulant use according to renal function. *Dose reduction (30 mg edoxaban) in case of
weight < 60 kg or potent P-Gp inhibitor therapy. P2 x2.5 mg only if at least two out of three fulfilled: age > 80 years, body weight < 60
kg, creatinine > 1.5 mg/dL. “Cautionary use.
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R w= (e 3 o7 4
5 arsto] Al vlgo] 71 42 NOAC]] ofjAte]
5mg 19 23] o] A £4 Sxb AMgolA] W]k FDAS]
3)7He W2 Aot T2yt 5 mg 1 23] gxiof visfo]
25 mg 194 23] §¥jo] o BT wir} dsithes oA A3}
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of thet E=2 itk T2 NOACY| 7%, 7| 412k shajof A

27 MESHCrCl < 15 mL/min #= SEXX|Z)0fAS] & o] A PF s BY ¢ A= =9 £ olmANE

7 g2 o] 79 15 mg 191 15, 2]u}SAEe] A9= 10 mg 19] 135]
7] AEeS 7 AR AE 2Rkl A vlER] K A @A |Heor Hugh dg-50] UTH169,170].
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Table 5. Calculation of the Child-Turcotte-Pugh score and NOAC use for hepatic insufficiency

Parameter 1 point 2 points 3 points

Bilirubin <2 mg/dL 2-3 mg/dL >3 mg/dL

Albumin >3.5 g/dL 2.8-3.5 g/dL <2.8 mg/dL

INR <1.7 1.71-2.30 >2.30

Ascites No Mild (diuretics-responsive) Moderate-severe (diuretics-refractory)

Encephalopathy No Grade 1-2 (controlled by medication) Grade 3-4 (refractory/chronic)

Child-pugh category Dabigatran Rivaroxaban Apixaban Edoxaban

A (5-6 points)
B (7-9 points)
C (10-15points)

No dose reduction
Use with caution

Do not use

No dose reduction
Do not use

Do not use

No dose reduction No dose reduction

Use with caution Use with caution

Do not use Do not use

NOAC, non-vitamin K antagonist oral anticoagulant; INR, international normalized ratio.
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