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ABSTRACT

The timing at which anticoagulant therapy should be initiated in patients with
acute ischemic stroke due to atrial fibrillation is not clear. This study aimed to
systematically review and meta-analyze the risk of recurrent ischemic strokes and
intracranial hemorrhage in patients with acute ischemic stroke due to atrial fibrillation
who were treated with early and delayed anticoagulants. We also aimed to conclude
the definition of early and delayed anticoagulation in the literature. Data were
collected from four databases: PubMed, Scopus, ScienceDirect, and OpenGrey. Risk of
Bias in Non-randomized Studies of Intervention (ROBINS-I) and Version 2 of the
Cochrane risk-of-bias tool for randomized trials (RoB 2) were used to assess the biases
from the included studies. Data was analyzed and presented with forest plots.
Publication bias was assessed using funnel plot tools. Eleven relevant studies were
included in the systematic review and meta-analysis. There was no significant
difference in the odds of recurrent ischemic stroke or intracranial bleeding between
patients who were treated with early and delayed oral anticoagulants. The included

studies defined the early oral anticoagulants as the use within 4-6 days after acute

R



ischemic stroke from atrial fibrillation. Early oral anticoagulants (within 4-6 days) in
those with acute ischemic stroke from atrial fibrillation were not significantly different

from delayed oral anticoagulants.
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1. mfawaaﬂLaaﬂauaaqﬂmumnauLaawﬂa (cardioembolic stroke)

lsaviaenifanauasgasiy (ischemic stroke) Ao lsAviaanlianausvlinuiniien i
AANDINITNMETTUVUTEEM 19U ANIENAULTENTNTDULTINTVIATITN LULYITOUKSS
Wl 1Oudu22) awmgnisiialsavasndenausgaiu wuin 20% w19nlsanasn
= v a A @ a aa A Y =
HenaNIRARuINaLEeniila AN nelidudenanTilavgeasununsELaRen
lUgadulunasnidaniiluidssaussdsaninuldvosunanangilaiesuudunan
(atrial fibrillation) Fanazilaziiulanianisiialsanaanifanauss 3-5 Wil wadadin1ieg

au o wihliAalsavasnifenaussgasuandudenilalanuandunised 1 (23, 24)

M131990 1 waasamuaivinliiialsanaanidenauasgaiuainauiaaniala

AN ANBSUY

1.Atrial fibrillation dinlenanisifia stroke aueaUseann 3-5 1 (24)

2.Systolic heart WisTon1anisiin stroke Uszanas 2-3 wh (25)

failure

3.Recent fondunionlamedsundulszann 2.5% asfn stroke Tu 2-4
myocardial dUai (26)

Infarction

v 6

4.Patent foramen | e PFO flmuduiusiiu ischemic stroke Tugthefiongtiosnin 55 ¥
ovale (PFO) (27) aghalsfimu dnsfine (28) wuin PFO lidaidutiedendesgeiivihlar

Lﬁ@ recurrence stroke




5.Aortic arch

atheroma

IsAviaaniaenuded (atherosclerotic disease) Ustiad aortic arch 18
YaduidusvinliiAn ischemic stroke Tngtanzillsauinasiuluiu (plaque

size) > 40 LWURLUAT (29)

6.Prosthetic heart

9338 meta-analysis T 1985-1992 wuin ftheiildsunisldauila

valves {ies (mechanical valve) wilillé§usnazateduden fonaiiin stroke
4.0% (30)

7.Infective Hutladeduaves stroke finuldlduoy 1n91u358 observational study

endocarditis wudielsainidefideyila fenaifn ischemic stroke Uszanm

14% (31)

8.0ther causes

Wudadudasninulalives (3ns1d@iunisiin cardioembolic strokes

<1%) wu papillary fibroelastoma, myxoma Wag mitral calcification

(32)

2. BUINNNI5INARYLA (33)

Lifinaeiuesgiulunisitdadenieedin lnemluausaitadenisinlsalaainnis

v adAaa o

FnUTL IR NITNTIITNANY N1IRTIINSIFITRYTEUUUIZEM (CT scan %39 MRI scan)

n130533n8 ubnA19%31a (electrocardiogram; ECG) ey Uunuzilvinsiandulin

wila TugUielsavaenionaussgasuynsie lunsaliasdonie cardioembolic stroke

wazlunwung atrial fibrillation ¥5eANuRAUNRDUIY ECG wuzilivin

2.1. Echocardiography i 2 38 laun

2.1.1.Transthoracic echocardiography (TTE)

2.1.2.Transesophageal echocardiography (TEE)

2.2. Cardiac monitoring




3. wuamemsdnwlsavasaidanauasgaiuiifinziiladuesuudunan
Tud w.A. 2564 European Heart Rhythm Association (EHRA) kg1 1-3-6-12 days
rule WunwImenisliendunisudaivendensiasulssmundanniinnnzrasn
Fonanosgaiu Insarsannislienmuinvend oauesuiadon Idun {dae
transient ischemic attack (TIA) #9151l DOACs 1 Jundsanniine1ns fUaelsa
VABALHOAANDIARUAIINTULIITEAU minor stroke (NIHSS Haendn 8) Mvnsaunlvien
DOACs 3 Tund 431t ne1n15 §U1815ANa0nla 00 @098 AR uAITUTULTITEAY
moderate stroke (NIHSS 8-15) a1saunlyign DOACs 6 Tundaanniineins fuaelsa
NADALTONANDIDARUAINNTULIITEAU severe stroke (NIHSS 11ANIINAU 16) WR150U0
191 DOACs 12 Yumdsarnifinens uaglifinnsanviienvisdaouiiumesauad
melu 1 Yudeudilifen DOACs ileUssiliunneidonsenluideaussiiviadenlugiie

L3AVADALREAANDIDARUAIINTUILIITEAU moderate stroke Way severe stroke (34)
Tudl w.e. 2562 American Heart Association/American Stroke Association
(AHA/ASA) uugihlsiFueiunsudenveadensinfuusenuniely 4-14 Sundsain
Anlsavasnidenaussgaiusrevidoundy (9) uazonafinnsundeunislieisenly
u&n 14 u (35) lufthefifinnzdensenluiloaussiivnmdon Tnedredenmsine
84 Paciaroni kazAmy (36) Fanuinnadalvisrdumsudeivendennesly d-14 Su
n¥rnislsaaondenduosnaien aunsnannsislsaaondenduosgafiuduay
amzidensenniely 90 Yu ndsnifnlsanaonidenaussgadiu WeifleuiunsEuliien

fou 4 Tu M30NEnaIAIN 14 U
14 @ o = a o
4. YINUNITHVINIVIILADAVUATUUTENU
Taguliendunisuisnveadesviinsuuszmulaeumiunalnnisesngyns 3 nqy

f91 1) coumarin derivertive ¥4 warfarin 2) direct factor Xa inhibitors 1%y

rivaroxaban Wag 3) direct thrombin inhibitors LU dabigatran #@1u1salsenna



direct factor Xa inhibitors LLazﬂa:u direct thrombin inhibitors $asdu direct-acting
oral anticoagulants (DOACs) 1@
4.1 Warfarin
4.1.1  nalnen
Warfarin 95 lUdnua19nszuaunis Y-carboxylation Tngldguds
wuledl vitamin K epoxide reductase FeldarunsaLUa suain oxidized
form 194 reduced form wagsuUNILANTAS1 vitamin K-dependent clotting
protein (37) ¥11l# clotting factor anas¥oraz 10-40 9 nseiuUnG Faiiqns
Frunisudaiivendenlaeszezinainisesngns asduiesaindessels
clotting factor Awdegnrindneentimun (38)
4.1.2 WnFaUAENS
N13ARTuFeiTIUsEAVSHalnaLAes 100% IAnududugeanty 4
Fluandsaniudsznuen USinanisnszaeewindu 0.14 L/kg @nansadu

(Y a

Aulusaule 99% Fadrulngjazidulusiusayiiu lnedeildludagiuas
dunuy racemic mixtures Aolasaastsuessndnslugvaes R uway S
enantiomers Haufy esudsmuendlulassains S-enantiomer aggn
WRIUBATUNIY cytochrome P-850 (CYP) 2C9 wasu19aIuE e 2C19
Yauzd R-enantiomer wiAndL CYP 1A2 uaz 3A4 Tnsenazgniuoenms
Haanng 92% e1ilenedsdinusvann 36-42 $2lue Fedeaduuszyuen > 4
Fuiielrirudutuesentrgannizasi (39)
4.13 ndynamans

Warfarin a¢1Usugs factor Il (thrombin) ﬂ’liaaﬂqw%‘%aﬂ(ﬁlﬁﬁl’l%
iadidle factor Il gnindavmslag factor Il fiAnARsdinuUszana 60-72 F2lu
Sesumsudsliauysaifefoddina > 10 Su (39)

4.2 Direct-acting oral anticoagulants (DOACs)
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421 nalnen
nalnuaangs DOACs axludunuuiiunduldiiuina active site of
target enzyme A9 factor Xa Wag thrombin dawalildiinduden %Qﬁqwé
Aunsudaiivesden (37)
4.2.2 LOEYIAUAEATLASLNEINAAIENT
a5197 2 indveaumaniuasinduwanans (37, 40-42) :
BRI Rivaroxaban | Apixaban Edoxaban Dabigatran
Auaidu Factor Xa Factor Xa Factor Xa Thrombin
Prodrug Taid] Taid] Taidl il
Bioavailability 80% 60% 50% 6%
Plasma protein 95% 87% 55% 35%
binding
Distribution 55 L 21 L 107 L 50-70 L
Half-life 7-11 4l 1249ls | 9-11 Halue | 12-17 Al
Renal excretion 66% 25% 35% 80%
Interactions CYP 3A4/P- | CYP 3A4/P- P-gp P-gp
Y 8P

5. Uszansnanwazanudaanng

ANNIIANWIVOS George Ntaios waranyU 2017 Wuanuidedseian meta-analysis

Y

1R8v1N15ANYIUSEANTS A MwarAIuUasnnen1side1 DOACS NAUNUS AUNISLAR
intracranial events lu@:ﬂw atrial fibilation DOACs dUs¢@n5n1wanni1siin stroke/
systemic embolism Turffﬂw atrial fibilation 913017 stroke #3© transient ischemic

a o (%

attack lafAna181 warfarin egeided1Agyn1sada (relative risk reduction: 13.7%,



absolute risk reduction: 0.78%, number needed to treat to prevent one event:
127) ann19LAa hemorrhagic stroke (relative risk reduction: 50.0%, absolute risk
reduction: 0.63%, number needed to treat: 157) aan13LAA intracranial hemorrhage
(relative risk reduction: 46.1%, absolute risk reduction: 0.88%, number needed to
treat: 113) (43) wazdianni19iin all-cause mortality (RR=0.90, 95%CI=0.85-0.95;
p=0-0003) (8)

NATI9LALY

astafesfiddyves warfarin fio W@eseenluauemazeitivnely e1nsdu 1
B pduld 013u Foude Wensenanulsilu s1denldRands dendualwauin
AeUnf Uszsudeunnunnninund daaneiidenuu (44) wazamzunindeudinuldies
Ao Mauilsiinae (37)

o MsiaAsefidfyuesngu DOACs A Ldonsenlaslonzimaufue1vs was
anmsiinulddesiie enmsliges i dabigatran wuldda 10% (37) Ineflo1nsdus wu
aduld efou Voude ninlwadeu Au ndrudedalaviaden 10158 u 9 ves
apixaban W wrawngn densenaulsity Uszsnieuanunniiund denafnanlva
91M159U9 183 edoxaban WU Ay N1glafinans An1sTheessuRnung 01n5u 9
Y94 rivaroxaban 141 913U 1o 815U (45)

Warfarin uas DOACs anunsarusnlassiuldlunddenssdarvinldmsnlunssd
Anrafisunfvideidensentd Tundliuuyns warfarin laishuthusdsansnsalifls ud
Asvanideenisld DOACs (37)
Usgansnmuazanuvasndoveinissldendunisudefvendenwuusviedily

AN ReARonaIIAR LY UNTUAINLSATRLAAURATIMIE KAAIAINITIN 3
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=] a a o a v v 2 W = 8 & v o = Y
M99 3 LLﬁﬂ\?ﬂizﬁ'ﬂﬁﬂ']WLLa$ﬂ'3']3»l'ﬂa'e]ﬂﬂ‘c’]‘l.l'e]Qﬂ']'iLiSJi‘UEJ']ﬂ']uﬂ'ﬁLL‘U\WI'J‘U'e)\uﬁ'e)ﬂLLU‘ULi?ﬂﬁ@‘lﬂiu@ﬂ?ﬂ‘l’mﬂ'\?gﬁaaﬂLaaﬂﬁﬁJ'ﬂQqﬂﬁu

= % C% Y a [
LRYIUNAUIINLIAN FALAURNDI NI

Jude  sUuuunuide aoudl Diivinade KUae 528219015 RN NAANWS
N197U g1 d 3
. 197 41
98
Fischer Randomized  Europe, 2017-2022 Nonvalvular AF DOAC Minor/ Minor e Primary
et al. Controlled the and acute moderate stroke: outcome (30
2023 Trial Middle ischemic stroke: day 3ord days)
composite of:
(46) East, stroke 48 hours Moderate
1. recurrent
and Major stroke:
Median pat]ent ischemic stroke
Asia stroke: day 6 or 7 ,
age: 77 years 2. systemic
Median day 6 or 7 Major embolism
CHA,DS,-VASC stroke: 3. major
score: 5 day 12, 13, extracranial
or 14 bleeding

11



symptomatic
intracranial
hemorrhage
vascular death
Secondary
outcomes

30 days:

recurrent
ischemic stroke
systemic
embolism
major
extracranial
bleeding
symptomatic
intracranial
hemorrhage
vascular death

90 days:

12



recurrent
ischemic stroke
systemic
embolism
major
extracranial
bleeding
symptomatic
intracranial
hemorrhage

vascular death

Marchis
et al.
2022

(15)

Observational
Cohort

study

Europe
and

Japan

2011-2018

AIS/TIA

Median patient
age: 77.5 years
Mean NIHSS: 5

DOAC

<5 days

>5 days

Recurrent AIS

ICH

13



Oldgren
et al.
2022

(14)

Randomized
Controlled

Trial

Sweden 2017-2020

Acute ischemic
stroke and AF
Mean age: 78.3
years

Mean NIHSS:

6.1

DOAC

<4 days

5to 10

days

e Primary
outcome

(90 days)
composite of:

1. recurrent
ischemic stroke

2. symptomatic
intracerebral
hemorrhage

3. all-cause
mortality

e Secondary
outcomes
(90 days):

e recurrent
ischemic stroke

e all-cause

mortality

14



Wilson
et al.
2018

(47)

Observational
Cohort

study

UK and -
the
Netherl

ands

AIS/TIA

Median patient
age: 76 years

Mean NIHSS: 4

Any

<4 days

>5 days

e Primary
outcome

(90 days)
composite of:

1. ischemic stroke

2. transient
ischemic attack

3. intracranial
hemorrhage

4. death due to
any cause

e Recurrent
ischemic stroke
or TIA
(90 days)

Yaghi

Observational

Cohort

United 2015-2018

States

AlS

Any

<3 days

-4-14 days

->14 days

Primary

outcome

15



et al.
2020

(48)

study

(90 days)
e Median patient
composite of:
age: 77.5 years
e Mean NIHSS:

7.5

1. recurrent
ischemic stroke

2. transient
ischemic attack

3. systemic arterial
embolism

4. symptomatic
intracranial
hemorrhage or
major
extracranial

hemorrhage

Bakr et
al. 2020

(49)

Observational
Cohort

study

Saudi  2016-2018 o AIS/TIA Any Day 1to 6 >7 days e RIS
Arabia e non-valvular e ICH

AF

16



Median age:
64.5

Median NIHSS:
7

Median

HAS BLED: 3
Medain

CHADS, score:

3
Kimura  Observational Europe 2011-2016 AIS/TIA DOAC TIA: 1 days TIA: e RIS
et al. Cohort and Median age: 77 Mild: > 2 days e ICH
2022 study Japan Total NIHSS 2 days Mild:
(50) score: 6 Moderate: > 3 days
Total CHA,DS,- 3 days Moderate:
VASc score: 3 Severe: >4 days

17



Total CHADS, 4 days severe:
score: 2 >5 days
HAS-BLED
score: 2
Kimura  Observational  Japan  2013-2018 AlS Any mean: mean: e Primary outcome
et al. Cohort Mean age: 78.1 0.47+0.50 6.16+0.72 1. Safety and
2021 study Mean NIHSS: days days efficacy for
(51) 9.78 secondary
Mean prevention of
ASPECTS+W: stroke in AF
6.58 patients
2. Symptomatic
hemorrhage
3. Cerebral stroke
disability
Matos-  Observational Portuga 2017-2019 AIS/TIA Any Day 0-4 Day 5-14 e Primary outcome
Ribeiro Cohort l Median age: 80

18



et al. study Median NIHSS: 1.Favourable function
2022 13 at outcome
(52) admission and 2.Recurrent ischemic
8at24h events
3.Haemorrhagic
complications
Mizoguc  Observational  Japan  2011-2014 AIS/TIA DOACs <3 days >4 days
hi Cohort Median age: 74 e RIS/TIA
et al. study for early group e |CH
2020 and 75 for
(53) delay group

Median NIHSS:
3 for early
group and 5

for delay

group

19



Median

CHA,DS,-VASC:
5
Median HAS-
BLED: 3
Paciaroni  Observational Europe, 2018-2019 AIS/TIA DOAC Day 0-7 >7 days Ischaemic
et al. Cohort North endpoint
2020 study America Haemorrhagic
(54) and endpoint
Asia
Macha  Observational - 2011-2013 AIS/TIA DOAC Day 3-5 1-2 week Asymptomatic
et al. Cohort intracranial
2016 study hemorrhage
(55) Symptomatic

intracranial

hemorrhage

20



Alrohimi  Observational Canada 2013-2018 AIS/TIA Dabigatran Within 14 HT
et al. Cohort Mean age: days
2020 study 72.4+11.5
(56) years
Median NIHSS:
1
Alrohimi  Observational Canada 2017-2019 AIS/TIA Apixaban Within 14 HT
et al. Cohort Mean age: days
2021 study 79 +11 years
(57) Median NIHSS:
a
AREST Randomized us 2019 AIS/TIA Apixaban Early Recurrent
2021 Controlled Mean age: 73.5 versus VKA Apixaban: strokes/TIA
(58) Trial Mean CHA,DS,- 0-3 days Death
VASC (TIA) Fatal strokes

prestroke: 4.1

Symptomatic

hemorrhages

21



Mean NIHSS: 3-5 days
6.8 (small size
AlS)
7-9 days
(medium
size AIS)
Warfarin 1:1
ratio at 1
week post-
TIA, or 2
weeks post-

AlS

Gioia
et al.

2016

Observational
Cohort

study

Canada

2016

AIS/TIA Rivaroxaban <14 days

Symptomatic

HT.

22



(59)

Mean age:
73.5+13.2
years

Median
CHA,DS,-VASCc:
5

Mean HAS-

BLED score: 2

Asymptomatic
HI1
Asymptomatic
progression

from HI1 to HI2

SATES
2020

(60)

Observational
Cohort

study

ltaly

2017-2018

Nonvalvular AF Edoxaban Within 5
Median age: days
78.3

ASPECTS > 6

Mean CHAzDSZ‘
VASc: 5.2
Mean HAS-

BLED: 3

Symptomatic
bleedings within
90 days

Major
intracranial
bleeding

Major

extracranial

23



bleedings

(castrointestinal)

Seiffge  Observational multice 2012-2017 e Median patient DOAC Median Composite endpoint:
et al. Cohort nter age: /8 years versus VKA time: 5 days 1. recurrent AIS
2019 study * NIFSS atonset: 2. mortality
61) 6 (VKA),

4(DOAC)

o CHA,DS,-VASC:
5

e HAS-BLED: 3

Triple Randomized  South  2014-2015 o AIS/TIA Rivaroxaban  Rivaroxaban e Primary end
AXEL Controlled Korea e Mean age: 70.4  versus VKA  :for 5 days point:

2017 Trial Warfarin: composite new
(62) target 2.0- ischemic lesion

3.0 ford or new
weeks intracranial

24



hemorrhage at 4
weeks

Secondary end
points:
individual
components of
primary end
point and
hospitaliztion

length

AlS=acute ischemic stroke. TIA=transient ischemic attack. RIS=recurrent ischemic stroke. ICH=intracerebral hemorrhage. HT=hemorrhagic

transformation. Hi=hemorrhagic infraction. AF=atrial fibrillation. DOAC=direct oral anticoagulants. NIHSS=National Institutes of Health

Stroke Scale. ASPECTS+W=Alberta stroke program early CT score plus white matter lesion.
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9N UUIIUIIY
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ITLUYUIBTIY
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1. NI9A8AINTIUIIUINY
1.1 fiansannetade 4 Usenis wise PICO Aall
1.11
P (population): fUglsanasnidenauatgadiuannemlawuindsvisvin
non-valvular atrial fibrillation
| (Intervention): s¥8LIA1NNT RS UEIAIUASUIIRvRLdonTlnsUUSEULUY
157 wanialsAianIdnaNsIgacl
C (comparison): S¥8&IAINT RS UBIRIUNSLIsTvRLdensinsuUsynIu
LUUT) MAIINinlsAaeAdenaNBIAsiu

O (outcome):

Primary outcome: N15\inlsAviaanIdenduasgafiug1arNIsLinnIELaonaanN
luaues ([Hewnsiinlsavaonionaussgaiugl NMsiinnizideneeniuaued

FreBamunsanundniidadiunluemuise)
2. UsEuINIUasnauneeng
2.1 Inclusion criteria
2.1.1  @enauideuselnn randomized controlled trials 438 observational
cohort studies
212 Wuftelsavaenidenaussgasuainamgirladuinfuneisda non-
valvular atrial fibrillation wazaila valvular atrial fibrillation

2.1.3 JWuihedldldedunisulvivenionviindulsenu
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214  f0159189UNAA NSNS ANARALADAFNBIUIALEDATT kAaENISHANIIY
= % v
L3998 MALDINAINT TN

2.2 Exclusion criteria
221  uiirmuadsuanudinisliedunisudsveadensiasuusemu
wuUSIuazwUUtlaitaLay
222  uSeilillEsenunadnEnsAnlsavasndonduaindontn uaznns
WHaNIzIE0n00N IUEANDINAINSLITUN I UTE UZUSTBUAUTE 8L VA
3. \a3adiefildade
31 nafumndeyaingiudoyas q fanun 4 grudeya fd
3.1.1 PubMed
("Factor Xa Inhibitors"[Mesh] OR “Factor Xa Inhibitors”[tw] OR “oral
anticoagulant”[tw]) AND ("Atrial Fibrillation"[Mesh] OR “Atrial
Fibrillation”[tw]) AND "Embolic Stroke"[Mesh] OR “cardioembolic
stroke”[tw] AND (early OR late OR delay)

3.1.2 ScienceDirect
("factor xa inhibitors" OR "oral anticoagulant") AND "Atrial Fibrillation"
AND ("Embolic Stroke" OR "cardioembolic stroke") AND ( early OR late

OR delay )

3.1.3 Scopus
TITLE-ABS-KEY(("factor xa inhibitors" OR "oral anticoagulant") AND "Atrial

Fibrillation" AND ("Embolic Stroke" OR "cardioembolic stroke") AND (
early OR late OR delay ))

3.1.4 OpenGrey
(“factor xa inhibitors” OR “oral anticoagulant”) AND “Atrial
Fibrillation” AND (“Embolic Stroke” OR “cardioembolic stroke”) AND

(early OR late OR delay)
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4. N153AN1SLENANTIUIeNIZ TINUNIUY

1
% ¥ %

4.1 thenAseiiduaulaasly Endnote X9 version Wiatiefnnssssudsesdou
4.2 ¥n13fnnseIssanssufiliif et oseen TagldemunIuIssunssy 2 au An
nsesauAduegradudasedotu ndsnduimaildundieuieutudioniild
Sruut oA siteaintunield minldsuauliwihiuasyhnisinaula
Tneld3doau 3

=

5. N19AANTDILINESTNNYIVRINNINUINNITAALEDNIUIVENAL LINUNIUY

'
)

5.1 AnNT8LaNaNTo198sUTIMIINAIEnsAUAEIAY U UnAnYD wazAdALY

o

WarAISUUNNDE19aLLBEAITAN LA IUNIS AU UNAINULNDFRDDN LAUNAIUTIUIY

wila e ayaunaing PRISMA diagram

5.2 ﬂ’]iaﬂﬂa’]ﬂﬂﬁﬁﬁﬂ‘lﬁ’]ﬁWU"U’]ﬂﬂ’ﬁVlUVl’J‘L!E)EJI’NL‘ﬁui%U‘U

6. N33V ToYATIAYIINIUIEY
6.1 s1eunansnumuegadussuulazeiinseilagld Preferred Reporting

ltems for Systematic reviews and Meta-Analyses (PRISMA) (63)
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Identification

Screening

Eligibility

Include

Records identified through database searching
(n =1709)

| ScienceDirect (n = 1404)

PubMed (n = 256)

|

Additional records

Scopus (n = 49) | ’ OpenGrey (n = 0)

| identified through other

sources (n = 11)

A4

597 articles after removing records marked as ineligible by automation

A

579 articles after duplicates removed

)

575 articles screened

1.

A 4

A A S o

Records excluded (n = 523)

Narrative documents (n = 37)

Nonhuman design (n = 5)

Unrelated study design (n = 17)

Without early or delay (n = 159)

No oral anticoagulant (n = 257)

No recurrent Ischemic stroke or bleeding (n =33)

Valvular heart disease (n = 15)

\

Full-text articles assessed for eligibility (n = 52)

IS

Full-text articles excluded (n = 41)

Narrative documents (n = 11)

Nonhuman design (n = 1)

Unrelated study design (n =2)

Without early or delay (n =23)

No recurrent ischemic stroke/bleeding (n = 3)

Overlap population (n=1)

A 4

(3 March 2024)

studies included in quantitative synthesis (n =11)

Andl 1 PRISMA 2020 flow diagram

29




7. msUszdiuaunauINeegrudussuy
7.1. ﬂ’lfﬁ&lg‘dLLUU randomized control trial (RCT) T4ieSesilo The Cochrane
Collaboration Risk of Bias Tool (RoB2) (64)
7.2. m%%’agmmu observational cohort li3asile Risk Of Bias In Non-
Randomized Studies - of Interventions (ROBINS-I) (65)

8. adnmldlunsimszsidoya
8.1. AATITNAULUTUTIUTZTIINNSANYIAIY Chi-square test (Q-Statistic)
8.2. Waszviwaztnauetayasie forest plot lngldlusunsu Meta-Analyse
8.3. UseifiuenRannnisifiam (publication bias) Ingldia3asile funnel plot
8.4. mafnwilalldsenuna odd ratios azthduaumansaifiin suasiy
Crude odd ratios aelusunsuy OpenMeta[Analyst] (66)
8.5. madnuiliAnsadwsilugud 1935w 05 ashlusunsy
OpenMetalAnalyst] iafuiue odd ratios (67)

9. ﬂﬂi%Lﬂiﬂzﬁ%ayjaLLﬂn%gu%’agaLLazmiaﬁ%Lﬂiﬂzﬁmnaa
9.1 ﬁummmmaqmmlm'L“fJuLaﬂﬁuéﬁwmi‘immzﬁ%;ﬂaLLaﬂ%u%aga n13
Ansrzsiennal wazeinsizsiannes Tasutangudeyamuadeiiasde laud eng
WA NIHSS score ﬁg(ﬂLﬁa’1“UENﬂ’l'iL%iJEJ’H?T’]Uﬂ’]iLL%Q@f’J‘EJENL?ﬂa(ﬂ CHA,DS,-VASC score
g HAS-BLED score

9.2 AATTIRAATIZOANBEAE OpenMetalAnalyst]
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NANISANEN

1. Foyatuguuazdnuazauide

INNTNUMIUITIUNTIUNUNUITEFULUU randomized control trial (RCT) I1u7u 2
Aty uar3ULUU observational cohort $1uau 9 atiu Tngidnsauauideiaeaguuuy
nuATeindu 11,455 au Wunandgs 5,289 au lneauideviily United state, United
Kingdom, Netherlands, Australia, North America and Asia, Sweden, Portugal, Europe
and Japan, Italy, Kingdom of Saudi Arabia ﬁL%ﬂi%M%ﬁaﬁqua?{a 76.81 U (64.5-80 V) &
A1 NIHSS score vad e 6.14 (0-26) {1015 9u9u3 38131810 5u oral anticoagulant 7

FTELLIAIWN ) NUAILANIAITINT 4
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Study

2.715Us52iuanRanN91UuA8lae Risk of bias in Non-randomizationed

Studieds of Intervention (ROBINS-I)

Risk of bias domains

Do
D1
D2
D3
D4
D5
D6
D7

0000000°00

200000000
200000000
C0PPP000®
ot T
P0000POOO®
00000000
000000000

mains: Judgement

: Bias due to confounding. »

: Bias due to selection of participants. . Critical

: Bias in classification of interventions. ‘ Serious

: Bias due to deviations from intended interventions.

: Bias due to missing data. - Moderate
: Bias in measurement of outcomes. . Low

: Bias in selection of the reported result.

‘ No information
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pARMUUTNIU Lazuidediulng (Bakr 2020, Kimura 2021, Macha 2016, Marchis 2022,

MatosRibeiro 2022, Sharobeam 2024, Wilson 2019, Yaghi 2020) ﬁﬁmﬁmiwﬁiwﬂm
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Domains: Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. . Low

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result.
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v 1 i av A a Y] a I = v 5 oA 1 v Y
ANITIUTINVDLALULAASITUIYNNYINUNTILNGA mviaa@l,aamamaaqmmusml,m BYIANTU
& o a & 19 1 v Aa a o o I o 1
NI UIRIVBIABDALLUULIILAS Y u&_jﬂ’)ﬂ%uﬂ’]’)%%ﬂ@ﬂLﬁ@@ﬁN@QQWWULQSUWEﬂu%’]ﬂ TANILY
Y a o a 1 2 A [ 1 Y @ 1 1 = °
LUNAIINIE (NTINWN5) WU 12 UANIAU 29 LanalviiitanANULUTUTIUTEININITANEYIAN
1 b2 24
Y av A o ¥ (% U a v 1 ¥ n‘L Y a [ v 1 \'L
@WQ@H&I’]UI@’J’N’]U’J YNUYIUWIYNUUA 10 AUU UNWUEADUININALAEINUNNUUA DEIILT
13 vL I a I A Y ’; 1 = 1 a v o W
ARNNULUNUNTITLAR mwaamaa@amaqqmum LUTUTIUTENINNTAN YD 1NN U EN NN
aa
@ne (OR = 0.76; 95% Cl: 0.56 to 1.04)
Early OAC Late OAC Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Total Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bakr 2020 0.39944704 0.41439559 55 65 21.9% 1.49 [0.66, 3.36) T
Fischer 2023 0 0.95948983 968 965 4.1% 1.00 [0.15, 6.56] I
Kimura 2021 -1.06421086  1.9956092 444 153 0.9% 0.34[0.01,17.24] ¢
Kimura 2022 -0.41551544 0.92570804 785 1012 44% 0.66 [0.11, 4.05] - 1
Macha 2016 -2.01740615 1.58331018 239 4 1.5% 0.13[0.01,2.96] ¢
Marchis 2022 -0.83240925 0.8656248 1362 1188 5.0% 0.43[0.08, 2.37] - 1
MatosRibeiro 2022 0.99362207 0.8129065 134 100 5.7% 2.70 [0.55, 13.29] ]
Oldgren 2022 -0.0273712 2.00470857 450 438 0.9% 0.97 [0.02, 49.49]
Sharobeam 2024 -0.52763274 0.3176205 107 101 37.2% 0.59[0.32, 1.10] —
Wilson 2019 -0.58878716 1.54657618 358 997 1.6% 0.56 [0.03, 11.50]
Yaghi 2020 -0.54128483 0.47174451 617 672 16.9% 0.58 [0.23, 1.47) R
Total (95% Cl) 5519 5695 100.0% 0.78 [0.53, 1.13] ‘[
Heterogeneity: Tau? = 0.00; Chi? = 7.97, df = 10 (P = 0.63); 1> = 0% ' + + t i
Test fi Il effect: Z = 1.31 (P = 0.19] 0.01 01 ! 0 100
est for overall effect: Z = 1.31 (P = 0.19) Favours Early OAC Favours Late OAC

Al 6 Forest plot for intracranial hemorrhage (ICH)

A Y a

n1s5uTIdeyaluudazaideiieriunisiinnneidensennaasuldediunis

2 o = & v I Aa = v Y] Y] Y
LL‘U\TW'J‘U@QLa@ﬂLLUULTJLLagﬂﬂiua‘UqEJ‘VlﬂJﬂ'nZ‘V]a@fﬂLaa@lﬁllENQ@WULQEJUW&UQ']ﬂIiﬂ‘Vi'ﬂﬂ]Lmu

38



[

AR (NNN16) WUl 12 TANVIAU 0 kandliiudn lnuaukUsUsIUTENI1anISAnNe

919ayI Ul ATeAdd e 11 adu liddnwasuansesdu agrslsiniuling

v o

nsiinnMzaeneenluaLeIeLNlTydIAYNINERA (OR = 0.78, 95% Cl: 0.53-1.13)

e
[t}
.
e}
.6 Q
o
o < ]
T o
8
2 O
o v
o' —
T
Q
T
T T T T I T
3.5 4.0 4.5 5.0 55 6.0

Cut point (days)

A 7 Meta-regression analysis for RIS and Cut point (days)

1% '
o w a

NSANIMANUENTUEVRINITANLIANADALE DAANBIRAFUTIUYALIAIVDINITS

3

v & o A . P v ) & Y = =
gNUNSLTIvRdEeN (cut point) (MW7) wudhdeyanseangildiduidunse Faludl

Y

HodrAgyneana (coefficients = 0.153, 95%Cl: -0.434 to 0.740, SE = 0.300, p = 0.610)

0.5

log Odds Ratio
0.0

-1.0

NIHSS score

i 8 Meta-regression analysis for RIS and NIHSS score

39



N13ANYIMIANNFUNUSVRINSIAALsAABALADAALBIRAR WYY NIHSS score

v

overall (n1w#l 8) wuindeyanszaeliiludunsy Jelufivuddyn1eada (coefficients =

0.068, 95%Cl: -0.057 to 0.194, SE = 0.064, p = 0.285)

- 3

N o)

log Odds Ratio

T T T T T T T
3.5 4.0 4.5 5.0 55 6.0 6.5

Cut point (days)
i 9 Meta-regression analysis for ICH and Cut point

N13ANEIMIANUFURUSU0IN15AANILLEBADDNAU AT VBINITTUEIAIUNIS

v o w

Y a . PN v = 1% = 1
wTavadiden (cut point) (nwi 9) wuideyanseeliiluidunss Fsludiduddgms

o

@dd (coefficients = 0.334, 95%Cl: -0.126 to 0.793, SE = 0.234, p = 0.154)

log Odds Ratio

2 4 6 8 10 12 14

NIHSS score

Al 10 Meta-regression analysis for ICH and NIHSS score

40



N5AAwIIALFURUSYeINSIAAN A BRaNT U NIHSS score overall (Al
10) wuindeyanseareliiduidunse eddfived1Aynieadf (coefficients = 0.147,
95%Cl: -0.034 to 0.328, SE = 0.092, p = 0.112)

a < [Nl a o o =
INAINN 7-10 ﬁ]%LViuVL@’J']ﬂ'TJgiiﬂﬂaaﬂlﬁaﬂau@ﬂq@WUGU']LLazﬂ'TJSLaaﬂaaﬂlu

'
Ly [y % v

ane3ldduiusiua NIHSS score wag TuigninuaIAIgNinAINNISENEIAIUNITLTIF
A I3 v o [y 1 2 [ . = oA [
YBUFOALUULT AT UUTT donAaeiuAT 12 91nN15¥I1 meta-analysis @adimdu 29
dmsunnzlsavasaidonauesgadug waziu 0 dmsuanizsidensenluanes
WAL MIBATIzikansliiuIuIdeNAnd1ll homogeneity g1 AIIUUANAS
2941 OR luwsarauiddaiduluwuudu (random) lullgilosaintadedu (Wu NIHSS

score Y38 TUNIARUVBIAIRARAIIUNITITNED)

41



uni 5

2150INANISNAADY

Ao o

AzaendonauoIgaduYaznzsdensanluausndunsididguas auls
Anmuunnfiganeadingreifinnznasadenaussnnanziladuiadanzwas du
AMENTuRsIEiaTiIn (46) MNUANISANYIINUI S382AINITBUERIUNIWINITeEn

[

LLUUL%’;Lﬁauﬁ’mwumLﬁmmaé’wﬂiwaaﬂLﬁamamaaaméfusg’] waznzideneonluauslyl
uana AU NHdsd AN NEnA I@EJ‘WU’N?“EJ"’L’Jﬁ’]ﬂ’]iLiﬂJEﬂLLUULi’JsU’eJWlﬂmiﬂﬂ‘l?}’]LQaEJ
087l 4-6 Ju

ATetagtuuanssnmAteuuueAlinsevineuvthues (13) Samanwuirlungy
;:IﬂwﬁiwzL’;mﬂ'm‘%mnﬁmﬂ'ﬁwﬁaﬁasumLﬁammuﬁuﬁauﬁmw% H19m31n1sinalsn
vaeadonauasgafugtesninlunguiueniiedrediteddynisadd (OR: 0.68, 95%Cl
0.55-0.84) ue nzidensanliuanaeiusgeiidvdiAgvieaia (OR: 0.72, 95%Cl: 0.41-
1.27)

TnepuuanAeszrineudsed funsauisensunindsd 1) mstnanuves
nsidenszoznaniueniwiedlidaauivilinuidegndaduieeddinseiliasy
aviun (Bakr 2020 (49),Kimura 2021(51), waz Paciaroni 2020 (54) ) 2) AT RRNNSARY
Y89 Mizogushi et al. (53) 881 dosaniduanidseilivszansgriunsineves Kimura
2022 (50) 3) AT AnIILITEves Paciaroni 2020 (54) ponkiedan primary outcome
v8391133814lAT189UKeN ischemic stroke Wag intracranial bleeding 4) :MW3dadagiy
Fadrandsenanuilul aa. 2022 viendeaintude Jiang et al lulddada (14-16)

(Marchis 2022, Oldgren 2022, Sharobeam 2024)

b

NN A

bl

e

o w

1) smATeinenunadnsidffiazihluldmanaiinde Tsavaemidenaussgaiue

WATNNILLEDNDBN lUALDY

a2



[y

2) ARIMATENIATUNSARLA VAT AU TINITU8 Y UaeAnauidend
Usgynsgriueenly

(%

Timuasezianiueuusy (newdeegn 4-6 Ju) Ssimunmuuuslin

[y

3) WY
snAfodndlunidadnun shliamnsothdeyalulflunseainldiedu
dadinvan1sinu
1. ewidedidadiuianuad selection bias iasa1ngdaslunguiildSusndunns
udsivesdenuuuia dulvgiiudueffauguuseglusedy mid (NIHSS
Score fiAnegszning 2-8) TuvasfigUasiildusdunisudeiivedenuuutig
Ausuusavedlsainnnd Fadulumuuummanoaesdutiagdu
2. aATeRfadIndl RCTs 2 atiu wagdimdeiduguuuy observational cohort il
UszidluAuAINWITY observational cohort 911U 9 Aty WU overall bias 8¢
Tutnausi critical 8 atu wavegluinasi serious 1 atfu Tnsswidefivsyiduniy
Hoasioanildluseiu critical 1ilesananld crude OR flfiinn1sAIw
Ualsuauuy
$ATevLRlng FULUY pragmatic Avanguuazmueudadeniu Tnsdanunmsld
griunisudeinveadoailndlfsmunuimmaneiiiate asiliiusudisuniainniog
nasadonanesgafuguar nzdensenluavesludiiefiiinnznasadonauasgasi

a o Y va a v 2 o N | I & Y vy o«
LQEJUWﬁuf\]’]ﬂI’mWﬂf\]mumWdﬂwaﬂu%wL‘JiJEJW]’mLL“UWI’J‘UENLaEJ(ﬂEJ‘E-JNL‘J’mia“ﬁ’ﬂﬂam\‘m

UszAnSn1n 1aga1uid8aana1Iadsinuatenuve9n15s L9 e1@1UN 1S9 A DALY

[
=

Swisedhetsdnuiielihnasideluussgndldldmenadnldfs sty
Yoag

mideduiildnunudeuauszans nmmuazanulaeadsvosntsidaldodiunis
uisshveadenuuuii et luiinedifinnevaendenaussgadudounduainlsalaiu
HAdamIzan 4 g1udeuafe PubMed, ScienceDirect, Scopus ag OpenGrey WU 33y
gfunsudavendennisluy a-6 Yu Mlenaflsavaenienauesgniusuazidensan
Tuagues luunnaafuegedveddgyviead fud eiisuiuniss sendiunisud ady

YDUADANAY 6 TU

43



uni 6

#5UNaN15398

v
a v

NuITpTuilanunudeyalssaninamuaranuasnde veenisisuldediunig
uwBadvendonuuuisuaswuutiludiieiiinnevaondenauesaaiudsunauainisaiila
WURATIMIZAIN 4 §Iutayare PubMed, ScienceDirect, Scopus Wag OpenGrey WU A3
a v Y A v a = o 3
Sugunsudeiivenienniely 4-6 Ju dleniaialsavaendonauaigaiugiay

Ly 1Y

Heneanluaues luunndraiuegeiiteddynsaififlaiiouiunisisuenfunsudeiaves

o

LBAYAY 6 TU

44



LONE1591999

1.Katan M, Luft A. Global Burden of Stroke. Semin Neurol. 2018;38(2):208-11.

2.Feigin VL, Stark BA, Johnson CO, Roth GA, Bisignano C, Abady GG, et al. Global,
regional, and national burden of stroke and its risk factors, 1990-2013;2019: a
systematic analysis for the Global Burden of Disease Study 2019. The Lancet
Neurology. 2021;20(10):795-820.
3.NBIENFANANTAIUNIULAZUNLIUATNNUUSANTENTWETITUGY. dDASIMEY W.A.
2564 (Public Health Statistics A.D.2021).

4. Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independent risk factor for
stroke: the Framingham Study. Stroke. 1991;22(8):983-8.

5.Chugh SS, Havmoeller R, Narayanan K, Singh D, Rienstra M, Benjamin EJ, et al.
Worldwide Epidemiology of Atrial Fibrillation. Circulation. 2014;129(8):837-47.
6.Paciaroni M, Agnelli G, Micheli S, Caso V. Efficacy and safety of anticoagulant
treatment in acute cardioembolic stroke: a meta-analysis of randomized controlled
trials. Stroke. 2007;38(2):423-30.

7.Hindricks G, Potpara T, Dagres N, Arbelo E, Bax JJ, Blomstréom-Lundqvist C, et al.
2020 ESC Guidelines for the diagnosis and management of atrial fibrillation developed
in collaboration with the European Association for Cardio-Thoracic Surgery (EACTS):
The Task Force for the diagnosis and management of atrial fibrillation of the European
Society of Cardiology (ESC) Developed with the special contribution of the European
Heart Rhythm Association (EHRA) of the ESC. European Heart Journal. 2020;42(5):373-
498.

8.Ruff CT, Giugliano RP, Braunwald E, Hoffman EB, Deenadayalu N, Ezekowitz MD, et
al. Comparison of the efficacy and safety of new oral anticoagulants with warfarin in
patients with atrial fibrillation: a meta-analysis of randomised trials. Lancet.
2014;383(9921):955-62.

9.Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, Bambakidis NC, Becker K, et al.
Guidelines for the Early Management of Patients With Acute Ischemic Stroke: 2019
Update to the 2018 Guidelines for the Early Management of Acute Ischemic Stroke: A

a5



Guideline for Healthcare Professionals From the American Heart Association/American
Stroke Association. Stroke. 2019;50(12):e344-e418.

10.Kirchhof P, Benussi S, Kotecha D, Ahlsson A, Atar D, Casadei B, et al. 2016 ESC
Guidelines for the management of atrial fibrillation developed in collaboration with
EACTS. Eur Heart J. 2016;37(38):2893-962.

11.Steffel J, Collins R, Antz M, Cornu P, Desteghe L, Haeusler KG, et al. 2021 European
Heart Rhythm Association Practical Guide on the Use of Non-Vitamin K Antagonist
Oral Anticoagulants in Patients with Atrial Fibrillation. Europace. 2021;23(10):1612-76.
12.Seiffge DJ, Werring DJ, Paciaroni M, Dawson J, Warach S, Milling TJ, et al. Timing of
anticoagulation after recent ischaemic stroke in patients with atrial fibrillation. Lancet
Neurol. 2019;18(1):117-26.

13.Jiang M, Wang C, Zhang Y. Comparison of early and delayed anticoagulation
therapy after ischemic stroke in patients with atrial fibrillation: a systematic review
and meta-analysis. J Thromb Thrombolysis. 2023.

14.0ldgren J, Asberg S, Hijazi Z, Wester P, Bertilsson M, Norrving B. Early Versus
Delayed Non-Vitamin K Antagonist Oral Anticoagulant Therapy After Acute Ischemic
Stroke in Atrial Fibrillation (TIMING): A Registry-Based Randomized Controlled
Noninferiority Study. Circulation. 2022;146(14):1056-66.

15.Marchis GMD, Seiffge DJ, Schaedelin S, Wilson D, Caso V, Acciarresi M, et al. Early
versus late start of direct oral anticoagulants after acute ischaemic stroke linked to
atrial fibrillation: an observational study and individual patient data pooled analysis.
Journal of Neurology, Neurosurgery & mp; Psychiatry. 2022;93(2):119-25.

16.Angelos S, Longting L, Christina L, Carlos G-E, Yash G, Ronak P, et al. Early
anticoagulation in patients with stroke and atrial fibrillation is associated with fewer
ischaemic lesions at 1 month: the ATTUNE study. Stroke and Vascular Neurology.
2024;9(1):30.

17 axnauwnmelsaidlawislseimalneglunsesususguius, susugalniimile. wnmany

wa o

U RdmsuguagthunneilasuRadsneyia atrail fibrillation (AF) luuseinalve.

46



18.Smith WS, Johnston SC, Hemphill 1IJC. Ischemic Stroke. In: Loscalzo J, Fauci A,
Kasper D, Hauser S, Longo D, Jameson JL, editors. Harrison's Principles of Internal
Medicine, 21e. New York, NY: McGraw-Hill Education; 2022.

19.Xu Y, Gomes T, Wells PS, Pequeno P, Johnson A, Sholzberg M. Evaluation of
definitions for oral anticoagulant-associated major bleeding: A population-based
cohort study. Thrombosis Research. 2022;213:57-64.

20.Kolmos M, Christoffersen L, Kruuse C. Recurrent Ischemic Stroke — A Systematic
Review and Meta-Analysis. Journal of Stroke and Cerebrovascular Diseases.
2021;30(8):105935.

21.Johnson AB BB. Hemorrhage Treasure Island (FL).

22.EL Ammar F, Ardelt A, Del Brutto VJ, Loggini A, Bulwa Z, Martinez RC, et al. BE-FAST:
A Sensitive Screening Tool to Identify In-Hospital Acute Ischemic Stroke. Journal of
Stroke and Cerebrovascular Diseases. 2020;29(7):104821.

23.Wolf PA, Abbott RD, Kannel WB. Atrial fibrillation as an independent risk factor for
stroke: the Framingham Study. Stroke. 1991;22(8):983-8.

24 Wessler BS, Kent DM. Controversies in cardioembolic stroke. Curr Treat Options
Cardiovasc Med. 2015;17(1):358.

25.Witt BJ, Brown RD, Jacobsen SJ, Weston SA, Ballman KV, Meverden RA, et al.
Ischemic stroke after heart failure: A community-based study. American Heart Journal.
2006;152(1):102-9.

26.Arboix A, Alio J. Cardioembolic stroke: clinical features, specific cardiac disorders
and prognosis. Curr Cardiol Rev. 2010;6(3):150-61.

27.0verell JR, Bone |, Lees KR. Interatrial septal abnormalities and stroke. Neurology.
2000;55(8):1172.

28.Homma S, Sacco RL, Tullio MRD, Sciacca RR, Mohr JP. Effect of Medical Treatment
in Stroke Patients With Patent Foramen Ovale. Circulation. 2002;105(22):2625-31.

29 .Amarenco P, Cohen A, Tzourio C, Bertrand B, Hommel M, Besson G, et al.
Atherosclerotic Disease of the Aortic Arch and the Risk of Ischemic Stroke. New

England Journal of Medicine. 1994;331(22):1474-9.

47



30.Cannegieter SC, Rosendaal FR, Briét E. Thromboembolic and bleeding
complications in patients with mechanical heart valve prostheses. Circulation.
1994;89(2):635-41.

31.Garcia-Cabrera E, Fernandez-Hidalgo N, Almirante B, Ivanova-Georgieva R,
Noureddine M, Plata A, et al. Neurological complications of infective endocarditis: risk
factors, outcome, and impact of cardiac surgery: a multicenter observational study.
Circulation. 2013;127(23):2272-84.

32.Kamel H, Healey JS. Cardioembolic Stroke. Circulation Research. 2017;120(3):514-
26.

33.Kleindorfer DO, Towfighi A, Chaturvedi S, Cockroft KM, Gutierrez J, Lombardi-Hill D,
et al. 2021 Guideline for the Prevention of Stroke in Patients With Stroke and
Transient Ischemic Attack: A Guideline From the American Heart Association/American
Stroke Association. Stroke. 2021;52(7):e364-e467.

34.Steffel J, Collins R, Antz M, Cornu P, Desteghe L, Haeusler KG, et al. 2021 European
Heart Rhythm Association Practical Guide on the Use of Non-Vitamin K Antagonist
Oral Anticoagulants in Patients with Atrial Fibrillation. EP Europace. 2021;23(10):1612-
76.

35.Kernan WN, Ovbiagele B, Black HR, Bravata DM, Chimowitz MI, Ezekowitz MD, et al.
Guidelines for the Prevention of Stroke in Patients With Stroke and Transient Ischemic
Attack. Stroke. 2014;45(7):2160-236.

36.Paciaroni M, Agnelli G, Falocci N, Caso V, Becattini C, Marcheselli S, et al. Early
Recurrence and Cerebral Bleeding in Patients With Acute Ischemic Stroke and Atrial
Fibrillation: Effect of Anticoagulation and Its Timing: The RAF Study. Stroke.
2015;46(8):2175-82.

37.Weitz JI. Antiplatelet, Anticoagulant, and Fibrinolytic Drugs. In: Jameson JL, Fauci
AS, Kasper DL, Hauser SL, Longo DL, Loscalzo J, editors. Harrison's Principles of
Internal Medicine, 20e. New York, NY: McGraw-Hill Education; 2018.
38.aunpuunndlsailanausewmelnglunssususgudud. wuamenssnudUienenie

HIAIUNITHTIFIVDUADABTATUUTLNIY W.A.2553.

a8



39.Chu VL, Maltz HC. Warfarin. In: Cohen H, editor. Casebook in Clinical
Pharmacokinetics and Drug Dosing. New York, NY: McGraw-Hill Education; 2015.
40.Mancl EE, Voils SA. Direct Thrombin Inhibitors. In: Cohen H, editor. Casebook in
Clinical Pharmacokinetics and Drug Dosing. New York, NY: McGraw-Hill Education;
2015.

41.Byon W, Garonzik S, Boyd RA, Frost CE. Apixaban: A Clinical Pharmacokinetic and
Pharmacodynamic Review. Clin Pharmacokinet. 2019;58(10):1265-79.

42.Dobesh PP, Stacy ZA. Chapter 2 - Pharmacology of Oral Anticoagulants. In: Flaker
G, editor. Stroke Prevention in Atrial Fibrillation: Elsevier; 2019. p. 11-34.

43 Ntaios G, Papavasileiou V, Diener HC, Makaritsis K, Michel P. Nonvitamin-K-
antagonist oral anticoagulants versus warfarin in patients with atrial fibrillation and
previous stroke or transient ischemic attack: An updated systematic review and meta-
analysis of randomized controlled trials. Int J Stroke. 2017;12(6):589-96.

44.Hull RD, Garcia DA, Vazquez SR. Patient education: Warfarin (Beyond the Basics)
2023 [Available from: https://www.uptodate.com/contents/warfarin-beyond-the-
basics.

45.Micromedex®. [electronic version]. Greenwood Village, Colorado, USA: Truven
Health Analytics, Inc. ; 2023 [(electronic version)]. Available from:
https://www.micromedexsolutions.com.

46.Fischer U, Koga M, Strbian D, Branca M, Abend S, Trelle S, et al. Early versus Later
Anticoagulation for Stroke with Atrial Fibrillation. N Engl J Med. 2023;388(26):2411-21.
47.Wilson D, Ambler G, Banerjee G, Shakeshaft C, Cohen H, Yousry TA, et al. Early
versus late anticoagulation for ischaemic stroke associated with atrial fibrillation:
multicentre cohort study. Journal of Neurology, Neurosurgery &mp; Psychiatry.
2019;90(3):320-5.

48.Yaghi S, Trivedi T, Henninger N, Giles J, Liu A, Nagy M, et al. Anticoagulation Timing
in Cardioembolic Stroke and Recurrent Event Risk. Ann Neurol. 2020,88(4):807-16.

49



49.Al Bakr Al; AlOmar RS, Nada MAF, Ishaque N, Aljaafari D, Hadhiah K; et al. Timing to
start anticoagulants after acute ischemic stroke with non-valvular atrial fibrillation.
Journal of the Neurological Sciences. 2020;409:116582.

50.Kimura S, Toyoda K, Yoshimura S, Minematsu K, Yasaka M, Paciaroni M, et al.
Practical “1-2-3-4-Day” Rule for Starting Direct Oral Anticoagulants After Ischemic
Stroke With Atrial Fibrillation: Combined Hospital-Based Cohort Study. Stroke.
2022;53(5):1540-9.

51.Kimura T, Tucker A, Nakagaki A, Sugimura T, Fukuda S, Katsuno M, et al.
Anticoagulation Protocol for Secondary Prevention of Acute Ischemic Stroke
Associated with Nonvalvular Atrial Fibrillation. Journal of Stroke and Cerebrovascular
Diseases. 2021;30(8):105893.

52.Matos-Ribeiro J, Castro-Chaves P, Oliveira-Ferreira M, Fonseca L, Pintalhao M. Early
anticoagulation in atrial fibrillation-related acute ischaemic stroke: efficacy and safety
profile. J Neurol. 2022;269(4):2099-112.

53.Mizoguchi T, Tanaka K, Toyoda K, Yoshimura S, Itabashi R, Takagi M, et al. Early
Initiation of Direct Oral Anticoagulants After Onset of Stroke and Short- and Long-
Term Outcomes of Patients With Nonvalvular Atrial Fibrillation. Stroke. 2020;51(3):883-
91.

54 Paciaroni M, Agnelli G, Giustozzi M, Tsivgoulis G, Yaghi S, Grory BM, et al. Timing of
initiation of oral anticoagulants in patients with acute ischemic stroke and atrial
fibrillation comparing posterior and anterior circulation strokes. European Stroke
Journal. 2020:5(4):374-83.

55.Macha K, Volbers B, Bobinger T, Kurka N, Breuer L, Huttner HB, et al. Early Initiation
of Anticoagulation with Direct Oral Anticoagulants in Patients after Transient Ischemic
Attack or Ischemic Stroke. J Stroke Cerebrovasc Dis. 2016;25(9):2317-21.

56.Alrohimi A, Ng K, Dowlatshahi D, Buck B, Stotts G, Thirunavukkarasu S, et al. Early
Dabigatran Treatment After Transient Ischemic Attack and Minor Ischemic Stroke Does
Not Result in Hemorrhagic Transformation. Canadian Journal of Neurological Sciences.

2020;47(5):604-11.

50



57.Alrohimi A, Buck B, Jickling G, Shuaib A, Thirunavukkarasu S, Butcher KS. Early
apixaban therapy after ischemic stroke in patients with atrial fibrillation. Journal of
Neurology. 2021;268(5):1837-46.

58.Labovitz AJ, Rose DZ, Fradley MG, Meriwether JN, Renati S, Martin R, et al. Early
Apixaban Use Following Stroke in Patients With Atrial Fibrillation. Stroke.
2021;52(4):1164-71.

59.Gioia LC, Kate M, Sivakumar L, Hussain D, Kalashyan H, Buck B, et al. Early
Rivaroxaban Use After Cardioembolic Stroke May Not Result in Hemorrhagic
Transformation. Stroke. 2016;47(7):1917-9.

60.Frisullo G, Profice P, Brunetti V, Scala I, Bellavia S, Broccolini A, et al. Prospective
Observational Study of Safety of Early Treatment with Edoxaban in Patients with
Ischemic Stroke and Atrial Fibrillation (SATES Study). Brain Sciences. 2021;11(1):30.
61.Seiffee DJ, Paciaroni M, Wilson D, Koga M, Macha K, Cappellari M, et al. Direct oral
anticoagulants versus vitamin K antagonists after recent ischemic stroke in patients
with atrial fibrillation. Annals of Neurology. 2019;85(6):823-34.

62.Hong K-S, Kwon SU, Lee SH, Lee JS, Kim Y-J, Song T-J, et al. Rivaroxaban vs Warfarin
Sodium in the Ultra-Early Period After Atrial Fibrillation-Related Mild Ischemic Stroke:
A Randomized Clinical Trial. JAMA Neurology. 2017;74(10):1206-15.

63.Matthew JP, Joanne EM, Patrick MB, Isabelle B, Tammy CH, Cynthia DM, et al. The
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ.
2021;372:n71.

64.Jonathan ACS, Jelena S, Matthew JP, Roy GE, Natalie SB, Isabelle B, et al. RoB 2: a
revised tool for assessing risk of bias in randomised trials. BMJ. 2019;366:14898.
65.Mac Curtain BM, Qian W, Temperley HC, O'Mahony A, Ng ZQ, He B. Incisional
hernias post renal transplant: a systematic review and meta-analysis. Hernia. 2023.
66.Wallace BC, Dahabreh IJ, Trikalinos TA, Lau J, Trow P, Schmid CH. Closing the Gap
between Methodologists and End-Users: R as a Computational Back-End. Journal of

Statistical Software. 2012;49(5):1 - 15.

51



67.Deeks JJ HJ, Altman DG. Chapter 10: Analysing data meta-analyses 2021 [cited
2024 22 March]. Available from: https://training.cochrane.org/handbook.

52



ANARUIN

53



AMANUIN N

[

nsAUMYeyaINgIUTRYARN o iavaa 4 F1udeya deail

PubMed: 264 results

("Factor Xa Inhibitors"[Mesh] OR “Factor Xa Inhibitors”[tw] OR “oral
anticoagulant”[tw]) AND ("Atrial Fibrillation"[Mesh] OR “Atrial Fibrillation”[tw]) AND
"Embolic Stroke"[Mesh] OR “cardioembolic stroke”[tw] AND (early OR late OR delay)
ScienceDirect: 3,823 results

("factor xa inhibitors" OR "oral anticoagulant") AND "Atrial Fibrillation" AND ("Embolic
Stroke" OR "cardioembolic stroke") AND ( early OR late OR delay )
Scopus: 49 results

TITLE-ABS-KEY(("factor xa inhibitors" OR "oral anticoagulant") AND "Atrial Fibrillation"
AND ("Embolic Stroke" OR "cardioembolic stroke") AND ( early OR late OR delay ))
OpenGrey: 0 result

(“factor xa inhibitors” OR “oral anticoagulant”) AND “Atrial Fibrillation” AND
(“Embolic Stroke” OR “cardioembolic stroke”) AND (early OR late OR delay)

54



AARNUIN U

nswlenguszezanlunissuefunmswlsiavesdenviiaiusemuludaznisine

Fonsdne szazianlunsiBuedunsudsdiveadonviinduusemy
Bakr Group I: 1-6 days
etal. Group Il: 7-14 days
2020 Group lll: > 14 days

Early group: minor/moderate stroke: 48 hours 2 days (1-5 days); major stroke:
Fischer day 6 or 7
et.al. Late group: minor stroke: day 3 or 4; moderate stroke: day 6 or 7; major

2023 stroke: day 12, 13 or 14

Pattern 1: 0.47 + 0.50 days
Pattern 5: 1.15 + 0.41 days
Pattern 6: 2.07 + 0.26 days

Pattern 7: 5.13 + 0.72 days

Kimura

Pattern 8: 6.16 + 0.72 days
etal.

Pattern 9: 2.00 + 0 days
2021

Pattern 11: 3.79 + 0.74 days

Pattern 13: 2.60 + 0.50 days

Pattern 15: 4.73 + 1.27 days

Pattern 16: 5.32 + 0.98 days

Early group: transient ischemic attack: 1 days, mild stroke: 2 days, moderate
Kimura

stroke: 3 days, severe stroke: 4 days
etal.

Late group: transient ischemic attack: >2 days, mild stroke: >3 days, moderate
2022

stroke: >4 days, severe stroke: >5 days
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Group 1: 40.5 hours (IQR, 23.0 - 65.5)

Macha Group 2: 76.7 hours (IQR, 48.0 - 134.0)
et.al. Group 3: 108.4 hours (IQR, 67.3 - 176.4)
2016 Group 4: 161.8 hours (IQR, 153.9 - 593.8)

Marchis Early group: <5 days
etal. Late group: >5 days
2022

MatosRibeiro | Group 1: 0-4 days

etal. Group 2: 5-14 days

2022 Group 3: no anticoagulation at day 14
Oldgren Early group: <4 days

et.al. Delayed group: 5-10 days

2022
Sharobeam | Early group: <4days

etal. Late group: >4days
2024

Wilson Early group: 0-4 days
et.al. Late group: =5 days
2019
Yaghi Group 1: 0-3 days
et. al. Group 2: 4-14 days
2020 Group 3: > 14 days
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