gt ztetel Al 4194 H Al 15 2019 https://doi.org/10.3904/kjm.2019.94.1.57

In—depth review

2018 Th3HA 3] NOAC AHE A H:
(WA EUEH, §F EFAlL HE
IEEY) H 7IE

oft
9
rlok
i
N
ofy

2018 Korean Heart Rhythm Society Guidelines for Non-Vitamin K Antagonist
Oral Anticoagulants

Yae Min Park', Hyung Wook Park’, Jung Myung Lee’, Jin-Kyu Park®, Ki Hong Le¢’,
Jin-Bae Kim’, Young Soo Lee’, and Boyoung Joung6
'Division of Cardiology, Department of Internal Medicine, Gachon University Gil Medical Center, Incheon; “Division of Cardiology,
Department of Internal Medicine, Chonnam National University Hospital, Gwangju; *Division of Cardiology, Department of Internal
Medicine, KyungHee University Hospital, Seoul; *Division of Cardiology, Department of Internal Medicine, Hanyang University Seoul
Hospital, Seoul; *Division of Cardiology, Department of Internal Medicine, Daegu Catholic University College of Medicine, Daegu,

Division of Cardiology, Department of Internal Medicine, Severance Cardiovascular Hospital, Seoul, Korea

Non-vitamin K antagonist oral anticoagulants (NOACs) are an alternative to vitamin K antagonists (VKAs) and have emerged as
the treatment of choice in Korea. However, several questions remain regarding the optimal use of these agents in specific clinical
situations. In this paper we discuss 1) patients with atrial fibrillation (AF) and coronary artery disease, 2) avoiding confusion with
NOAC dosing across indications, 3) cardioversion in a patient treated with a NOAC, 4) AF patients who present with acute stroke
while on NOACs, 5) NOAC:s in special situations, 6) anticoagulation in AF patients with a malignancy, and 7) optimizing VKA
dose adjustments. (Korean J Med 2019;94:57-82)

Keywords: Atrial fibrillation; Non-vitamin K antagonist oral anticoagulants; Guideline

Received: 2018. 10. 19
Accepted: 2019. 1. 7

Correspondence to Hyung Wook Park, M.D.

Division of Cardiology, Department of Internal Medicine, Chonnam National University Hospital, 42 Jebong-Ro, Dong-Gu, Gwangju
61469, Korea

Tel: +82-62-220-6246, Fax: +82-62-663-3105, E-mail: mdhwp@chol.com

Copyright © 2019 The Korean Association of Internal Medicine
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



— The Korean Journal of Medicine: Vol. 94, No. 1, 2019 —

M

rhu

AEAlE 2ol A EANASTS dstr] flsiAe @
231 77k BaHoleh, vl-u]ekal K 208} ST Aonvi-
tamin K antagonist oral anticoagulants, NOAC)+= H|E} K Z
FAIE tAlsto] AR 4= Q1o Fhol A A= of
Az RSk ol g AEA] QA St B
NOACo|| o] o=afifleh shAITE 583t U4k AgollA] o
oFA| o] At ARGl thsto] A EA] k= 50l Atk

gt uelsl= ST A4 ARl 2] NOACS] Ao
i et A= Ade AAStLA}R g

T

A7 FAAC] oFATA E Py, A F7foke
e 2 &‘ﬂ o= Aolstar, okt P2Y, AAAIE
BE kst e 3 AW oR Fodt A7E §3
DA ofxs ot P2Y, AL 2 FEATRAS
Z71sHe e Brlus] 289 S4E S/
2[3-6] 37179] 38 8-S wsfo} Feh{79]
oRAT T} P2Y,, A FA FORS AHIE AHFS
A7) SA5iel LRI 1S oA %—Es}x :
on] MR PR HEF o
190 AR R, A2 A
A1) ST 5 42A12), $EATIer A8(13)0
FEe) A0 wEw FY A AR EE R B
u) 2BIE ARIES B ol F AW AT FSTA
AW 717 WaE T gk
AA) Al E e SEER
Foll thet M ATES WA ek AT TR YHAT
Soll 4 A32 BB A& F 34 AUCATE FSA,
ofz]2, P2Yee Aol Hstel 24 f(obulR i
P2Y;; ARl B T-g FguA) o= x]fm A Bt
SollA] | Al 0% = AASHATH ] EE A

291 27)19] 9112l apixaban versus vitamin K antagonist in pa-

==

J
Aol sht o]

“

0 1=
>
o ﬂﬂ)
40«
i oM.
Jé
_C'}Lf
olo

i

e

tients with atrial fibrillation and acute coronary syndrome and/or

percutaneous coronary intervention (AUGUSTUS)1} edoxaban
treatment versus vitamin K antagonist in patients with atrial fi-
brillation undergoing percutaneous coronary intervention
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warfarin in patients with nonvalvular atrial fibrillation undergoin
percutaneous coronary intervention (REDUAL-PCI) 1ol A] ti-
cagrelori= 24| 249] %4 Qbdlshe] fupAo]QleH17].
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an open-label, randomized, controlled, multicenter study ex-

AF patient on NOAC

|

‘ Elective PCl ‘

l

!

‘ Acute Coronary Syndrome |

!

| Stop NOAC: last dose should be 224h before intervention |
- Stop NOAC

l - Load with ASA (150-300 mg) +/- P2Y;, inhibitor

On admission:

Consider alternatives
- Bypass surgery
(- Sole balloon angioplasty) SMEL

I

| Non-STEMI |

! — —

Periprocedural anticoagulation

- Unfractionated heparin Fibrinolysis Primary PCI (preferred) Urgent Non-urgent
- Bivalirudin - Only if below - Radial approach t— Approach as - Delay PCI
- Avoid Gp lIb/llla inhibitors reference range - Prefer new generation DES per primary PCl - Start fondaparinux
-No unfractionated -Additional unfractionated (preferred) or LMWH
l heparin or enoxaparin heparin, LMWH, bivalirudin >12h after last NOAC
Stent type until NOAC levels (regardless of last NOAC) - Avoid upstream
Prefer contemporary DES below reference range - Avoid Gp lIb/llla inhibitors bivalirudin,
(avoid BMS and 15f generation DES) unless bail-out unfractionated heparin,
- Avoid fondaparinux Gp lIb/llla inhibitors

|

After discontinuation of parenteral anticoagulation: restart (same) NOAC in combination with single or dual antiplatelets |

|

Consider PPI

Discharge with prespecified step-down plan

Figure 1. Acute management of elective percutaneous coronary intervention or acute coronary syndrome in patients with atrial fi-
brillation treated with NOACs. AF, atrial fibrillation; NOAC, non-vitamin K antagonist oral anticoagulant; PCI, percutaneous coronary
intervention; h, hours; ASA, acetylsalicylic acid; STEMI, ST-elevation myocardial infarction; DES, drug-eluting stent; BMS, bare metal
stent; LMWH, low molecular weight heparin; PPI, proton pump inhibitor.

.59 -



— g EA]: A 94 d Al 1E FE Al 686 = 2019 —

ploring two treatment strategies of rivaroxaban and a dose-ad-
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PCl Day 1-7/atdischarge 1 month 3 months 6 months 1 year
1 1 1 1 1 I
: — : i - ' :
ElectivePCI i N(‘I;:\yzl:e +ﬂ;l:arafbe Dual therapy NOAC + C° / (A’ |E :?,':E
with newer i E !
generation ! ! !
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1
i !
1 1
1
; :
i i
i i| Noac
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ACS with PCI i : L
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_ High bleeding risk
- Low atherothrombotic risk (by REACH or SYNTAX score if elective, GRACE >140 if ACS)

generation DES

1st .

- High atherothrombotic risk (scores as above; stenting of the left main, proximal left
anterior descending, proximal bifurcation lesions; recurrent MI; stent thrombois etc.) and

low bleeding risk

Figure 2. Long-term treatment in patients receiving NOAC therapy after elective percutaneous coronary intervention or acute coronary
syndrome. PCI, percutaneous coronary intervention; DES, drug-eluting stent; NOAC, non-vitamin K antagonist oral anticoagulant;
DAPT, dual antiplatelet therapy; ACS, acute coronary syndrome; REACH, reduction of atherothrombosis for continued health;
SYNTAX, synergy between percutaneous coronary intervention with taxus and cardiac surgerey; GRACE, global registry of acute coro-
nary events. “Aspirin 75-100 mg once daily (qd). bClopidogrel 75 mg qd. ‘Ticagrelor 90 mg twice daily (bid).
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Table 1. Recommended NOAC doses according to indications
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Stroke prevention in atrial fibrillation

2.5 mg bid with two or more of the following:
(weight < 60 kg, age > 80, Cr > 1.5 mg/dL)
110 mg bid: CrCl < 50 mL/min or age > 75 years

30 mg qd with one or more of the following:

(weight < 60 kg, CrCl < 50 mL/min, concomitant use of a P-glycoprotein inhibitor)

Dose Dose reduction
Apixaban [27] 5 mg bid
Dabigatran [25] 150 mg bid
Edoxaban [28] 60 mg qd
Rivaroxaban [26] 20 mg qd

Treatment of pulmonary embolism or deep vein thrombosis

Initial treatment

Apixaban [124] 10 mg bid, 7 days 5 mg bid
Dabigatran [180] UFH/LMWH 150 mg bid
Edoxaban [126] UFH/LMWH 60 mg qd
Rivaroxaban [181,182] 15 mg bid, 21 days 20 mg qd

15 mg qd: CrCl < 50 mL/min or age > 75-80 years

Maintenance treatment

Long-term maintenance therapy for deep vein thrombosis after 6 months

Apixaban [183] 2.5 mg bid

Dabigatran [184] 150 mg bid
Edoxaban Not studied
Rivaroxaban [185] 10 mg qd

Deep vein thrombosis prophylaxis after orthopedic surgery

Apixaban [186] 2.5 mg bid
Dabigatran [187,188] 220 mg qd
Edoxaban [189,190] 30 mgqd
Rivaroxaban [191-194] 10 mg qd

Stroke prevention in patients with AF after PCI

Studied in Asian populations only

Apixaban AUGUSTUS study is pending
Dabigatran [17] 150 mg or 110 mg bid  Clopidogrel or ticagrelor
Edoxaban ENTRUST-AF PCI study is pending

Rivaroxaban [21] 15 mgqd

Rivaroxaban [4,195] 2.5 mg bid

Clopidogrel 10 mg qd: CrCl < 50 mL/min
Secondary prevention in patients with ACS or stable CAD without AF

NOAC, non-vitamin K antagonist oral anticoagulant; Cr, creatinine; CrCl, creatinine clearance; UFH, unfractionated heparin, LMWH,
low molecular weight heparin; AF, atrial fibrillation; PCI, percutaneous coronary intervention; AUGUSTUS study, apixaban versus vita-
min K antagonist in patients with atrial fibrillation and acute coronary syndrome and/or percutaneous coronary intervention; ENTRUST,
edoxaban treatment versus vitamin K antagonist in patients with atrial fibrillation undergoing percutaneous coronary intervention; ACS,

acute coronary syndrome; CAD, coronary artery disease.
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| Consideration of electrical or chemical cardioversion |

Use ofNOA6 = 3 weeks | No previous use of NOAC |

Assess adherence

AF duration > 48 hours

AF duration < 48 hours

100% adherence = 3 weeks « Doubtful adherence » Useof NOAC z 4 Early cardioversion Late cardioversion
— = High risk of thrombus hours (or 2 hours) = Useof NOAC = 4 » Use of NOAC = 3
before cardioversion hours (or 2 hours) week
1s feasible to replace before cardioversion + Assess adherence
LMWH or UFH. = Perform TEE to
= TEE can be omitted. detect thrombus of
LA

Perform TEE to detect
thrombus of LA

e g
| Detected thrombus

i
¥

| Postpone cardioversion ‘

Perform cardioversion
I
Duration of NOAC use after cardioversion ‘

Lifelong 4 weeks
= CHA,DS,-VAScz1 in men = CHA,DS,-VASc=0 mmen
+ CHA,DS,-VASc=2 in women » CHA,DS,-VASc=1 in women

Figure 3. Cardioversion workflow for patients with atrial fibrillation according to duration of atrial fibrillation and previous use of
non-vitamin K antagonist oral anticoagulants. AF, atrial fibrillation; NOACs, non-vitamin K antagonist oral anticoagulants; TEE, trans-
esophageal echocardiography.
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Figure 4. Flow chart for the acute management of acute ischemic stroke in a patient receiving NOAC oral anticoagulants. NOAC, non-vi-

tamin K antagonist oral anticoagulant; h, hours.
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Figure 5. Timing of the (re-) initiation of anticoagulation after acute ischemic stroke. TIA, transient ischemic attack; CT, computed to-
mography; MRI, magnetic resonance imaging; h, hours; NOAC, non-vitamin K antagonist oral anticoagulants.
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e AEH FHS Mot 4 HEF S FEH
AAEE W o] uiFHsi[T0], Fu A AEY sdE
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Aes W B B9 e A3 SE F 0l F ok
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Patients post intracranial hemorrhage

}

Consider factors favoring withholding oral anticoagulation |

.

Severe intracranial hemorrhage
Multiple cerebral microbleeds
No reversible cause of bleeding
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Bleeding during interruption of anticoagulation
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uncontrolled hypertension
Chronic alcohol abuse
Need for dual antiplatelet therapy after PCI

l

Net assessment in favor of withholding anticoagulation
according to a multidisciplinary decision

| v

Consider no (Re-) initiate
anticoagulation vs. (N)OAC after 4-8
LAA occlusion weeks

Figure 6. Flow chart for the (re-) initiation of anticoagulation in
patients after intracranial bleeding. NOACs, non-vitamin K an-
tagonist oral anticoagulants; PCI, percutaneous coronary inter-
vention; LAA, left atrial appendage.
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WATCRE, 78 FEIA ARE AN OB AN B L so e e et ag ern Aem O Uar
BHSIcE BAVIA QAT Ol ROBR AMAH L s o Noaca e e Aot o g
A A R ATl Baskt Ci80.82]
% 27,00070] Hi= AUAlRS SRS Blagk NOAC 2=
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Table 2. CSHA clinical frailty scale
Very fit People who are robust, active, energetic, and motivated. These people commonly exercise regularly. They are

among the fittest for their age.
Well People who have no active disease symptoms but are less fit than the very fit category. Often, they exercise or are
very active occasionally, e.g., seasonally.

Managing well People whose medical problems are well controlled, but are not regularly active beyond routine walking.
Vulnerable While not dependent on others for daily help, often symptoms limit activities. A common complaint is being

‘slowed up’, and/or being tired during the day.

Mildly frail These people often have more evident slowing, and need help in high order IADLs (finances, transportation, heavy
housework, medications). Typically, mild frailty progressively impairs shopping and walking outside alone, meal

preparation, and housework.

Moderately frail People need help with all outside activities and with keeping house. Inside, they often have problems with stairs,
need help with bathing, and might need minimal assistance (cuing, standby) with dressing.

Severely frail Completely dependent for personal care, from whatever cause (physical or cognitive). Even so, they seem stable

and not at high risk of dying (within 6 months).

Very severely frail ~ Completely dependent, approaching the end of life. Typically, they could not recover even from a minor illness.

Terminally ill Approaching the end of life. This category applies to people with a life expectancy < 6 months, who are not other-

wise evidently frail.

Adapted from [92].

CSHA, Canadian study of health and aging; IADL, instrumental activities of daily living.
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High risk of falling (ENGAGE-AF TIMI 48)
Defined by one or more of the following criteria:
- Prior history of falls
- Lower extremity weakness
- Poor balance
- Cognitive impairment
- Orthostatic hypotension
- Orthostatic hypotension
- Use of psychotropic drugs
- Severe arthritis
- Dizziness
Probability of falling assessment
1 point for each ‘Yes’
- Previous falls
- Taking > 4 medications, psychotropics in particular
- Low visual acuity
- Diminished sensation
- Near tandem stand 10 s
- Alternate step test 10 s
- Sit to stand 12 s

Score

Probability of falls per year

0-1 2-3 4-5 6+
7% 13% 27% 49%

ENGAGE-AF TIMI 48, effective anticoagulation with factor Xa next generation in atrial fibrillation-thrombolysis in myocardial in-

farction 48.
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Table 4. Warfarin dose adjustment for the out-of-therapeutic-range

INR

INR Dose adjustment per week
<15 Increase by 15% per week

1.6-1.9 Increase by 10% per week

2.0-2.9 No change

3.0-3.9 Decrease by 10% per week

4.0-4.9 Skip one dose, and then restart with dose

decreased by 10% per week

>5 Hold until INR is 2-3, then restart with dose
decreased by 15% per week

INR, international normalized ratio.
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