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Anticoagulation after revascularization therapy for atrial fibrillation-related acute ischemic stroke: current status
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[ Abstract ]| Objective To investigate the anticoagulation status of patients with atrial fibrillation (AF)-related acute
ischemic stroke (AIS) after revascularization therapy in the real world. Methods A retrospective study was performed on
patients diagnosed as AIS and AF from Jan. 2019 to Jan. 2022 at The Second Affiliated Hospital of Nanchang University.
Patients treated with intravenous thrombolysis (IVT), endovascular thrombectomy (EVT), or both were enrolled. Clinical

information, timing of anticoagulation initiation, treatment regimens, and outcomes were documented and statistically
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analyzed. Additionally, a questionnaire was administered to the primary physicians to understand reasons for delaying or not
initiating anticoagulation. Results A total of 189 patients with AF-related AIS met the screening criteria, including 86 (45.5%)
cases in the IVT group, 63 (33.3%) cases in the EVT group, and 40 (21.2%) cases in the IVT+EVT group. The mean age of
189 patients was (72.9019.23) years old. There were 93 (49.2%) female patients. Anticoagulation was initiated within 14 d
after revascularization therapy in 36.0% (68/189) of patients, with the highest rate in the IVT group (58.8%, 40/68), followed
by the EVT group (22.1%, 15/68) and IVT+EVT group (19.1%, 13/68). A significant difference was found in the proportion
of patients receiving anticoagulation within 14 d among the 3 groups (£=0.020). Univariate analysis was performed on the
clinical data of patients who initiated anticoagulation within 14 d after revascularization therapy (68 cases) and those who
delayed or did not initiate anticoagulation (121 cases). The results showed that there were significant differences in the stroke
history, National Institutes of Health stroke scale (NIHSS) score before revascularization therapy, Alberta Stroke Program early
computed tomography score, modified Rankin scale (mRs) score before revascularization therapy, imaging characteristics
(lesions near cortex, large infarction, severe stenosis or occlusion of major intracranial arteries), revascularization therapy
method, NIHSS score 3 d after revascularization therapy, and intracranial hemorrhagic transformation after revascularization
therapy between the 2 groups (all P<<0.05). Multivariate logistic regression analysis indicated that higher NIHSS scores 3 d
after revascularization therapy (odds ratio [ OR] =1.113, 95% confidence interval [ CI] 1.053-1.176, P<<0.001) and the
presence of intracranial hemorrhage after revascularization therapy (OR=6.098, 95% CI 2.004-18.193, P=0.001) were
significant factors that contraindicated the initiation of anticoagulation. Large infarcts (40.8%), infarct location (35.8%),
and hemorrhagic transformation after stroke (40.8%) were the common reasons cited by physicians for not initiating
anticoagulation. In the 90-d prognosis of patients with AF-related AIS, 6 patients had bleeding events, and 116 patients had
a good prognosis (mRS score of 0-2). The 90-d good prognosis rate in the initiated anticoagulation group within 14 d after
revascularization therapy (89.7%, 61/68) was significantly higher than that in the delayed or non-anticoagulation group (45.5%,
55/121; P<<0.001). Conclusion For patients with AF-related AIS who receive IVT, EVT or IVT+EVT, it is safe to initiate
anticoagulation early after revascularization therapy, but the timing of anticoagulation in most patients is later than the currently
recommended anticoagulation timing.

[ Key words | ischemic stroke; atrial fibrillation; intravenous thrombolysis; endovascular intervention; anticoagulation

[ Citation | LIF, GUO T, WANG K, et al. Anticoagulation after revascularization therapy for atrial fibrillation-related acute
ischemic stroke: current status[J]. Acad J] Naval Med Univ, 2024, 45(11): 1381-1389. DOI: 10.16781/j.CN31-2187/R.20240370.

L IRPEIRAS Fp 2 i BT SR A ) 1741
M Z RO ERR ZED I, o By B gl A D A
o5 AT O TR A T Y 70% DA, HLS HAtp N
AL, OURPERG AP S, MR &
e FRHE B BR AR IR A 35T R
i SR R GRS AR B 2R T i AT, Hh 2k
i 1) 7 7 S 4 R R SRR YT I, I
T A SR BT Bl AU 16T, e KR B
0 Rl I e T, DR B R T RR AR s T AE B
AR R R, BLEEIGIT M E S . B ETPRSE
UESE, O G BB 3 T DLGE i 1 AR b 71 1 B A
FESAE ) ELO B WS IR A v R O IR
2019 B ki A v A2 R ORI T T R 25 4,
52 R R AT FEA 22 3.0%, HL A P H i 7 AU 01 1
T 1.8% 710 %k A Bl v 1 A (acute
ischemic stroke, AIS) & J10 5 Eish & R IG
HRBTEER ST B AERTAIL, A2 TA B2 BRI
A S R OB B 2 MR B T AR
B “1-3-6-127 ¥ ) Sz 5 [0 JE P 2 0 3 [ 2R

2 48 B§ & T RAF ( Early Recurrence and Cerebral
Bleeding in Patients With Acute Ischemic Stroke and
Atrial Fibrillation ) %" #E#E () “4-14" d ArifEE.
1B H AT T AIS & 30 b5 B sh #252 148 #E s iR T
BHBPLEERI TSP, Horp RAF 56
22.4% (MBHHZ T AT FREIRIT o BRI,
FE3Z 104 PR T 1 S A b R AR AR
FRIEZAN KM PRI g SR
BEIR YT 100 B S S A O ATS B A HE, R
BEVRYT R B kR EEOR, 38 [ [ 57 AR5 B A
1 & 7 ( National Institutes of Health stroke scale,
NIHSS ) PEAM G, i o e > Ao i
[ JB5U A 3 BT 12 R S B % e 4 A2 LA PO
TRIT L ER AR G ALS B85 Il R A 33 fm i,
WAL e SZ A8 B8R T O s BB AR 5
AIS B RIPTEEIUIR S A 2R

1 FRFTE

1.1 AR % i E RES M8 EBERT



WL AR 2024 4FE 11 H 55 45 %

° 1383 -

Tl R Ge A 2019 4F 1 H % 2022 4F 1 A B2
WA AIS FLL i sl, JfRBGER K744 (intravenous
thrombolysis, IVT) . Il N B (endovascular
thrombectomy, EVT) mf IVT #; % EVT I8 J7 ) B
FHORNTRX G, ARUE: (1) HBEiZ Wi a4
AIS St B sh ol B VRO Bl . O et B
KM EEE; (2) 32 IVT f1/ 8L EVT {RY7 .
HEBRARAE: (1) A7 AR Co e sl XU 1O I s 5
(2) HtEME A B, FBesdtr:; (3) %
Pl R BTG S8 U 5T . AR ik g B K
5 MR R B AE 2 R S R AL [O- EEIH e B
[2023] %5 (35) & ] .

12 B ARFAKRE RAHBIEMERE % A
Excel A% L% B TUAERS . PRSI i 5L
BEPRIE S L e B ILRE S B . W /PR S L i A e
L O . REAEBURR 2 S . AR
SRR (kb B N SR B . RIRFRUEAE . il
THESE . ZRMEFE . N T AT K Bl k™ e As A
F£) . Alberta 254135 H 5.1 CT $F43> ( Alberta Stroke
Program early CT score, ASPECT ¥4y ) . IiL45 Fil
IRYTHT NIHSS W43 4 FHE AT T HTER B Rankin &
2 (modified Rankin scale, mRS ) ¥4 ARAEER M
O AN R fE B 43 ( CHA,DS,-VASe 743 )
Hm XU PE4 (HAS-BLED P43 ) I 45 FR@ G YT
JraL A PR ] L A PR YT S 3 d NIHSS
WA 5 PR 5 A S o iy i (| . Brse iy
% MERECK G SPUEERTT R N GRS 2R
IMHEAT IR A AR ) | HUEERT A AT /M
). IS FREEIRYT IS A oMU AL gy
A (ECASS738Y) | HABJFAAE . HiBE NIHSS $F47
HBE mRS P43 K HLEREDT 90 d mRS #4390 d AFfa
BN S SN R ¥ L

1.3 MERdgts  EEWEIERNEEERIRY)/ #H
JAPUEEIR T I R S 5 58, I B ERF8 bR oA i
3AH AR A I, A ki,

1.4 it W SPSS 25.0 &k T8 ik
5. BIESSANTTRER DI Es TR, £
IR HBER T 225307 AR IE A TR 3R}
i i CFbsr ik, Lrasrfig ) 3R, Mgl
] LR 1] Mann-Whitney U A5, 2241 8] H R H]
Kruskal-Wallis H £ 5. 31450988k LGIECR & 5 %1
FOR, ISR A K8l Fisher B IAE R 1
K2 H 2 logistic [IHBAY 5410 B BB ARG ALS
BEZPERRYT M R 2R . KgAK (a)
490.05, Z241 8] P HL R FH Bonferroni 5 1E

2 # R

2.1 BARMEOL L2077 G PR YT O b B
BIFHC ALS BTG ABESE, HEBRIET I 5 1) |
SRS JU g e XU FIE G 7 31 L DRI 1 7™ T
H 3l Be sl Be 6 ], fefath 189 fil s A4, r
HANABENFRN (72904£9.23) ¥, h@E
93 f4i] (49.2% ) ; 17 BIREAfE FHHUA 25 Wi6 97 1Y
BFEH, 16 6] (94.1% ) 2 PiEHRYY, 1 BliE%
Ui/ 2593657 5 89 BIBEAE 2 Wi A0 b5 B sl (1)
BET, ABERCE 15 61(16.9% ) i FHBTEEZ
31 B REAE A i M i A b B s L 19 B2 R
OB, A 6 FlflHYTEEZ Y .

189 fil i F h437 IVT H 3 86 1] (45.5% ) .

EVT # # 63 fil (33.3%) . IVT+EVT £ & 40 f
(21.2%) o 34 BHAMER (P=0.023) . Mm%
i 38 I J7 BT NIHSS 3T 43 (P<<0.001) . ASPECT
T (P=0.002) . A&7 58 (K BLURE 38 Al
Fili N B AT K Bl k™ B 28 s A €, P=0.024, P<
0.001) . I FH-HIARY7HET mRS #F43 (P<<0.001)
CHA,DS,-VASc ¥4 (P=0.008) . I 4 FR#EIGTT
J& 3 d NIHSS ¥4 (P=0.001) . I 4% 8 IGJ7
Jo L AR (P=0.016) . i BE NIHSS 34
(P=0.001) . HBEmRS PF5r (P=0.001) 251
fgatEg L, LW i, 5EVT.IVT+
EVT 4140, TVT 4119 ASPECT W40, BNt
AR RSl B sk bR ZE MY R G H L A PTG
7 HI NIHSS ¥F45 . I8 383797 )5 3 d NIHSS i
AL (¥ P<0.05) ; EVT 41 H B NIHSS PE57
K mRS P4 T IVT 4 (3 P<0.05) ; IVT+
EVT 20 Il 45 P38 6 7 I /A L i 2 £ i s 2 Le )
BT IVT4 (P<0.05) ., W#E 1,
22 HEBYE AL 189 FlHH PR AL
BERITHEBEA 120 191 (63.5% ) o 49 1 (40.8% )
Sy — O RprEE 2y, Horb 38 BTk pT 2 P
/IMRZI (BB ) TRYT; 36 1 (30.0% ) A
T PR YU O IRGTEE 25 15 61 (12.5% )
J RN RPN DL MR 255 14 1) (11.7% )
RSl K IFRBUEERIT s 6 1 (5.0% ) $3Z B hn
HHEFPLEEG Y, Ho 4 BIMR R O IRPUEEZS ), 1 4
WS —HU I IMREZTYGTT . AATPUBERI TR
48 il 2 i /R 25 (B — BRI ) IRYT,
21 BIARME AT 259

23 WEBAOH MR E>MH G 68 HlEE



e 1384 -

WEREERFFR 2024 4E 11 J,55 45 %

(36.0% ) FER2PEAREWIE (<14 d) 1% G
I7 R R shtERAYY, Hdh IVT 41 40 ] (58.8% ) .
EVT4H 15%1(22.1% ) IVT+EVT 20 13 41( 19.1% ),
32 ME) 14 d WA ShibiEERIT B G b E R A ST
HE L (P=0.020) ; 121 ] 53 3R 8K S5 3t
FERYT [ NS FREIGTT 5 8 ShbT e il )k 2k
EBERTE (>14d) ] o X7E 2P EEBIH DS st
FEIRYT FIAEIR SR 5 ZhHTBE AT A I R Bk
TR, 458 (R 2) o, PIZHREATE G-
R s L IS P38 96 97 FT NIHSS $F 43 . ASPECT
POy, M FEIAYTT AT mRS PR . SRS (G
JEFEIT J T KA ARAESE . ™ 0 N ST AR KB

Bkpezs s P € ) | A FEEIR YT KL IS P e
1RYTJE 3 d NIHSS PF43 . A Pl A Y75 Py H I
HApERMAGIEE L (3P<0.05) . ZHE
logistic [A] 543 M1 45 R B, BE I BHEiRIr h
3 d NIHSS ¥ 4 & (OR=1.113, 95% CI 1.053~
1.176, P<<0.001) . Il % P86 97 5 A& A4 iy
1. (OR=6.098, 95% CI2.004~18.193, P=0.001)
B A AN B TPUEERYT o X T IER s AR A St
BITHIE A, TR 3 120 4y 12 B I A7 0] 4,

A B R K B AE (40.8% ) . BE AL AL
(35.8% ) S it fisi A< v s s i % Ak (40.8% )

FSCMBTERRTT R WEE (£3) .

F£1 3EDEEZEX AIS BEHEL SR

Tab 1 Comparison of baseline characteristics among 3 groups of atrial fibrillation-related AIS patients

Factor A;l/p:ailggts lV]\l]“;g;(;up E\I/\}“:g;(;up VT +A£E:V;Fogr0up Statistic P value

Agelyear, xts 72.901+9.23  74.84%9.16 70.754+9.49 72.13£8.25 F=3.869 0.023
Female, 7 (%) 93 (49.2) 41 (47.7) 35(55.6) 17 (42.5) 1=1817 0.403
Hypertension, n (%) 122 (64.6) 61 (70.9) 38(60.3) 23 (57.5) 7 =2.892 0.236
Diabetes mellitus, 7 (%) 32(16.9) 16 (18.6) 7 (11.1) 9(22.5) 71=2571 0.277
Hyperlipidemia, 1 (%) 12 (6.3) 7(8.1) 3(4.8) 2(5.0) 7 =0.732 0.734
Smoking/drinking history, 7 (%) 13 (6.9) 4(4.7) 5(7.9) 4(10.0) 2 =1599 0.456
Stroke history, 7 (%) 31(16.4) 15(17.4) 11 (17.5) 5(12.5) 7 =0.563 0.754
Atrial fibrillation history, n (%) 89 (47.1) 37 (43.0) 32(50.8) 20 (50.0) 7 =1.054 0.590
Antithrombotic drugs used previously, 7 (%) 17 (9.0) 6(7.0) 7(11.1) 4 (10.0) 2 =0.966 0.646
NIHSS score before revascularization, M (Q,, Op) 12.0 (8.0, 21.0) 10.0 (5.0, 15.3) 15.0 (10.0, 34.0)" 14.0 (10.0, 29.5)" H=21.473 <0.001
ASPECT score, M (Q,, Oy) 8.0(7.0,9.0) 8.0(7.0,9.0) 7.0(7.0,8.0) 7.0(6.3,8.0) H=11.988  0.002
Imaging characteristics, 1 (%)

Near cortex 125 (66.1) 61 (70.9) 42 (66.7) 22 (55.0) 7 =1.468 0.480

Large infarction 41 (21.7) 11 (12.8) 19 (30.2) 11 (27.5) 2 =7.464 0.024

Brainstem infarction 5(2.6) 1(1.2) 2(3.2) 2 (5.0) 21=1952 0.295

Multiple infarctions 55(29.1) 23 (26.7) 21(33.3) 11 (27.5) £ =0.828 0.661

Severe stenosis or occlusion of major intracranial arteries 70 (37.0) 18 (20.9) 29 (46.0)" 23 (57.5) 7 =18.936 <0.001
mRS score before revascularization, M (Q,, Q) 4(3,5) 4(2,4) 4(4,5) 4(4,5) H=15.780 <0.001
CHA,DS,-VASc score, M (Q;, Ov) 5(3,6) 5(4,6) 43,5 5(3,6) H=9.649 0.008
HAS-BLED score, M (O, Oy) 3(2,3) 3(2,3) 3(2,3) 3(2,3) H=2.789 0.248
NIHSS score 3 d after revascularization, M (Q,, Q) 8.0 (2.5,20.0) 5.0 (1.0, 14.3) 15.0 (10.0,36.0)" 8.0 (4.5,31.0)° H=15.179  0.001
Time to initiate oral anticoagulation after revascularization, 7 (%)

0-4d 20 (10.6) 12 (14.0) 5(7.9) 3(7.5) 7 =1.897 0.387

5-14d 48 (25.4) 28 (32.6) 10 (15.9) 10 (25.0) 71 =5.347 0.069

>14d 21 (11.1) 6 (7.0) 7(11.1) 8 (20.0) £=4351 0.114
Hemorrhagic transformation after revascularization, n (%) 58 (30.7) 18 (20.9) 22 (34.9) 18 (45.0) £ =8232 0.016

HII 14 (7.4) 2(2.3) 8(12.7) 4(10.0)

HI2 13 (6.9) 7(8.1) 4(6.3) 2(5.0)

PHI 18 (9.5) 4 (4.7 5(7.9) 9(22.5)

PH2 13 (6.9) 5(5.8) 5(7.9) 3(7.5)
NIHSS score at discharge, M (Q,, Oy) 5.0(1.0,12.0) 2.0(0.0,8.0) 8.0(4.0,150) 5.0(1.0,12.0) H=13.885 0.001
mRS score at discharge, M (O,, Q) 3.0(0.0,4.0) 1.0(0.0,3.0) 3.0(3.0,4.0) 3.0(1.0,4.0)0 H=14.039 0.001

"P<0.05 vs IVT group. AIS: Acute ischemic stroke; IVT: Intravenous thrombolysis; EVT: Endovascular thrombectomy; NIHSS:

National Institutes of Health stroke scale; ASPECT score: Alberta Stroke Program early computed tomography score; mRS: Modified

Rankin scale; HI1: Small punctate hemorrhage along the edge of the infarct; HI2: Patchy hemorrhage without space occupying effect

or multiple fused punctate hemorrhage in the infarcted area; PH1: Hemorrhage with hematoma less than 30% of infarct area and slight

space occupying effect; PH2: Hemorrhage with hematoma larger than 30% of the infarct area and obvious space occupying effect or

hemorrhage far away from the infarct; M (Q,, Op): Median (lower quartile, upper quartile).
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Tab 2 Data of patients with atrial fibrillation-related AIS who initiated and delayed or did not initiate anticoagulant

therapy during acute hospitalization

Factor Group 1 N=68 Group 2 N=121 Statistic P value
Agelyear, xts 72.9149.10 72.894+9.33 F=0.000 0.990
Female, n (%) 31 (45.6) 62 (51.2) £ =0.556 0.456
Hypertension, n (%) 45 (66.2) 77 (63.6) 7 =0.123 0.726
Diabetes mellitus, 7 (%) 15 (22.1) 17 (14.0) 7 =1.986 0.159
Hyperlipidemia, n (%) 4(5.9) 8 (6.6) 2 =0.000 1.000
Smoking/drinking history, 7 (%) 7(10.3) 6 (5.0) 7=1.191 0.275
Stroke history, 7 (%) 12 (17.6) 19 (15.7) 7=10.348  0.001
Atrial fibrillation history, 7 (%) 29 (42.6) 60 (49.6) 1 =0.841 0.359
Antithrombotic drugs used previously, 7 (%) 8 (11.8) 9(7.4) 7=0.996 0.318
NIHSS score before revascularization, M (Q,, Q) 10.0 (6.0, 16.8) 14.0 (9.0, 28.0) U=3040.0 0.003
ASPECT score, M (Q,, Q) 8.0 (7.0,9.0) 7.0 (6.0, 8.0) U=2763.0 <0.001
Imaging characteristics, 7 (%)
Near the cortex 38 (55.9) 87 (71.9) 7 =4.988 0.026
Large infarct 5(7.4) 36 (29.8) 7=12.858 <<0.001
Brainstem infarction 1(1.5) 4 (3.3) 7=0.080 0.778
Multiple infarctions 25 (36.8) 30 (24.8) 7 =3.024 0.082
Severe stenosis or occlusion of major intracranial arteries 17 (25.0) 53 (43.8) 21 =6.599 0.010
mRS score before revascularization, M (Q,, Q) 4.0 (3.0,4.0) 4.0 (4.0, 5.0) U=3100.5 0.004
CHA,DS,-VASc score, M (Q,, O) 5.0 (3.0, 6.0) 5.0 (3.0,5.0) U=3969.5 0.682
HAS-BLED score, M (Q,, Q) 3.0(2.0,3.0) 3.0 (2.0, 3.0) U=3521.0 0.066
NIHSS score 3 d after revascularization, M (Q,, Q) 3.0 (1.0, 8.0) 13.0 (6.5, 32.0) U=1739.0 <0.001
Revascularization therapy method, n (%) 1 =8.403 0.015
IVT 40 (58.8) 46 (38.0)
EVT 15(22.1) 48 (39.7)
IVT+EVT 13 (19.1) 27 (22.3)
Use of antiplatelet agents prior to anticoagulation, 7 (%) 42 (61.8) 77 (63.6) 2 =0.065 0.798
Hemorrhagic transformation after revascularization, 7 (%) 5(7.4) 53 (43.8) 7=27.191 <0.001

Group 1: Patients who initiated anticoagulant therapy; Group 2: Patients who delayed or did not initiate anticoagulant therapy.
AIS: Acute ischemic stroke; NIHSS: National Institutes of Health stroke scale; ASPECT score: Alberta Stroke Program early

computed tomography score; mRS: Modified Rankin scale; IVT: Intravenous thrombolysis; EVT: Endovascular thrombectomy; M (Q,,

0y): Median (lower quartile, upper quartile).
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Tab 3 Reasons for delayed or did not initiate anticoagulant therapy in patients with atrial fibrillation-related AIS

n=120
Factor Proportion/%

Severity of stroke 20.0
Large infarct 40.8
Site of infarction 35.8
Hemorrhagic transformation after revascularization 40.8
Other bleeding during hospitalization (intracranial hemorrhage, gastrointestinal hemorrhage, urinary tract hemorrhage, etc.) 15.8
Patient bleeding risk factors 7.5
Other reasons 17.5

AIS: Acute ischemic stroke.
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Tab 4 Prognostic analysis at 90 d post-treatment in patients with atrial fibrillation-related AIS
n (%)
Factor Group 1 N=68 Group 2 N=121 Statistic P value
90-d favorable prognosis (mRS score 0-2) 61 (89.7) 55 (45.5) 7=35.961 <0.001
90-d ischemic stroke recurrence 0 3(2.5) Fisher exact test <<0.001
IVT 0 2(1.7)
EVT 0 0
IVT+EVT 0 1(0.8)
90-d hemorrhagic events 3(4.4) 3(2.5) Fisher exact test <<0.001
IVT 2(2.9) 2(1.7)
EVT 0 1(0.8)
IVT+EVT 1(1.5) 0

Group 1: Patients who initiated anticoagulant therapy; Group 2: Patients who delayed or did not initiate anticoagulant therapy.

AIS: Acute ischemic stroke; mRS: Modified Rankin scale; IVT: Intravenous thrombolysis; EVT: Endovascular thrombectomy.
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