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Optimized management of atrial fibrillation requires patient-oriented decision making with a multidisciplinary approach. This
report incorporates recent authoritative studies to provide detailed recommendations for managing atrial fibrillation in specific clin-
ical settings. The principles of the Atrial fibrillation Better Care (ABC) pathway apply in these clinical settings. In addition, specific
considerations are discussed for each of these conditions and populations. (Korean J Med 2021;96:264-295)

Keywords: Atrial fibrillation; Guideline; Anticoagulants; Anti-arrhythmia agents
M 2 al glom, F Hd

AAlEZ 1] sl whet FREel FAtk S7st St Aol @xfol A AAlE

Received: 2021. 3. 23
Accepted: 2021. 3. 26

Correspondence to Hong Euy Lim, M.D., Ph.D.

Division of Cardiology, Department of Internal Medicine, Hallym University Sacred Heart Hospital, Hallym University College of
Medicine, 22 Gwanpyeong-ro 170beon-gil, Dongan-gu, Anyang 14068, Korea

Tel: +82-31-380-3889, Fax: +82-31-380-6064, E-mail: hongeuyl1046@gmail.com

Copyright © 2021 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.


http://crossmark.crossref.org/dialog/?doi=10.3904/kjm.2021.96.4.264&domain=pdf&date_stamp=2021-08-01

— You Mi Hwang, et al. Management of atrial fibrillation —

t}. ABC pathway®] 7] 2|2 o 7oA 2-8-¥t} ol i 1o st aebgde FHet AAlES] ZA o
2] ST AR Sg Sxboll A At ARt disiA e gt daehS HER ATH3-7].
A = Roltt.
XM FIck=l MEEM|S(first diagnosed atrial fibrillation [AF]
= = or new—onset AF)
Sostxoz 2OMXSH AlHIMIE EHX} Ag AE AHAle- AAIEY 7192 o] gle S
oA AHAlEe gt BR7F H7] Aol ARg-E = Ao
a4 sk B (HAl, B8 |l FE, Esks A t}. o] HALED dAFtoM = A AdE ARAls 24
oY, S TR AY 22 A aa)S FHRE O] A Folut A7t A% AYAlEH frafsto] W
WL WS Hol= AHbAlE Aol A= 2Rl =27 2 A AR A7 B E%eell= Etsla8,9], &5
a3t A7t 9158 EAtelA = o A7 TeE A A AYES 7P WOkTH10]. A= A Al sl A
o] AA|}Lo] Al ojof sh, gal A 77} 7] we I ABC pathwayE HIFo2 2[=8foF ghrt

AjaElofof .

24 o] AskA AShE SR g S TSI SST ZNN AHIE MolS, OHY B Tt
25}, SUA AR ol sl sl WAL Z2 2 71 AUMIS SRt
ofslEn], H8E0 0] HMeto] ofgE 4= gk Ulo]
L gol3} 22} 9018 H3}s| wlelsly WA= Alo] 24 T4 B SN AEAlRE FFEES 2-23%0]H[11],
shul, Aot 714 W3k NBE Wshol Atk AWAIE  FH DN BIM A ADE AT 9B
olxle] AukEs: 2AL A A] Qo BE Aofuf mHAl 60-TT%R FTEE 2], AAIE AR RE STRA
A Bet AlolE ANES 28 BN AL Wek Aekd ANl HISTEAE A% B4 TE Z520] 9f7o] 27
7} gzt AsEoh1]. #er A9} non-dihydropyr- HrH13-16]. AAH =2, AAlE TAF 5 10-15%+= Ts
idine AR 7 Y AR BT AuHERE Wojm ) AT <l Fu)y ~HIE ARISGS AFs Bri{17])
L A 1l 4 Quizh AlY AdAls A T AtollA AAlEo] SR g4 s %7%1 =
7)%5-0] A5tE AEA[HFEF] SAtoAls Z7]olth. o]H & ARt 3l @S W Hlso] Wke (18], ARAlE
AR maalAe] B0 olg) quAL wRL gl ol 9= B4 BEW SXSR; 657 21 2rH19]
£ 297t n FA WY T B 52 49A AHE A& A
oubA o] 2|77} w0l x] AL, Sxpr} AT A Bt Y Al Al %o gt %E'Ml sl A= ESC Al A
L Aos} Qounz(l] A/H BRE AT 2 AR Ao 2019} ¥ PASY Ag PueH2i]e) ARFoR AF
= ;eEojof Btk Wi, olulentE FF ame ar)n ol Hol ek
& A% ol Adgle] Avbe 28 Y& 5
2% A3 7Pe A Pel Fa) ASE 4= QleH2. ofv]
ontE A% ave Wt 4as 2 4 vt
Table 1. Recommendations for management of AF with haemodynamic instability
Recommendations Class Level
Emergency electrical cardioversion is recommended in AF patients with acute or worsening haemodynamic I B
instability [3,4].
In AF patients with haemodynamic instability, amiodarone may be considered for acute control of heart rate [5-7]. b B

AF, atrial fibrillation.
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THROMBOTIC RISK
FACTORS

= Diabetes mellitus requiring therapy

= Prior ACS/recurrent myocardial
infarction

= Multiveszsel CAD

= Concomitant PAD

= Premature CAD (occurring at age
of <45 y) or accelerated CAD
(new lesion within 2 years)

= CKD (eGFR <60 mLimin}

= Clinical presentation {ACS)

* Multivessel stenting

- Complex revascdarisation (left main
stenting, bifurcation lesion stenting,
chronic total occlusion intervention,
last patant vezsel stenting)

= Prior stent thrombasis an
antiplatelet treatment

= Procedural factors (stent expansion
residual dissection, stent length, etc)

BLEEDING RISK FACTORS

+ Hypertension

+ Abnormal renal or liver function

+ Stroke or ICH history

+ Bleeding history or bleeding diathesis (e.g., anaemia with hzemoglobin <110 gL}

+ Lahile INR (if an VKA)

» Elderly (=65 years)

+ Drugs (concomitant OAC and antiplatelet therapy. NSAIDs), excessive alcohol cansumpticn

STRATEGIES TO REDUCE BLEEDING ASSOCIATED WITH PCI
+ Radial artery access

+ PPls in patients taking DAPT who are at increased risk of bleeding (e.g. the elderly, dyspepsia.
gastro-cesophagea| reflix disease, Helicobagter pylori infection, cheonic alcohol use)

+ Mon—administration of unfrac d heparin in patients on YA with INR =2.5

+ Pre-treatment with aspirin only, add 2 P2Yy, inhibitor when coronary 2natomy is known or
IFSTEMI

+ GP lIb/llia inhibitors only for bailout or periprocedural complications
+ Sharter duration of combined antithrombetic therapy

BESC 2020

Figure 1. Post-procedural management of patients with AF and ACS/PCI [342]. AF, atrial fibrillation; ACS, acute coronary syndrome;
PCI, percutaneous coronary intervention; NOAC, non-steroidal anti inflammatory drug; VKA, vitamin K antagonist; INR, international
normalized ratio; DAA, dual antiplatelet agent; NSAIDs, Non-steroidal anti-inflammatory drugs; STEMI, ST elevation myocardial in-

farction; GP, glycoprotein.
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Table 2. Recommendations for patients with AF and an ACS, PCI, or CCS

General recommendations for patients with AF and an indication for concomitant antiplatelet therapy Class Level

In AF patients eligible for NOAC:s, it is recommended to use a NOAC in preference to a VKA in combination I A

with antiplatelet therapy [27,40].

In patients at high bleeding risk (HAS-BLED > 3), rivaroxaban 15 mg o.d. should be considered in preference Ia B
to rivaroxaban 20 mg o.d. for the duration of concomitant single or DAPT, to mitigate bleeding risk [41].

In patients at high bleeding risk (HAS-BLED > 3), dabigatran 110 mg b.i.d. should be considered in preference Ila B
to dabigatran 150 mg b.i.d. for the duration of concomitant single or DAPT, to mitigate bleeding risk [42].

In AF patients with an indication for a VKA in combination with antiplatelet therapy, the VKA dosing should Ila B
be carefully regulated with a target INR of 2.0-2.5 and TTR > 70% [43-46].

Recommendations for AF patients with ACS

In AF patients with ACS undergoing an uncomplicated PCI, early cessation (< 1 week) of aspirin and I A
continuation of dual therapy with an OAC and a P2Y'12 inhibitor (preferably clopidogrel) for up to 12 months
is recommended if the risk of stent thrombosis is low or if concerns about bleeding risk prevail over concerns
about risk of stent thrombosis, irrespective of the type of stent used [43,44,47-49].

Triple therapy with aspirin, clopidogrel, and an OAC for longer than 1 week after an ACS should be considered Ila C
when risk of stent thrombosis outweighs the bleeding risk, with the total duration (< 1 month) decided
according to assessment of these risks, and the treatment plan should be clearly specified at hospital discharge.

Recommendations in AF patients with a CCS undergoing PCI

After uncomplicated PCI, early cessation (< 1 week) of aspirin and continuation of dual therapy with OAC I A
for up to 6 months and clopidogrel is recommended if the risk of stent thrombosis is low or if concerns about
bleeding risk prevail over concerns about risk of stent thrombosis, irrespective of the type of stent used

[26,27,40,41,50].

Triple therapy with aspirin, clopidogrel, and an OAC for longer than 1 week should be considered when risk lla C
of stent thrombosis outweighs the bleeding risk with the total duration (< 1 month) decided according to
assessment of these risks, and the treatment plan should be clearly specified at hospital discharge.

AF, atrial fibrillation; PCI, percutaneous coronary intervention; CCS, chronic coronary syndrome; NOACs, novel oral anticoagulants;
DAPT, dual antiplatelet agents; VKA, vitamin K antagonist; INR, international normalized ratio; TTR, time in therapeutic range; ACS,

acute coronary syndrome; OAC, oral anticoagulants.
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Table 3. Recommendations for the search for AF in patients with cryptogenic stroke

Recommendations Class Level
In patients with acute ischaemic stroke or TIA and without previously known AF, monitoring for AF is
recommended using a short-term ECG recording for at least the first 24 hours, followed by continuous ECG 1 B
monitoring for at least 72 hours whenever possible [59,60,64,65].
In selected stroke patients without previously known AF, additional ECG monitoring using long-term Ila B

non-invasive ECG monitors or insertable cardiac monitors should be considered, to detect AF [66]

AF, atrial fibrillation; TIA, transient ischemic attack; ECG, electrocardiogram.
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Risk factors for ICH

Madifiable

+ (Uncontrolled) hypertension
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Decision-making post ICH in patients with AF

Consider risk factors for recurrent ICH

.

Address modifiable bleeding risk factors

v

Additional considerations:
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+ ICH on adequate or
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+ Anticoagulant therapy

+ Sympathomimetic drugs
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CMB on cerebral imaging:
amphetamine, ephedrine, etc.)
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* Significant decrease in stroke and mortality
+ Comparable risk for recurrent ICH vs. OAC non-use

+ Older age ¢ l

*+ Male sex
+ Aslan ethnicity

Non-modifiable
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obsolute risk of ischaemic
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@

Figure 2. (Re-) initiation of anticoagulation post-intracranial bleeding [342]. OAC, oral anticoagulant; ICH, intracranial hemorrhage;
AF, atrial fibrillation; LDL, low density lipoprotein; LAA, left atrial appendage; RCT, randomized controlled trial; ACS, acute coronary
syndrome; PCI, percutaneous coronary intervention; CMB, cerebral microbleeds; TIA, transient ischemic attack.

Table 4. Recommendations for secondary stroke prevention in AF patients after acute ischaemic stroke

Recommendations for secondary stroke prevention in AF patients after acute ischaemic stroke Class Level
In AF patients with an ischaemic stroke or TIA, long-term secondary prevention of stroke using OAC I A
is recommended if there is no strict contraindication to OAC use, with a preference for NOACs over
VKAs in NOAC-eligible patients [53].
In AF patients presenting with acute ischaemic stroke, very early anticoagulation (<48 hours) using I B

UFH, LMWH, or VKAs is not recommended [51].

AF, atrial fibrillation; TIA, transient ischemic attack; OAC, oral anticoagulant; NOACs, non-steroidal anti inflammatory drugs; VKA,
vitamin K antagonist; UFH, unfractionated heparin; LMWH, low molecular weight heparin.

Table 5. Recommendations for stroke prevention in AF patients after intracranial haemorrhage

Recommendations for stroke prevention in AF patients after intracranial haemorrhage Class

In AF patients at high risk of ischaemic stroke, (re-) initiation of OAC, with preference for NOACs Ila C
over VKAs in NOAC-eligible patients, should be considered in consultation with a
neurologist/stroke specialist after:

* A trauma-related ICH

* Acute spontaneous ICH (which includes subdural, subarachnoid, or intracerebral haemorrhage),
after careful consideration of risks and benefits

Level

AF, atrial fibrillation; OAC, oral anticoagulant; NOACs, non-steroidal anti inflammatory drugs; VKA, vitamin K antagonist; ICH,
intracranial hemorrhage.
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Figure 3. Management of active bleeding in patients receiving anticoagulation [342]. NOAC, non-steroidal anti inflammatory drug;

VKA, vitamin K antagonist; PCC, prothrombin complex concentrates; FFP, fresh frozen plasma.
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Table 6. Recommendations for the management of active bleeding on OAC

Recommendation Class Level
In an AF patient with severe active bleeding, it is recommended to:
« Interrupt OAC until the cause of bleeding is identified and active bleeding is resolved; and I C
* Promptly perform specific diagnostic and treatment interventions to identify and manage the cause(s)
and source(s) of bleeding.
Four-factor prothrombin complex concentrates should be considered in AF patients on VKA who Ila C

develop a severe bleeding complication.

AF, atrial fibrillation; OAC, oral anticoagulant; VKA, vitamin K antagonist.

- 272 -



— You Mi Hwang, et al. Management of atrial fibrillation —

sha vebal Kiiok o w2 S 7158 55 5 A
Ul T2 EZEH] EoF =Zolo Fof 271 5_‘\_57]_ 1;1 Hﬁ}§_71
wjRel[73], ol Alo] Sfutale] Aga mt A4S 9Iat 1%
o|TH74]. NOACS] His|Als 54 AHA|S AMgat 4=
9lc}. Idarucizumab (Chu|7hE ko] tja) AR @
alfa (factor Xa inhibitor tj3}] AR&)= NOACS] -3
& BRHOR qUNY|L Aelat A 282 BEAA
Z0)(7576). L} o]l 1A o] AR 0| TS
o2 o] ISk @A B AR WA F7to] Sofslof 7
o} olefdt okse AW YW Az Fdold o
g Al Ao AR = QAL Al A=
CEA ARgE ZREEY B3 52N E factor Xa in-
hlb1t0r4 Feal aIE A7) SR diAl AeAR 2L
212 = QAR oof thet et A= AlREA o|t77,78].
3 6°ﬂ T AR 5 =E el ek HajkS yehd

ot
AMIST AR

)
o

oo orr 4
o o
=

AL%r

BhAfol| A o] oAl AlubEs H3E
o}5] % oHXlZl AUA L, AubA o 2 100-1103)/
Z A EE PAE L QIrH81-83]). FAA 7]%50]
Z% AFZ(HFpEF) 2t HEEFol| 4] 9] oFE2] Aldlg<= 24
Zefo] th=r}. HFpEF $HAol| A= HERRA, diltiazem, vera-
pamil, digoxin W5 AF8-3l & 4= QIA|TF HFEF kAol A=
H|ERR A 9} digoxing AR8-S 4= STt Amiodarone->- HFpEF
oF HRrEFollA] Whg4= 28-S §f8) 3 5= AR #4371

-
A2 wek Abgshok Biek WA 2 A% W o1 uiE)

5
I
lo
of.
N Ji?i

N

AFYE oFE X0 Aol A A4 USRS 28E 918 1]
T 4 Ik SPARE 654] o1e] 1% HRpEF 2ol 4 o5
R4 28 A2l ulsh 14 ARgEe] o vhek

N
lﬁd
)

)
L
1z

= 55% 7%1? EGH AmuﬂoLg 27
o o ‘ilﬂ, Tkok QAlbA Abglo] Aol Bl 2ol
7153 79 amiodarone AFE Eaf oFEZQl 7|5 2AHS
Mg i Rl

S A AE Wolol PSS, HREF/L 59 4

A Aol HIERIRA| ] Al S s el HhafAle
W] QoA el 5o] Aol thal wEshAA T, Heki
X Aol A ofa] ojRo] 9li Aefolchss-ss].

e 4%4_4[94,95]. 55 -%—% = o EEE

¥ K 237k Badh, e 935 u
Su o5 AN 3L Hut 4] o) e vt A
N4 AT FFIAY e %
cH9496). NOAC} Slstat& vl iat Wl 27] F49] A
of et e OIA SR BRFOI 7|4 Buo] gl
FAS A Foh o] G BAA HEF/AHA M7
%9 23 oigwol] that NOACT} shutele| Aol that

ﬂJl

x 30

Table 7. Recommendations for patients with valvular heart disease and AF

Recommendations Class Level
NOAC: are contraindicated in patients with a prosthetic mechanical valve [103]. I B
Use of NOAC:s is not recommended in patients with AF and moderate-to-severe mitral stenosis. I C

AF, atrial fibrillation; NOACs, novel oral anticoagulants.
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Table 8. Recommendations for the management of AF in patients with congenital heart disease

Recommendations

Class Level

* Oral anticoagulation should be considered in all adult patients with intracardiac repair, cyanosis, Ila C
Fontan palliation, or systemic right ventricle and a history of AF, AFL, or intra-atrial re-entrant

tachycardia [211].

* In patients with AF and other congenital heart diseases, anticoagulation should be considered in the

presence of one or more non-sex stroke risk factor(s)

Surgery for AF should be considered in patients: [218-220].

Ila C

* Who need surgical closure of an atrial septal defect and who have a history of symptomatic atrial
arrhythmia (atrial ablation should be considered at the time of surgical closure).

+ Cox maze surgery should be considered in patients with symptomatic AF and an indication for
corrective repair of congenital heart defects. The surgery should be done in experienced centres.

AF catheter ablation of atrial arrhythmias associated with congenital heart defects may be considered Ib C

when performed in experienced centres [221].

In patients with congenital heart disease, TOE may be considered together with 3-week anticoagulation IIb C

therapy before cardioversion [222,223].

AF, atrial fibrillation; AFL, atrial flutter.
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Table 9. Main clinical features of AF in patients with inherited cardiac diseases
o Special considerations for treatment
Condition Prevalence Contraindicated —— "
of AF drugs Anticoagulation Rate control ythm contro Ablation
AADs
Long QT syndrome 2-29% QT-prolonging According to Beta-blockers ~ LQTSI1: Mexiletine ~ No data
drugs (amiodarone, cardioembolic risk LQTS3: Flecainide
sotalol)
Short QT syndrome 18-70% According to Propafenone, No data
cardioembolic risk Quinidine
Brugada syndrome 6-53% Class IC drugs According to Quinidine, Bepridil
cardioembolic risk
Catecholaminergic 11-37% According to Beta-blockers Flecainide,
polymorphic VT cardioembolic risk propafenone
Hypertrophic 17-30% Class I drugs Always (if no Beta-blockers Rhythm control is
cardiomyopathy contraindication) preferred;
Amiodarone,
Sotalol
Arrhythmogenic 9-30% According to Beta-blockers No data
cardiomyopathy cardioembolic risk
Familial dilated 25-49% According to
cardiomyopathy cardioembolic risk
Familial ventricular 1-29% Always (if no
non-compaction contraindication)
Wolff-Parkinson-White =~ Variable = Digoxin, verapamil, According to Procainamide, Accessory As needed
syndrome (7-50%) diltiazem, cardioembolic risk  propafenone, or  pathway(s) catheter
betablockers, flecainide for ablation first, then
amiodarone acute rate control ~ AADs for AF as
needed

AF, atrial fibrillation; VT, ventricular tachycardia; AADs, antiarrhythmic agents.
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Table 10. Recommendations for the management of AF during pregnancy
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Recommendations Class Level
Acute management
Immediate electrical cardioversionc is recommended in case of haemodynamic instability or pre-excited AF 1 C
In pregnant women with HCM, cardioversion should be considered for persistent AF. Ila C
Ibﬁltilide or flecainide i.v. may be considered for termination of AF in stable patients with structurally normal IIb C
earts
Long-term management (oral administration of drugs)
Therapeutic anticoagulation with heparin or VKA according to the stage of pregnancy is recommended for 1 C
patients with AF.
Beta-selective blockers are recommended for rate control in AF. 1 C
F lff:q?inide, propafenone, or sotalol should be considered to prevent AF if atrioventricular nodal-blocking drugs Ia C
ail.
Digoxin or verapamil should be considered for rate control if beta-blockers fail. IIa C
AF, atrial fibrillation; HCM, hypertrophic cardiomyopathy; VKA, vitamin K antagonist.
Table 11. Recommendations for sports activity in patients with AF
Recommendation Class Level
It is recommended to counsel professional athletes that long-lasting intense sports participation may I B

promote AF, while moderate physical activity is recommended to prevent AF.

AF, atrial fibrillation.
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Figure 4. Management of postoperative AF [342]. AF, atrial fibrillation; AADs, antiarrhythmic agents; CCBs, calcium channel block-
ers; ECV, electrical cardioversion; PCV, pharmacological cardioversion; LVEF, left ventricular ejection fraction; HR, heart rate; OAC,

oral anticoagulant.
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Table 12. Recommendations for postoperative AF
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Recommendations Class Level

Perioperative amiodarone or beta blocker therapy is recommended for the prevention of postoperative AF after I A
cardiac surgery.

Long-term OAC therapy to prevent thromboembolic events should be considered in patients at risk for stroke JIE B
with postoperative AF after non-cardiac surgery, considering the anticipated net clinical benefit of OAC
therapy and informed patient preferences.

Long-term OAC therapy to prevent thromboembolic events may be considered in patients at risk for stroke IIb B
with postoperative AF after cardiac surgery, considering the anticipated net clinical benefit of OAC therapy
and informed patient preferences.

Beta-blockers should not be used routinely for the prevention of postoperative AF in patients undergoing I B

non-cardiac surgery.

AF, atrial fibrillation; OAC, oral anticoagulants.
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