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AA 2,947 9] 54 A HEF &4 F 60678 (20.2%) | thal
aPL AN AWEAT, 7 F 1299 (21.3%) 14 aPL ¥4 £71o|
AU HEFT AR EF2 Hol7f 504 mvtez g7 el
n)% ¥ &% (cryptogenic stroke) 1 7% aPL AAME A3t 7 3ol
A1 O} aPL kA ol F-9F AFHE iz el mAk

%% (cryptogenic stroke)©] L (g 228 [95% A F7H,
3.70 [2.38-5.76]), Wol gt HAF A3f= FaFo vol7t A2 &)
AFE aPL AALE Aldstes A3 A A ¥EF x5 A5
e FAEPOH, A v HEF Ao A R oo wE aPL
HAF A3 Zpol= gl aPL A3 HEF ¢ 56 3 Al A

%5 &4 333" = vuFgs W, Ho A

A71 (R =0 [95% A1 7%1], 5.07 [2.37-10.85]), 22 w3 A
&2 (&4 2 Z4d B e=n[[95% A3, 1.28 [1.12-
1.45]), A¥tsma o] FA) (g 2= [95% A1F]T3H, 6.93 [2.78-
17.27])7F aPL % HEF & AT aPL ¥ HEF &)
34195 o= ozt ofAle] FRel wE T Al F2
=99 5dAE e EAYe W Sd T (single
antiplatelet therapy, SAPT) &} ©]=38 A 74 (dual antiplatelet
therapy, DAPT) X%+ warfarin®} Bl sle] 742 fFo)Ado] wA
Sk THSAPT vs. warfarin, B4 9184 [95% A2 #3H, 0.42 [0.16-
1.07]; DAPT vs. warfarin, 0.46 [0.19-1.14]). & &% SHlA =
SAPTS DAPT R warfarin®.t} 728 It (SAPT vs. warfarin, H.74
AR [95% 212777, 0.15 [0.03—-0.75]; DAPT vs. warfarin, 0.25
[0.07-0.871).
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[Table 1] Baseline characteristics according to whether patients received

antiphospholipid antibody tesSting OF NOt......cceevvuirerieereieirieeeiirerieereneennns 28
[Table 2] Binary logistic regression analysis of factors associated with
performing aPL testing in patients with acute ischemic stroke............... 29
[Table 3] Binary logistic regression analysis of factors associated with
aPL positivity in patients with acute ischemic Stroke.........cccoeevvvvervnnnnnnn. 30
[Table 4] Baseline parameters according to aPL positivity among patients
<X X <Y B ) oY o PN 31
[Table 5] Baseline parameters according to aPL positivity among
cryptogenic stroke patients tested for aPL......ccccvvvivviiiiiiiiiiiiniiineeeneennn, 32

[Table 6] Comparison of baseline characteristics, profiles associated with
aPL tests, and recurrence of ischemic stroke between aPL—positive
cryptogenic stroke patients aged <50 years and =50 years.......coeeeue.... 33
[Table 7] Multivariate odds ratios for performing aPL testing and aPL
positivity among patients with acute ischemic stroke, with exclusion of
potential sources of false positive aPL results ..coocceeievvieiviiieeririennenenneens 35
[Table 8] Multivariate odds ratios for performing aPL testing and aPL
positivity among patients with cryptogenic stroke, with exclusion of

potential sources of false positive aPL results .oovevevereieeeiereiereeirrernennns 36
[Table 9] Clinical and laboratory characteristics of aPL— and AF—stroke
0T A1) o St 37
[Table 10] Univariate and multivariate binary logistic regression of the
neuroimaging parameters in aPL —Stroke ......coeeivuiiiieiiiiiiiiiiieiericeeeeeeenens 39
[Table 11] Baseline clinical characteristics of the APS—stroke, aPL—
stroke, and AF —StrOKE SrOUDS....cueeiruiririeereiieriiieerieeeeiieeetserseersneessnneeenes 40
[Table 12] Imaging characteristics of the APS—stroke, aPL—stroke, and
AT — S T OKE Gl OUDS teueunirenireeieetireaeeaeenerenerenestnertnersnersesssessnersnsranerasennsernns 43
[Table 13] Baseline characteristics according to secondary preventive
antithrombotic drug category for aPL—related Stroke......ccocoeveverenrenenen. 44
[Table 14] Baseline characteristics according to dichotomized secondary
preventive antithrombotic drug category for aPL—related stroke. .......... 46
[Table 15] Bivariate analysis for composite outcome event

OCCUITEIICE cvvvvererrrnnererrennererresseserrassesessassesesssssesersssssssstsssserstnssserstssesersannnsens 48
[Table 16] Hazard of clinical outcomes according to secondary preventive
antithrombotic drug category for aPL—related stroke........cccoeeevvvevvnnnenne. 50

[Table 17] Hazard of clinical outcomes according to dichotomized
secondary preventive antithrombotic drug category for aPL —related
Y0 =T 52



18 2%

[Figure 1] Representative examples of the diffusion—weighted imaging
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[Figure 2] Representative example of semiautomated segmentation of
infarcted areas on diffusion—weighted Imaging .......ccoeevvvvereneeerieernrenennns 54
[Figure 3] Representative examples of patterns of relevant artery
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[Figure 4] aPL testing rate/positivity according to age and the presence of
identified etiology in patients with acute ischemic stroke.......cccccceevevennns 56
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[Figure 11] Cumulative incidence curve for clinical outcomes according to
secondary preventive antithrombotic drug category for aPL—stroke.....64
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& 91 2] 2 & 4| 53 (antiphospholipid syndrome, APS) 2

gFel #) A 84| (antiphospholipid antibody, aPL) 7} AZ%HA 45
T BHE fAke] YElhde Flo] 53 Al Ao r ! AN =
Axpsgdutato] APSO) 7hg &3 A4 27 F shtolth? o)Ay
HEFHY] 718 A4 17t EAeke AU E HEF A8
Aol Al APS Xd& 918k aPL A T2 AF7tE oo skt o]+
HEFT AR AHoA A3 =y, =43 d 3 e

= EFH3 7 2021 del EESE HA AR AHoAM = HEFT At
FZA od A-g-o aPL HAME Aldafjol gx|o tfaf ofF A%
tar YA vk FEA HEF A9 30% olAte]l A AAF Folx
A= dvdo g don! aPL AA: HEF 712 HAb £314
%= AEs 18T 9, aPL A HEF dish 14 F52 AL
gt kol Al AALE kA Yol AE Xeke] Y3 E vtegd -7t
AL HEFT FofollAi+= APSS AE7Id Ay 12 Qs e -
A FAARD FA Aol thgk 14 AA7F F=ekA A, o] AS vE
AgAT= sl

HEF st Al aPL #HAMS @A astaAl skt

HEF x50l oW QF 5A4E A=Al i

Uth aPL A3 HEF] 5A4S 2 AEs 44 AT
7}

fr
e g
0%
m‘l‘ it

=20

42 (embolic) HZEF S
olHqY B33 7]&e =7 90t o= o
At} Levined 5252 A 7oA 99 E= 9]
Y o = AAFE 9H 2 = aPL kA el $kaF 489 9] CT,

MRI, 8 # %% <% (transfemoral cerebral angiography, TFCA) 97

23S AR aPL A HEFols 5183 sido] gl

Hu3tdh? A w sy Ao $x AF Ao AAZo|A T

e wet FE BA T HEFO] obd AL AT xFEHE T
[e)

A o] @ Ade] w9 At CT, MRI, TFCAE 77 44
FAfo qut st Me AGFe] P EE =%t The



Antiphospholipid Antibodies in Stroke Study Group< B4 47
2k T 309 ool aPL Fdoldd $xk 128%W s g o= CTe
TFCA A5 ZAlsto] aPL A% HEF $H29] 50%°014 ¥Hid#
gzro] EAgtty Byt sHA T sld Aol TFCA: AA
L] 38D ol AT AldE o] e HEEFS ATt F1 HEF
Al 1’41?_ 347} Mol ol st WP Aol aPL ApA| ] & HQIA]
A A °J?l(card10emboh c source) & Y& HEFY
o] EA st} Provenzale ¥}
aPL 42l 82 Z 654 1& JWA CT X+ MRI AAME

o] AR A 598 S FAFSte] aPL
gAY HEFTE AT BRusdoh0 2 o]
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(cortical infarct), 2 3141 % (hyperintense white matter foci)
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93\13} 12 Khamashtaﬂ FE5E5S aPL 94
?‘*“‘Jgﬂz T AT ¥Yo] Qe A 12485 FFFOE
ZAfeto] FEAA ARG o F W FRel wE A AR A of
WA ST, A EREA] b2 thZut 3 Hlwsto] aspirin Ao EA
AP A A 1= (95% A E T3 += 0.63 (0.43—-0.92) 0] 1L,
A 9l == 0.36 (0.24-0.53) 0]tk "? Krnic

warfarin *| 9+ 9] _
Barrie®}t § 55 aPL AolHA] AP dT, s dS, F4L
AadgAaT F sl o] WEol e A 61 s FFHo=E
ZAFSt] FHAA AR oF D Tl W A AR A o FE
A AT A EWA b2 Y Blske] aspirin A9

FNEAAA D AN AAE A A AdEs 242 0.43 (0.13-
1. 37) 0.25 (0.04-1.62)°]1% 31, warfarin W9 A e+
7} 0.26 (0.11-0.64), 0.18 (0.05-0.68)°1At}." Verro9t T2E
aPL /dolmA ¥R e dAsdzte] o] gl 3 274
Aoz AAeUS wl aspiring AWe 2} 187 F 7oA,
warfaring %38 82 79 T 19olA Aol Ak’
Okuma$} FxE0°] APSE ete HEF 34 20MS o=
T/, TR A S HFsd = HET AR g
gk TFAARD FA 7 AAE A= ot Hat 3.9
Zt&<t warfarin® aspiring W& oA aspirin®F A&
18 HEF Aol FoatA w0 o9} o] H g A H el A
warfarin AF8& @18 A2 warfarin®] R YAATE 3
AN 7F ot AAZFYH deled A7t i3 d=e
ATE AR st Y= ARl A g
AeEst ACERE 7|EE 2 Aye A A FReR
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(1) aPL @& HEF9 U4 a3 4 A48 T84
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AT Y Sk}

20139 2958 2020 8€7kA9] 717F &t 7 o]ufel
LA 94 HEFORE AeSududd AA e s
A= AT A= 7450}“3} AA 3,365 HEF
g2t = 19979 =34 Z kel 2199 9] d s Pzt
SAE A e 2,947 9 01@“ HES $AE A sl
Agdstwyd 47852923 (institutional review board,
IRB)ol|A] & A75 FA3HTHIRB M= H-2002-019—
1099). &4 A+ SAY A w9 HAS5S AAEAH

A5 3
2= skxpol AW ol 7], AT, AFHEAF, 18y, G,
IAEF, FA AH, HEFT FAY, AuAE, d¥9A NIHSS

(National Institutes of Health Stroke Scale) A4 AHE ¥
AR R A T HES AR BUHE flE AlaE
ArLE 7o ® HEF] 49S TOAST (Trial of ORG
10172 in Acute Stroke Treatment) el wh 573kl T
TOAST 3 % undetermined negative 2} undetermined
incomplete®]| 4~0}L =S ARAv)dH EF (cryptogenic
stroke) .= X*«]O} AT HAE 13T v aPL & &7
ol9lo] & HET 1&]‘% HA S A 2
Aol A= dAndHEF 23skiT.

aPL AAF & FF 231U A (lupus anticoagulant, LA)
AA= ACL TOP 750 analyzer (Instrumentation Laboratory,
Bedford, MA, United States) & 28313111
A" A % ¥ &3] (International Society on Thrombosis and
Haemostasis, ISTH) ¢] ¢ arel| upe} 314 2] AWl 5 A 7H(diluted
Russel Viper venom time, dRVVT) 3} 28] 7}-8 11 A 7k (silica
clotting time, SCT) ol tjal] A=, =3t &4 Ao 3&@A=
getgiet. 2t dA e A B TSR AR o HAr

5 A I "NI:,' 1_l|



3)

Azte] 997 gtk i) 22 A A (anti-
cardiolipin antibody, aCL) IgG/IgM %

S EF2 F ek 184 (anti—p2 glycoprotein I antibody, ap2GPI)
IgG/IgM A= HemosIL AcuStar testing system
(Instrumentation Laboratory, Bedford, MA, United States) &
83195, O T VA= AZGA A H w20
U/mLE 243t th20% aPL &4 9] o594 (double
positivity) B 459 (triple p051t1V1ty) AR+ g4 AHA
S7ksh o] Qltkar A A o), 3FF A F 270
ojde A e Be FAIVE FAQ AR sk
TAAT aPL AAF A3E vt ez 3o sk aPL

¥ 75 1AET, S5 A¥T, AYPToE
stttk A F TS LAZE ol A aCL B+ ap2GPI
Aol A717F 40 U/mL o442l A, % g+ LAV
=03l aCL E+ aB2GPI &A1 ¢717F 40 U/mL ©]74<]
A%, 283 AT LAZF 57430]2 aCL H=+ ap2GPI
s 2] @717k 20 U/mL ©]4, 40 U/mL w9kl A%z

A 9594t} * Sydney A 7)ol w2 APS Atk o R =

SAEA

AR Y HES A5 AN HES AR S0 aPL HARE
e fFioshs Qe Frksty] fl& dA HET EAE
aPL A} oo me} = Fow RFatel wm BA et
AL W W-EY U 244, M5 Was elAwiAd
LS e R R R e Hlﬂé&ﬂ} PL AAF Aol 9F& F=
2919 #le S8l aPL AL AR5 AAHFR o
O|FRALHI AR S A 3*3}/3&} g, ol (5041 wHk FEi=
5041 o/d), AdFA =, gt T, LAEDT, FA BH,
HEFT AAY, A Al NIHSS A4, ddvd=HEs

BAE AR, ool Ll
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(2) aPL @& HEFTY 949

1)

2)

o

4 57

AT oy B

2013 2€5FE 2020d 8d7A1 9] 7I3F &< 7Y o] yof

BAT 3 ¥ETO2 AEAIIYA A AL

FAse) oy AHS HES WA 3,36589 HEF
o

%

&2 5 19979 294 HEFT Ao 219799 ds s
A AT 294799 DAY HEFT &4 T aPL AAE
Alatol aPL g &3 olglol] thE HEF FE U<l
s fAbel AAlE olfle] e HET Y Fu Aol fle
FAE 47 aPL A8 HET T AUAlE A HETTOR
Argatol LAtk 4 7he et MRI 978l iAW 974l
E“oﬂ A & B¢ Aldeginh. HFH R aPL A
FT 567 AL 7

i%ﬂ%v}. Azt € IRBelA & 75 skt

[

o

F

o HEe WA H

B 82k AW, yol, 71, AT, AdZFAT, 189, 3, 1L
AdZ, 54 4™, HEF erﬂgj, FAA AHEE, LA
AlAF=] (complete blood count, CBC), &% =@ o}¥
58g LDLEFUAHE, T2EFWAZ, dEgwea, 1

}zi
ek
—LI

ok

CHE-&- & (high sensitivity C—reactive protein, hsCRP)
A Al Y. AFEFAEEZSS HAAME T8 =
71d/ol k71 A A7 (left ventricular internal
diameter at end—systole/end—diastole, LVIDs/LVIDd), ©]$k
714 A=A 57 (interventricular septal thickness at end—
diastole, IVSd), o]¢t7]¢ AA T =7 (LV posterior wall
thickness at end—diastole, LVPWd), 44 A=A (LV
mass index), #FAAFEE (LV ejection fraction), 4 ‘3137]
(left atrial size) ARE TP, FFA4HPEA o5 D5
HoEe AT 2SI Al #EE dRE5 03@01
v e B SR v, A3 A3z g Yste]
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Ao d¥A] NIHSS (National Institutes of Health Stroke
Scale) d94 2 HYA] mRS (modified Rankin Scale) J X &
FAAG aPL AAE 2—- (1) -2 71" U FLstA Al
REasy
BE A= @429 (diffusion—weighted
imaging, DWD), T17-2%97, T2 %97, Az s) s
(fluid—attenuated inversion recovery, FLAIR) &34}, #3877}
Z 994}t (susceptibility —weighted imaging, SWID), 3x}-gn] 8 A] 7+
4718 8 B %9 <% (Three—dimensional time—of—flight
magnetic resonance angiography, 3D TOF MRA)¢] X%l Y
MRI HAAE 9okt &9 9 MRI AldE2 5 DWIS 3D TOF
MRA @7l & Aol &&= 3Uth DWI 9742 vh=2 978
T2 gy AH (slice number), 35—-40; AHF7|
(slice thickness), 3—3.6 mm; A7+ (interslice gap), 0.4—
1 mm; GFY9A (field of view), 240x240; {EE A 128~
190x160—190; ¥F=EA|ZF (repetition time, TR), 5,400—
12,350 ms; o3& A]ZF(echo time, TE), 56.0—106.2 ms; <Y 7}
(flip angle), 90° X+ 180° . 3D TOF MRA %742 th&9 9
AR ZYEHoh dES4, 96-172; EHFA, 0.6-1.2 mm;
AAMA, 0 mm; YIS, 168—240%x200—-240; WEH A,
320—640x192-323; RHEAIZE 18—24 ms; o ZAIZE 2.8—
6.9 ms; 597 18° & 20° . DWI 949 39 =27 9
o wet WA W YHs 472 ERP0 42 3
H (single small lesion) > o} #7d°] 15 mm ©]a}<l ™
Wb EAsteE A5, 9l g3 g9l EoH 22 ¥ (small
scattered lesion in a single territory) < #tl #7°] 15 mm
olstQl H48] Wwlo] stute] i Aol HakE o EAsk=

A9, Z 994 i (large territorial lesion) < FH o 27 o]

ot

]

o o M

15 mmET & ol sy g3 o9& HAWshs 4%, uY
o W (multi—territory lesion)< 5 71 o]Are] 3 J oS

S~

AMete 492 4t Figure 1). B9 §4& DWI 4749

w734 WS 3D Slicer 2XE o] (v4.11.2, http://slicer.

org) & &&3 wAks 54 WHor St Ak (Figure

2). dAAAES A $2 A= MREAZIE 2708 7+
N

o, ddAAES T2 A= WY F Als ol Al &4

-



oh #H A S Aol whet FoHY 7HA] E

1
K

(conventional angiography) &74< 7
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(3) aPL A% HWE2Z HH A8 A

1)

2)

AT Y Sk}

2013 2€5Y 20224 6¥€7t#¢] 713 &b AMe=digtwyd
A7 ] YAg d B dd 32 F 9] HEFT W
NO WAl aPL AAFE Al&ste] 13] o] A1 A=
A4S ARSI AA 40399 A} F HEEA

A A = AT

A5 4

EE 3o A, vol, 389, G, 1A T, A G,
54 I T sUEdT D ANFAT HAY RS
F7IES 7IRte® Y aPL HA= 2—(1)—2) 9
7l Y sdst A Al Rtk ojateo® X el
FAA] F7 F4 713F T kA HA ofF 9 WA
= < oAt kA9

s
AT (single antiplatelet
& A A T (dual
antiplatelet therapy group, DAPT group),
A 2 227 8-S 1 A 7+ (direct oral anticoagulant, DOAC

group) 0.2 EF ). 38 AFA o= aspirin, clopidogrel,

F3o| we} warfarindt, &

therapy group, SAPT group), ©]=

cilostazol, triflusal, ticlopidine, prasugrel®] 3Z3t% ¢l
DOAC®)|+= apixaban, edoxaban, dabigatran, rivaroxaban®]
ESHE Y. FHAaRAe) FSuAE e A AYd
SIAAE 7IEo®E ERIAY. =9 F7 VS

& 4~ A+ (antiplatelet group, AP group)

Al (anticoagulant group, AC group) 8 22 %

o ARAZEE Q42 9% (net clinical benefit) &

ek

oo o o
2 L

o
)
=

T
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3)

Bl AEz FAAA AW ALY olF F4 B

(]

TR A7 B dA"Z A (recurrent thrombotic event) ¥}
T2 %9 (major bleeding) 8] H&AE2 A o7 4l

A ARE R85t 8-, s A W Fe 28 Ay
Zhzte]| e FAds A ow FHE A

;Eé_ﬁ]%/ﬂ Hoha;]

A& ,

i
1o
8

odel 19| =

A S, model 204 = ol gk A, HFAZ st
A oA p<0.10]] AAHES RAS T # AT E
5 SAPT, DAPT, warfarin, DOAC®
BT OR s o AN EE dHF
g Aot 1 gte] A5 A
o] A4 Ay g

SR Wrgle wel A
AT 72 S mE 1381 ZolE &1lst]

9
)
3'0_1'05333
-~ N
>

i—";
r (
Y
1o
40
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o~

R

e

Rlodoomd o 4N 2 o
Bt o o Jr
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1 o

ol
il

2 APk F517 pgtol 0.05 vwel F-E
2 Fold Aoz Fosgn, nE B4 #4 R
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3. A7 23

O 1

(1) aPL 948 HEF

1o
rﬁ,

A 9 943 94
AA 2,94782 At g2k 1,795 (60.9%) ©] FAdold L,
ol o] FEk AR W1 70 [60; 77] xﬂoﬂﬁ} A
sy HEF I 20.6%2 6067 FA HET WA F
aPL #AALE Wit} HE2F 15952 504 v e 34,
g3 A3 JAATE AL g, AAlEe] sl &4k, o] aPL
AL oz &GlE Aol Gl A, 2ol Al mte

¥ ZZ (cryptogenic stroke) E-xFoll thall aPL AL Al
A3 P (Table 1). 53 29 F 82 ol (504 vlTh) 2
ARl m7de] &% (cryptogenic stroke) o] w4 HES
Aol A aPL AAF A3 F5ist A AAE ®l
A8 JAAE aPL A Al A3/dL thHEs B4 ol A
-5 22 ATk (Table 2). aPL AAS -2 60652 xt
% 21.3%% 12990] aPL %A o7 gty it} aPL
Sakel S0 FA; Atolef ol ztol= #EE A kST
aPL g2l 3ol A <l v} ¥ &% (cryptogenic stroke) &

U
—
o
el
ox
[-‘O

Hlgo] E& F8k a1, FEsh xfo|7t gl EA ML 4] 5o
Al vA} ¥ EF (cryptogenic stroke) & & A4 aPL
Fd 21y FAFeR FYsA AdHd FLst

9091019t} (Tables 3—4). Qokald, W&E= A7 Ao aPL
HAARE 504 mRES] F2 bAoA F2 A= glont A
ArE A= volo wek o]z $Iglar, vol 7t ofd ]l v
= ZZ (cryptogenic stroke) o157} aPL #HAF A ol -9
UAlst Aol gl ok (Figures 4-5).

Al vA} ¥ EF (cryptogenic stroke) A= A
S 9.6%%1 2837 oI, 11 T AW 7l
136 (48.1%)°] aPL HAAME Wkt 56 (41.2%)©] aPL
FHoE FRIHY. HEFT ARYES A v
%% (cryptogenic stroke) 325 253 wo %= 504
nwke] & ghatel A aPL AAME 241 w@ol Ald it (aPL
HAAE Aol st gl dole] A 2=H][95% AlE -1,

-
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7.08 [2.92—-17.171). °] e} #o] A<l v ¥ZEF (cryptogenic
stroke) AANAME F2 A} 959 aPL AAM}

o] FojFl o} ARl WY ¥ EF (cryptogenic stroke) 229
ol & E3He At Q13 A aPL YA ofF+= A#A ol
ANtk (Figure 6, Table 5). aPL Aol A o ¥ 3]
]lo] gl ]l v ¥ ZEF (cryptogenic stroke) A&
ttolof uwhe} Bl s B okS w, 504 wRke] F2> $xtsel 504
1742l vhol= &AF Abole] aPL @A AL A3, aPL 919
su, 74 Are AR HEA HEF AR ofFele Zfolrt
A TtH(Table 6).

O

9, o

X
5 AR dFeA aPL Al o -2 7 fost 4%
QQlo] 5041 mRES] #& trolgl Al w4
¥ %3 (cryptogenic stroke) ©]2h= 4, aPL %4 o
u Al ¥ %2 (cryptogenic stroke) ¥ WA g 3ol
Lol eh= FHetth= A, 9l v ¥ EF (cryptogenic
stroke) 2] A ZeME F2 504 w|we] FHe A}
1% aPL AAME A3 3AT= A, 283 A 1A
%% (cryptogenic stroke) 3Hx}o|A yolE xast zhE A
A= #HAIglo]l aPL AAF A37F Y & Stk &
A9 Fo A= "WEglo] FA =tk (Tables 7-8).
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(2) aPL @& HEFTY 949

o

4 57

Aa 3894 (aPL A HEF 569, AWAHE Ad HES
3339%) 9 i &4 F 216Uﬂ(55 5%)°] HAol
S A9 W12 75 [65; 801419tk aPL A% HEF
A= AWAlE A HES Aol vldl] dolrt da SAxk
Hlgo] H3tom HEF HAHo] Ao FIAA] ARG HiE:
Sokth, B aPL A3 HEFO AR FSEIF L
Fg&all=e] Al N7t stttk HAMA /A 250 2ol =
aPL Q¥ HEF A 4% 49 LDL 2 HE
TR 7V Foka FAA 2717 A9k (Table 9).

H

=
S gk HEFe A olgel = el

=
o
k=

L

HETE A2 dd B (Smgle small lesmn) o7 W=
7 H

A

= [e)

S 7 v A U}OLE} aPL A3 HE59 HAN §40]
NHAE A# HEF vlE] FskA Atk (Figure 7).
AAlE A3 1‘42%4 50% o)A Az o] e

& A
23 g2 H o aPL A3 ¥ EF 80% o]l A
Ad-sus Mol FnkE x| eFkth(Figure 8).

gl Wi (multi—territory lesion) ¥ *% Kol
g%} <] u]%% F TollAl Bl @rhePL 9% HEF, 167

T AH HEF, 76 [22.8%]; p=0.44).

E]roé‘gﬂl ‘%‘Eﬂ(multi—territory lesion) #ANHE EEFeto] 7H
= 3 A 4745 Plad A3 aPL dd HEFe
b7t 15 mm ©)8e] e HHSo] Eola ES mol
g AAls A HEFS 15 mmEH &ty WOl

EA s A7t 2okttt WA 4% aPL A HEFT A
2Fokth (Figure 9). thHEF 2404 22 ®{w el =7] (HY)
A7 =15 mm), # HAZA &3, AdF J%l o] H-A7} aPL
AP HEFTH SHZQ JAB/AS Bt (Table 10).

aPL 93 ¥&% g4 £ 214 (37.5%)2 Sydney
Ak 7]zl wEh APSE Adehs Zlo] 7he gt 2178 2] APS
A# HEZF FAE aPL A3 HEFH GF, ArHE 4,
Ggoetd azlo] WA, APS A@ HEFH AT A



7
B

j—

M
xr
H

Aol F2

HET A vaelE 2

o Wl dzhe} v

t}(Tables 11—12, Figure 10).
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(3) aPL & HEF9 HZ9 A& A=

A 34199 i 4 T 19678 (57.5%) 0] FAdol 1L
ol o] FFgk [ARE9 ‘?M]% [46; 681 At}

1157 (33.7%) 0] #& 7|2t 5 TS4#AHESIT Wl 8.6
[3.5; 20.3171€2 A7 & o|xe) oFAlE HA Y} HA
gt B 7)13be oAb FAlS] FHel weE RIS o,
warfarin® %W 7|7k 1 d

22.6%1—-1d, SAPTS AHw 7|37+
619.221—, DAPTY] A% 7172 666.721—, DOACS] A%
7172 73.821—do)t}t. 7] AW kA 7] warfarin 7l
H)&] SAPT, DAPT, DOAC & £} yo]7} Wil Fix,
IAEF WET} E=3Th Warfarin, DOAC & SAPT, DAPT

ol vlall 4RI AT Aol AAY aPL AFFdA B,
LA7} X4 AF, aPLY AT 919 Taol AP E! AL,

Sydney 7] WA F24 HAALE Aldste] APSZ Avkd
A-7F wokth(Table 13). &8 Al9 FHrAA ] F Loz
o] Blas| ks wol MREF o= nlst A3k o7t
#H2 = Stk (Table 14).

1,482.31-d°] #& 7|3 &<t 597 9] st AT
A4t (recurrent thrombotic event) =+ 2 &3 (major
bleeding) A& AT HFAFE Yol gt oA
Aol A AR o] AR TS Uo7t Al oA He SR
ial%}ﬂ Ol/\-] %O X]— ‘4,7% Euﬂ@x—]z BﬂE’ﬂ 0 7]—;5_]_ :<:;:_]—X}-7}-
Wkl aPL A5 YA &b HlEo] 3k th(Table 15). &%
|41 warfarin®] ®]&] SAPT, DAPTS] &H3X% $3H]7}
, th s B o)A SAPT, DAPT 98H|9 47 F9A
Ao} —?47%31 T2l AR AFHUT. FFARE
@] FHow Festel FAFPe W A4S
recurrent thrombotic event) WA= warfarin¥}
SAPT, DAPT, DOAC?] #}ol7} iar, +2 =48 (major
bleeding) WA= warfarinel H|3s] SAPTS} DAPT ]
A 7F FoeA w3kl (Figure 11, Table 16). o] xpof| %
Al E F wOE o] BAFE dole FHARAT Y
A 2 o] S uAT R B AES oy

A o
2

o

e N ¥
;
d

A
1o

=
—~
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Ao Z Fost zlo]E Ho|X= ki, Fo EF9 AP
A EANA FoskA RSkt (Figure 12, Table 17).
WAL AFES 9T A Ay DAPTE AFES
&), aPL AFAdo] obd & T
ol a9lgo] ofd ALY ==
938kl th. SAPT %} warfarin®]
AR A% Aot #hEE A

18 . H o 1_-_” 3



4, 1F

HES s dAAolA aPL A= dol7F 2 kel 99l
%% (cryptogenic stroke) ZHA}o|A F=2 Al w1 ATt
%% (cryptogenic stroke)& aPL %A 2743 §2381A
A#E oL Yolo] uE aPL YA E 2ol UL HE

A5 E5L 99l v ¥ZF3 (cryptogenic stroke) A& s}

ol &= 504 wwke] F2- gk flFE aPL AAE A AARE, A
u] A} ¥ EF (cryptogenic stroke) A} Alolo A & volef wE aPL
A E ztol= QUoth aPL A HEFE AAE A
e AN HEF vle] A2 ¥ 9 E ISt

Aom AEW HAo] SRolN, HEF WH Fito] 4o

i

1 mlAk

N, ol\

P

L

ooy

M 4z N
ofo ofN
o
o

1
oX
2

warfarin®thi= SAPTS} DAPTO AW W7} &9k, dAH4
4 B7HE f% BEAE 28 S9HolA warfarine] W]} SAPT,
DAPTY 9357} =4 ¥9tth Warfarinel] B8] SAPT, DAPTE F+2
=4 (major bleeding) SHolA Fol3tt. A7 dHdF HHo] gl
aPL Az oly 93 ato] obd &Afol A= warfarine] H] 3l
DAPT7} H3AE A SHA 53] {2 Jt

aPLY} HEFe] AddAS 24 IA A2 dvte d94&
B gty vol7b 42 gAfellA aPL A 4243 HES 99
A ABAYS Rud AFEN gxH o= 0 o
o= st A A= aPL S 427 A5 HEFT ALY
AW S YA EJE tEo] aPL A%

do & £ 30 |
10 O o> %9 |

N

§2

flo o
g
Y

il

Y
4
2
>
rlr
_‘oh
el
oX,
LI
I

]
(})’}]\

=% SAolM aPL 4 27do] &5 I3 AR
2 g

Pex

AR FAsh An Aol ARAY BAR Tuv} ®EF A5
BT wet e B4 FE aPL AAE AW b AN B
AN E FRGA BAEAE B ATelN FAG 5 Qo] aPL
A2 AR @A HEF 8 Aol AUAA HeBohEel k.
AAQ) MEF YA FAR 9910 WA £F 4 v
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¥ %% (cryptogenic stroke) A= tiafi = Xt & 224 o]
T X7 Alge] T AFE 2T F JdorF HAY AT w=Hol
Feslry & Ao ¥3E Al vjAt HEF (cryptogenic stroke)
32} 5 AwE o] aPL AAME whA] okar, 53] 504 o] Y
Lol & Fxfo| HAME SHA] ok o] Qllth 1o W] aPL A}
G ES 40% oldel @i, a8 ARkE A g2 A ok}
vo]l= 3kxfe| A= aPL #HAF %“é%ol 2] okokrh, el 71 ATt
Aol At B AFE EhE aPL HAFS Al#akA] ¢ro} ¢l At

= %% (cryptogenic stroke) & & —v—TErL T AEsk Ak 349
olatel i A& 7185 gAsts @50 Y Br AES
2= 9Jat) wtF A Ao 7|3 |

E

T M = -1 =20° N =

g3tk oo} wtEAY S AYS A FEA] X}

s Stk HellA &Eldor® AAskH] ot meka, yolrt
o= ol futo 2 ol ulAl ¥ ZEZ (cryptogenic stroke) EHAfol A
aPL 77H2 347 2= 2

= #99 Aol Besn, A4 HEF
@9 aPL AAF Aol AH gl MEF ARADE W Bes)

aPL A3 YZEF& F2 1990d o] o] Fojxl T34
AFEL 7Iwtow RE FEHoz waEd 4 gty g Yyt
5do] X*ﬂﬂoi A ottt & AFo A= aPL A3 ¥ ZE50|
o2 A o vl Aulst HEF o R Wt S el
webaA] el mA}b ¥ Z=(cryptogenic stroke) 3R} Fo A E Aw| gk
W Bo-S 7Ed $xbe gidi = aPL AHAME O A =230=2
aHoF sty AA7MA] aPLe] oW 7o R YA HEFTE

bL
1m

Sabsl=A= BEs] delA A vt aPLe EA7F S/ A
7HEstst AW AT ol s et A HEFTOE o]t
HIE Qgh. 332 B e thed o ¥ (multi—territory lesion)
o ® UFHt= aPL AW HEST S| HlEo] Al A
EZ vE 30% AER ok, Avd B3PI @

aEstd aPL A3 HEF2 YU d #(intracranial vessel) & A4
A7 HoE A5 g (arge cervical vessel) Btp 29 F-of A
HEA 3L 2R AH (small—sized emboli) o] B &3FA 7218k 754 o]
ATk LHE A AFAE e S s HoA st
o] ¥, 1 F AFANH ot HEFTS (AAEHd, A
AP A T=MAZ (paradoxical embolism) 0.2 2AYEh —’F itk

C
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HAAANALE AW 7] 7 2 2 Ad A7) 9 55 HEFTY
ApE s RoE HuHo]¥ 2 A9 aPL A# WEF A 5497
ANt APSel A 9] A dE wigo] HarEe] glouyT
FoAddayy 3z vl o] aPL A3 HEF AbA] =X 4ok,
AU/ AT HEZE EAStE b HEFOIA Y aPLe o go]
B3t 2 Aol ALEdr =, & A9 aPL 93 HEF
E3] oo W (multi—territory lesion) FEL Hol= yHZEZ9)
T AN AR Y= A ¥ (large cervical vessel) Bt
LRl fIAIEE FHlel A Al dHo] WA skl AlzkE ThsAdo] it
aPL ¥ H =3 @42 54 vl&, LDL Zel A E0] =%l g
volo= 18¢, 1X8F FHEC] A¥Ads Ad HEFH
==, olelgt QQl=o] aPLo] EAlets Al (A WA EH4, first

hit) ol A <% WA E}4 (second hit)”? .2 #g-3}o] Zu] st
ANAA L =4 F9o dd A4S FHT = ek T2 7d
W (single small lesion) &2 @& 3t aPL A HEF 419 v &%
30% AEx =k, o] HEle HEFTS 9ol s 2
719 WA = 3% (intracranial artery) & A3 A=
AT B5ol o8 @A 4= ubtP g8 PR aPL ¥ HEF 9
W Fde] whet o el E aeslof 3 4 gtk FS WW
Heo] wE aPL A HEFS g el st 5 A7t
ot ol HA Y ozt A= ek ol Ego] & Aot
oe] MzA A dA aPL A# HEF, 53] Sydney 7150
o8] APS7} Het¥ AH-$ warfaring %+ X &2 43I
QUTEP22303T A nt o]e) st P FAE ATFE ATet AES}
OJAL JHEo 7 dflo] 1 o] A 9w 470 warfarin® H
=¥ DOACH2] Rl AMAE olA7HA] 5 2 A3 Ide &3l
08 A vlud Aol st W% gtk Warfarin A= O &
A5 %% A5 19 FA9 oAdw, 22 A e, oYl ofE
 AFERE] AL, 9 FAE T ARl dile] B k=R H
oAy AT A35olA DOACSE A= Ut} 18
APSO A= aPL 4593 APS #AbollA warfarin tiH] rivaroxaban<]
54 45S AE3 TRAPS Algo] qkdA FAZ 7)o
TEHAA s AHY warfarine] F7 ES A TR aPL
A HEFT T AEY ASE F5% Zlo] ofdox 23]
warfarin®] Y4A|7} vl @desiA= A5 2Pk 2 AFlA aPL
21 i’-! L ‘_]l 510,

o
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A HEFLE AusA TS A97F Rl Edl, olek 2o
Aulst HEF At o8] =4 ¥ 2 FFESE warfaring]
EAgT ¥e BA Arstes Axuste e And vt
A APSO|A warfarin® #8% aspirine W] 2.3} warfarin®]
Esttta Bast g4 A4E F U DWIMRI 59 HEF
Agks et AAFGG7IR o] st 18 Aol HA AME
Aol o] FoFTE P70 aPL A3 WEZFO 22 ¥ 479 WA
£A4S 18 v, GAlol= APt FAR B aPL 9@ HEF
A7 AE A e JEHE WA FHAS tede] Fa, W FEo]
AAY HEHQ HEFo|Y I3 Aol WHAs: 1 9d A ¢ 5
MeEA o= gpl, A# HEZFOF EFHYL 5ol gt &
AT E aPL HAF A7t FAIAY 1Y %,—;LOL i&z}oﬂﬁt—
9 A k2 skxlitof v]&] warfarin thH] DAPTS] #9go] 231X

oror=d|, 7 A AFo|A warfarin®] A8 aspirin®.th
T%ﬂ‘ﬂfl Haug 2% vld Webd 7hsAdo] itk 1 el A
T4 dell A4 Hds HEF O]X}"fﬂm A5
EH I APS &k 7]Fo] mueld A, HEF
sUAE7F Qst WA MEHZF (cerebral venous
thrombosis) & & A3 A% A Egsto] +24 3 0#?7} Lo
A %X warfarin®] ¢ Aol 2
FHAAAZE aPL A HEFL] T2 oz SE‘HJr
A= Bk 213 EAs3AT APASS 1= aPL 9%
=5 ol A Warfarin»} aspirin®] ¥ AFA AL =9 ﬂ]/ﬂ =)o) 7}
Attt S Buskla,” ol DAPTZE d43 A o
= of| A Warfarmilﬂr 53_1/}7‘40]11}L FakA BA A3 BuEh®
ATAME FEAaPA = AZ warfarinel] v]&l 474
o138} (net clinical benefit) A d5sHA &k, E3] FQ
& (major bleeding) SWolA= o A%tk Warfarin®] of & 714]
o7 g»}ﬂ HlZestk oA SFAIZE A S tiAl oFA| 7} o
Hie ds g, 2 98 AE EdE w2 aPL o
=% BAENAl= warfaring &3 &SI ARHTE TIHAAAE

4

e o Y 2 W o m{)« B r}m
N ol o

2 7| h ekt % = AR 9 7|3 $FH dyolnE, By
a5 ARE WE] S8 o] FAlel thek dFA Aol A8
S5k Aot
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Table 1. Baseline characteristics according to whether

patients received antiphospholipid antibody testing or not

Not aPL tested aPL tested pvalue
(N=2,341) (N=606)

Sex, male 1,421 (60.7%) 374 (61.7%) 0.68
Age, years 71 [63; 78] 60 [49; 72] <0.001
BMI, kg/m? 23.4 [21.4; 25.5] | 23.6 [21.4; 25.7] 0.26
Hypertension 1,664 (71.1%) 359 (59.2%) <0.001
Diabetes 871 (37.2%) 160 (26.4%) <0.001
Hyperlipidemia 1,066 (45.5%) 233 (38.4%) 0.002
Smoking 893 (38.1%) 289 (47.7%) <0.001
Stroke history 435 (18.6%) 80 (13.2%) 0.002
Atrial fibrillation 578 (24.7%) 61 (10.1%) <0.001
Initial NIHSS score 3 [1; 7] 3 [1; 6] 0.012
Previous aPL testing 85 (3.6%) 29 (4.8%) 0.23
Previous aPL positivity 17 (0.7%) 11 (1.8%) 0.026
Cryptogenic stroke 147 (6.3%) 136 (22.4%) <0.001

Data are expressed as No. (%) or median value [interquartile

range].

aPL, antiphospholipid antibody; BMI, body mass index; NIHSS,

the National Institutes of Health Stroke Scale.
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with acute ischemic stroke

Univariate analysis Multivariate analysis’
Factor OR (95% CI) pvalue | OR (95% CI) p value
Male sex 1.04 (0.87-1.25) 0.65 | 0.82 (0.64-1.06) | 0.12
Age <50 years 8.82 (6.73-11.57) | <0.001 | 7.04 (5.26-9.42) | <0.001
BMI, per 1 kg/m” 1.02 (1.00-1.05) 0.10 | 1.01 (0.98-1.04) 0.40
Hypertension 0.59 (0.49-0.71) | <0.001 | 0.83 (0.67-1.03) | 0.087
Diabetes 0.61 (0.50-0.74) | <0.001 | 0.73 (0.59-0.91) | 0.006
Hyperlipidemia 0.75 (0.62-0.90) | 0.002 | 0.86 (0.70-1.06) 0.15
Smoking 1.48 (1.23-1.77) | <0.001 | 1.48 (1.16-1.89) | 0.002
Stroke history 0.67 (0.52-0.86) | 0.002 | 0.97 (0.73-1.28) 0.82
Atrial fibrillation 0.34 (0.26-0.45) | <0.001 | 0.51 (0.38-0.70) | <0.001
Initial NIHSS score, per 1 point | 0.98 (0.96-0.99) 0.004 | 0.99 (0.98-1.01) 0.51
Cryptogenic stroke 4.32 (3.35-5.57) | <0.001 | 3.66 (2.78-4.82) | <0.001

Table 2. Binary logistic regression analysis of factors associated with performing aPL testing in patients

" ORs were adjusted for sex, age group (<50 or >50 years), BMI, hypertension, diabetes, hyperlipidemia,
smoking status, stroke history, atrial fibrillation, initial NIHSS score, and the presence of identified etiology
of stroke (cryptogenic stroke or not).

aPL, antiphospholipid antibody; BMI, body mass index; CI, confidence interval, NIHSS, National Institutes of
Health Stroke Scale; OR, odds ratio.

29 -":lx_! _'-I:-'_'|'|i _.-\:lli



Table 3. Binary logistic regression analysis of factors associated with aPL positivity in patients with acute

ischemic stroke

Univariate analysis

Multivariate analysis®

Factor OR (95% CI) pvalue | OR (95% CI) p value
Male sex 0.70 (0.47-1.04) | 0.079 | 0.69 (0.41-1.17) 0.17
Age <50 years 0.84 (0.54-1.32) 0.46 | 0.86 (0.52-1.43) 0.57
BMI, per 1 kg/m? 1.02 (0.97-1.08) 0.46 1.02 (0.96-1.09) 0.45
Hypertension 1.43 (0.95-2.15) | 0.084 | 1.20 (0.76-1.91) 0.43
Diabetes 1.05 (0.68-1.63) 0.83 0.95 (0.59-1.54) 0.84
Hyperlipidemia 1.59 (1.07-2.36) | 0.021 | 1.54 (0.99-2.38) | 0.053
Smoking 1.02 (0.69-1.50) 0.92 1.31 (0.78-2.18) 0.30
Stroke history 0.76 (0.41-1.40) 0.38 0.77 (0.40-1.48) 0.43
Atrial fibrillation 0.80 (0.40-1.58) 0.51 1.02 (0.48-2.14) 0.96
Initial NIHSS score, per 1 point | 1.01 (0.98-1.05) 0.49 1.02 (0.98-1.06) 0.32
Cryptogenic stroke 3.81 (2.49-5.81) | <0.001 | 3.70 (2.38-5.76) | <0.001

T ORs were adjusted for sex, age group (<50 or >50 years), BMI, hypertension, diabetes, hyperlipidemia,

smoking status, stroke history, atrial fibrillation, initial NIHSS score, and the presence of identified etiology

of stroke (cryptogenic stroke or not).

aPL, antiphospholipid antibody; BMI, body mass index; CI, confidence interval, NIHSS, the National

Institutes of Health Stroke Scale; OR, odds ratio.
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Table 4. Baseline parameters according to aPL positivity

among patients tested for aPL

aPL—negative aPL—positive p value
(N=477) (N=129)

Sex, male 303 (63.5%) 71 (55.0%) 0.098
Age, years 60 [49; 72] 61 [50; 73] 0.74
BMI, kg/m” 23.6 [21.4; 25.6] | 23.9 [21.5; 25.8] | 0.44
Hypertension 274 (57.4%) 85 (65.9%) 0.10
Diabetes 125 (26.2%) 35 (27.1%) 0.92
Hyperlipidemia 172 (36.1%) 61 (47.3%) 0.026
Smoking 227 (47.6%) 62 (48.1%) >0.99
Stroke history 66 (13.8%) 14 (10.9%) 0.46
Atrial fibrillation 50 (10.5%) 11 (8.5%) 0.62
Initial NIHSS score 3 [1; 5] 3[1;7] 0.17
Cryptogenic stroke 80 (16.8%) 56 (43.4%) <0.001

Data are expressed as No. (%) or median value [interquartile

range].

aPL, antiphospholipid antibody; BMI, body mass index; NIHSS,

National Institutes of Health Stroke Scale.
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Table 5. Baseline parameters according to aPL positivity

among cryptogenic stroke patients tested for aPL

aPL—negative aPL—positive p value
(N=80) (N=56)
Sex, male 47 (58.8%) 27 (48.2%) 0.30
Age, years 61 [49; 71.5] 61 [48; 68] 0.72
BMI, kg/m? 23.8 [21.3; 25.7] | 23.3 [21.2; 25.6] 0.84
Hypertension 47 (58.8%) 39 (69.6%) 0.26
Diabetes 19 (23.8%) 12 (21.4%) 0.91
Hyperlipidemia 28 (35.0%) 25 (44.6%) 0.34
Smoking 40 (50.0%) 25 (44.6%) 0.66
Stroke history 8 (10.0%) 4 (7.1%) 0.76
Initial NIHSS score 2 [0.5; 6] 3 [1; 5.5] 0.30

Data are expressed as No. (%) or median value [interquartile
range].

aPL, antiphospholipid antibody; BMI, body mass index; NIHSS,
National Institutes of Health Stroke Scale.
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Table 6. Comparison of baseline characteristics, profiles

associated with aPL tests, and recurrence of ischemic stroke

between aPL—positive cryptogenic stroke patients aged <50

years and >50 years

<50 years (N=16) >50 years (N=40) | pvalue

Sex, male 7 (43.8%) 20 (50.0%) 0.90
Age, years 42.5 [35; 46.5] 65 [58.5; 73.5] <0.001
BMI, kg/m? 25.6 [21.0; 27.5] 22.9 [21.2; 24.6] 0.087
Hypertension 9 (56.2%) 30 (75.0%) 0.21
Diabetes 2 (12.5%) 10 (25.0%) 0.48
Hyperlipidemia 5 (31.2%) 20 (50.0%) 0.33
Smoking 8 (50.0%) 17 (42.5%) 0.83
Stroke history 1 (6.2%) 3 (7.5%) >0.99
Initial NIHSS score 3 [1; 7] 3 [1; 4.5] 0.86
Known APS 2 (12.5%) 2 (4.3%) 0.57
aPL antibody profile

Positive for LA 10 (62.5%) 24 (60.0%) >0.99

Positive for aCL 11 (68.8%) 21 (562.5%) 0.42

Positive for ap2GPI 5 (31.2%) 9 (22.5%) 0.51
Positive for =2 aPL 6 (37.5%) 10 (25.0%) 0.51

Double positivity 2 (12.5%) 6 (15.0%) >0.99

Triple positivity 4 (25.0%) 4 (10.0%) 0.21
aPL risk profilef >0.99

Low risk 4 (25.0%) 9 (22.5%)

Moderate—to—high 12 (75.0%) 31 (77.5%)
risk
Appropriate follow— 10 (62.5%) 17 (42.5%) 0.24
up testt

Definite APS 9 (90.0%) 12 (70.6%) 0.36
Ischemic stroke 2 (12.5%) 8 (20.0%) 0.71

recurrence

Data are expressed as No. (%) or median value [interquartile

range].

T Low risk profile, negative for LA, and low titer (20-40

U/mL) of aCL/ap2GPI; moderate risk profile, negative for LA
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and moderate—to—high titer (>40 U/mL) of aCL/aB2GPI; high
risk profile, positive for LA and/or moderate—to—high titer of
aCL/aB2GPI.

f Follow—up aPL testing performed at least 12 weeks from the
initial testing.

ap2GPI, anti—pB2—glycoprotein I antibody; aCL, anti—
cardiolipin antibody; aPL, antiphospholipid antibody; APS,
antiphospholipid syndrome; BMI, body mass index; LA, lupus
anticoagulant; NIHSS, the National Institutes of Health Stroke

Scale.
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Table 7. Multivariate odds ratios for performing aPL testing and aPL positivity among patients with acute

ischemic stroke, with exclusion of potential sources of false positive aPL results

Performing aPL testing

aPL positivity

OR (95% CD* | pvalue OR (95% CD* | pvalue
Male sex 0.84 (0.65—1.08) 0.17 0.69 (0.38—1.25) 0.22
Age <50 years 7.12 (5.30-9.57) | <0.001 | 0.96 (0.55—1.71) 0.90
BMI, per 1 kg/m? 1.01 (0.98—1.04) 0.39 1.03 (0.96—1.11) 0.36
Hypertension 0.87 (0.70—-1.09) 0.22 1.84 (1.06—3.19) | 0.030
Diabetes 0.72 (0.57-0.90) | 0.004 | 0.86 (0.50—1.50) 0.60
Hyperlipidemia 0.87 (0.70—-1.07) 0.18 1.73 (1.06—2.84) | 0.030
Smoking 1.50 (1.17-1.92) | 0.002 | 1.47 (0.82—-2.64) 0.20
Stroke history 0.96 (0.72-1.27) 0.76 | 0.62 (0.28—1.39) 0.25
Atrial fibrillation 0.51 (0.37-0.69) | <0.001 | 0.98 (0.40—2.40) 0.96
Initial NIHSS score, per 1 point | 0.99 (0.97—1.01) 0.36 1.00 (0.95—-1.05) 0.92
Cryptogenic stroke 3.74 (2.83—4.94) | <0.001 | 5.06 (3.11-8.23) | <0.001

" ORs were adjusted for sex, age group (<50 or >50 years), BMI, hypertension, diabetes, hyperlipidemia,
smoking status, stroke history, atrial fibrillation, initial NIHSS score, and the presence of identified etiology
of stroke (cryptogenic stroke or not).

aPL, antiphospholipid antibody; BMI, body mass index; CI, confidence interval; NIHSS, National Institutes of
Health Stroke Scale; OR, odds ratio.
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Table 8. Multivariate odds ratios for performing aPL testing and aPL positivity among patients with

cryptogenic stroke, with exclusion of potential sources of false positive aPL results

Performing aPL testing aPL positivity

OR (95% CD* p value OR (95% CD* | p value
Male sex 0.52 (0.28-0.98) 0.042 | 0.73 (0.31—-1.74) 0.48
Age <50 years 6.87 (2.81-16.77) | <0.001 | 1.27 (0.53—-3.05) 0.59
BMI, per 1 kg/m? 1.03 (0.95-1.12) 0.46 1.01 (0.90-1.12) 0.92
Hypertension 1.45 (0.81—-2.62) 0.21 1.72 (0.72—4.12) 0.23
Diabetes 0.62 (0.35—-1.13) 0.12 0.71 (0.28—1.77) 0.46
Hyperlipidemia 0.68 (0.39—-1.18) 0.17 1.36 (0.59-3.14) 0.47
Smoking 1.80 (0.97—3.35) 0.061 | 0.96 (0.40-2.29) 0.93
Stroke history 0.73 (0.31-1.73) 0.48 0.43 (0.10—1.82) 0.25
Initial NIHSS score, per 1 point | 1.00 (0.95—1.04) 0.90 1.00 (0.93—-1.07) 0.89

" ORs were adjusted for sex, age group (<50 or >50 years), BMI, hypertension, diabetes, hyperlipidemia,
smoking status, stroke history, and initial NIHSS score.

aPL, antiphospholipid antibody; BMI, body mass index; CI, confidence interval; NIHSS, National Institutes of
Health Stroke Scale; OR, odds ratio.
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Table 9. Clinical and laboratory characteristics of aPL— and

AF —stroke patients

aPL—stroke (n=56) | AF-—stroke (n=333) | pvalue
Age, years 61 [48; 68] 76 [68; 81] <0.001
Sex, male 27 (48.2) 189 (56.8) 0.30
Body mass index, kg/m? 23.7 £ 3.5 23.3£3.4 0.52
Hypertension 39 (69.6) 239 (71.8) 0.87
Diabetes 12 (21.4) 111 (33.3) 0.11
Hyperlipidemia 25 (44.6) 131 (39.3) 0.55
Previous stroke 4 (7.1) 66 (19.8) 0.036
Ever smoker 25 (44.6) 93 (27.9) 0.018
Previous medication
Antiplatelet 11 (19.6) 132 (39.8) 0.006
Anticoagulant 3 (5.4) 65 (19.5) 0.017
Neurologic status
Initial NIHSS score 3 [1;5.5] 5 [2; 14] 0.003
Discharge NIHSS score 1 [0; 4] 2 [1; 8] 0.015
Discharge mRS 1 [1; 2] 2 [1; 4] 0.003
Intravenous thrombolysis 3 (5.5) 52 (15.6) 0.067
Endovascular treatment 3 (5.5) 63 (18.9) 0.021
White blood cells, x10%/L | 8.425 [6.040; 10.875] | 7.480 [6.250; 9.410] 0.22
Hematocrit, % 40.6 [36.4; 45.0] 40.0 [35.9; 44.4] 0.50
Platelets, x10%/L 234 [195.5; 268.5] 201 [167; 233] <0.001
Creatinine, mg/dL 0.86 [0.70; 0.99] 0.90 [0.74; 1.12] 0.061
Fasting glucose, mg/dL 97.5 [85; 106] 100 [87; 124] 0.034
LDL cholesterol, mg/dL 118 [87.5; 152] 96.5 [71; 125] 0.002
PT—-INR 0.97 [0.94; 1.01] 1.03 [0.97; 1.11] <0.001
Fibrinogen, mg/dL 334 [293; 384] 320 [280; 372] 0.20
hsCRP, mg/dL 0.15 [0.10; 0.56] 0.23 [0.08; 0.81] 0.38
LVIDd, cm 4.7 [4.5; 5.0] 4.7 [4.4; 5.0] 0.44
LVIDs, cm 2.9 [2.7; 3.1] 3.0 [2.7; 3.2] 0.72
IVSd, cm 0.9 [0.8; 1.0] 1.0 [0.9; 1.1] 0.040
LVPWd, cm 0.9 [0.9; 1.0] 1.0 [0.9; 1.0] 0.14
LV mass index, g/m” 89.0 [77.6; 106.2] 93.4 [78.6; 109.0] 0.35
LV ejection fraction, % 61 [57.5; 65] 60 [56; 64] 0.18
Left atrial size, mm 39 [35; 43] 49 [43; 53] <0.001
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Subclinical valve lesion \ 8 (14.3) \ 67 (20.1) 0.40

Data are expressed as No. (%), mean £ standard deviation,
or median value [interquartile range].

AF —stroke, atrial fibrillation—related stroke; aPL —stroke,
antiphospholipid antibody —related stroke; hsCRP, high—
sensitivity C—reactive protein; IVSd, interventricular septal
thickness at end—diastole; LDL, low—density lipoprotein; LV,
left ventricular; LVIDd, LV internal diameter at end—diastole;
LVIDs, LV internal diameter at end—systole; LVPWd, LV
posterior wall thickness at end—diastole; mRS, modified
Rankin Scale; NIHSS, National Institutes of Health Stroke
Scale; PT—INR, prothrombin time —international normalized

ratio.
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Table 10. Univariate and multivariate binary logistic regression of the neuroimaging parameters in aPL —

stroke
Univariate Multivariate
Model If Model II*
OR (95% CD) OR (95% CI) OR (95% CI)
Largest lesion size <15 mm 5.17 (2.84-9.41) 4.83 (2.39-9.76) | 5.07 (2.37-10.85)
Smaller infarct volume? 1.27 (1.15-1.40) | 1.26 (1.12-1.42) 1.28 (1.12-1.45)
Absence of relevant artery occlusion | 5.54 (2.71-11.36) | 7.43 (3.09-17.85) | 6.93 (2.78-17.27)

T Adjusted for sex and age.

t Adjusted for sex, age, body mass index, hypertension, diabetes, hyperlipidemia, history of previous stroke,

and smoking.
YOR per 2—fold decrease in total DWI lesion volume

aPL—stroke, antiphospholipid antibody —related stroke; CI, confidence interval;, DWI, diffusion—weighted
imaging; OR, odds ratio.
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Table 11. Baseline clinical characteristics of the APS—stroke, aPL—stroke, and AF—stroke groups

APS—stroke (n=21) | aPL—stroke (n=56) | AF-stroke (n=333) | »pl D2
Age, years 56 [45; 64] 61 [48; 68] 76 [68; 81] 0.14 | <0.001
Sex, male 9 (42.9) 27 (48.2) 189 (56.8) 0.87 0.31
Body mass index, kg/m? 23.4£3.4 23.7+t3.5 23.3£3.4 0.74 0.98
Hypertension 13 (61.9) 39 (69.6) 239 (71.8) 0.71 0.47
Diabetes 4 (19.0) 12 (21.4) 111 (33.3) >0.99 0.27
Hyperlipidemia 8 (38.1) 25 (44.6) 131 (39.3) 0.80 | >0.99
Previous stroke 1 (4.8) 4 (7.1) 66 (19.8) >0.99 | 0.15
Ever smoker 11 (562.4) 25 (44.6) 93 (27.9) 0.73 | 0.032
Previous medication
Antiplatelet 4 (19.0) 11 (19.6) 132 (39.8) >0.99 | 0.097
Anticoagulant 1 (4.8) 3 (5.4) 65 (19.5) >0.99 | 0.14
Neurologic status
Initial NIHSS score 2 [1; 4] 3 [1; 5.5] 5 [2; 14] 0.40 | 0.005
Discharge NIHSS score 2 [0; 3] 1 [0; 4] 2 [1; 8] 0.73 | 0.047
Discharge mRS 1 [0; 2] 11[1; 2] 2 [1; 4] 0.38 | 0.005
Intravenous thrombolysis 0 (0.0 3 (5.4) 52 (15.6) 0.56 | 0.054
Endovascular treatment 0 (0.0) 3 (56.4) 63 (18.9) 0.56 | 0.033
White blood cells, X10%/L | 7.690 [6.090; 9.270] | 8.425 [6.040; 10.875] | 7.480 [6.250; 9.410] | 0.48 0.93
Hematocrit, % 40.5 [34.9; 45.1] 40.6 [36.4; 45.0] 40.0 [35.9; 44.4] 0.94 0.74
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Platelets, x10%/L 234 [207; 276] 234 [195.5; 268.5] 201 [167; 233] 0.75 0.007
Creatinine, mg/dL 0.82 [0.70; 0.99] 0.86 [0.70; 0.99] 0.90 [0.74; 1.12] 0.95 0.22
Fasting glucose, mg/dL 99 [90; 1111 97.5 [85; 106] 100 [87; 124] 0.44 0.60
LDL cholesterol, mg/dL 118 [100; 139] 118 [87.5; 152] 96.5 [71; 125] >0.99 | 0.030
PT-INR 0.98 [0.92; 1.01] 0.97 [0.94; 1.01] 1.03 [0.97; 1.11] 0.84 | 0.007
Fibrinogen, mg/dL 331 [262; 378] 334 [293; 384] 320 [280; 372] 0.35 0.75
hsCRP, mg/dL 0.14 [0.08; 0.47] 0.15 [0.10; 0.56] 0.23 [0.08; 0.81] 0.52 0.23
LVIDd, cm 4.8 [4.6; 5.1] 4.7 [4.5; 5.0] 4.7 [4.4; 5.0] 0.20 | 0.069
LVIDs, cm 3.0 [2.9; 3.2] 2.9 [2.7; 3.1] 3.0 [2.7; 3.2] 0.26 0.37
IVSd, cm 0.9 [0.9; 1.0] 0.9 [0.8; 1.0] 1.0 [0.9; 1.1] 0.68 0.33
LVPWd, cm 0.9 [0.9; 1.0] 0.9 [0.9; 1.0] 1.0 [0.9; 1.0] 0.32 0.89
LV mass index, g/m® 92.5 [86.2; 106.8] 89.0 [77.6; 106.2] 93.4 [78.6; 109.0] 0.37 0.73
LV ejection fraction, % 60.5 [57; 63] 61 [57.5; 65] 60 [56; 64] 0.45 0.92
Left atrial size, mm 37.5 [35; 43] 39 [35; 43] 49 [43; 53] 0.76 | <0.001
Subclinical valve lesion 1 (4.8) 8 (14.3) 67 (20.1) 0.43 | 0.093

Data are expressed as No. (%), mean T standard deviation, or median value [interquartile range].

pl, p—value between APS—stroke and aPL —stroke; p2, p—value between APS—stroke and AF —stroke.

AF —stroke, atrial fibrillation—related stroke; aPL —stroke, antiphospholipid antibody —related stroke; APS—
stroke, antiphospholipid syndrome —related stroke; hsCRP, high—sensitivity C—reactive protein; IVSd,

interventricular septal thickness at end—diastole; LDL, low—density lipoprotein; LV, left ventricular; LVIDd,
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left ventricular internal diameter at end—diastole; LVIDs, left ventricular internal diameter at end—systole;
LVPWd, left ventricular posterior wall thickness at end—diastole; mRS, modified Rankin Scale; NIHSS,

National Institutes of Health Stroke Scale; PT—INR, prothrombin time —international normalized ratio.
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Table 12. Imaging characteristics of the APS—stroke, aPL—stroke, and AF—stroke groups

APS—stroke (n=21) | aPL—stroke (n=56) | AF—stroke (n=333) | pl D2

DWI lesion pattern

Single small lesion 6 (28.6) 17 (30.4) 25 (7.5) >0.99 | 0.006
Small scattered lesions in single territory 4 (19.0) 8 (14.3) 44 (13.2) 0.73 0.51
Large territorial lesion 7 (33.3) 15 (26.8) 188 (56.5) 0.78 | 0.066
Multi—territory lesions 4 (19.0) 16 (28.6) 76 (22.8) 0.58 | 0.80
Relevant artery occlusion 3 (14.3) 10 (17.9) 182 (54.7) >0.99 | 0.001
Intracranial branching vessels 2 (9.5) 3 (5.4) 73 (21.9) 0.61 | 0.27
Intracranial main vessels 1 (4.8) 6 (10.7) 96 (28.8) 0.67 | 0.032
Extracranial large vessels 0 (0.0) 1 (1.8) 13 (3.9) >0.99 | >0.99
Total DWI lesion volume, mL 1.6 [0.5; 9.5] 1.6 [0.5; 9.4] 11.3 [2.8; 33.1] 0.89 | 0.003

Data are expressed as No. (%) or median value [interquartile range].

pl, p—value between APS—stroke and aPL —stroke; p2, p—value between APS—stroke and AF —stroke.

AF —stroke, atrial fibrillation—related stroke; aPL —stroke, antiphospholipid antibody —related stroke; APS—

stroke, antiphospholipid syndrome—related stroke; DWI, diffusion—weighted imaging.
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Table 13. Baseline characteristics according to secondary preventive antithrombotic drug category for
aPL —related stroke

Warfarin (n=35) SAPT (n=92) DAPT (n=179) DOAC (n=35) p value
Age 52 [42; 58.5] 55.5 [41; 63] 59 [47.5; 67.5] 68 [50.5; 74] 0.002
Male sex 17 (48.6%) 45 (48.9%) 113 (63.1%) 21 (60.0%) 0.097
Hypertension 17 (48.6%) 52 (56.5%) 109 (60.9%) 16 (45.7%) 0.27
Diabetes 3 (8.6%) 18 (19.6%) 42 (23.5%) 12 (34.3%) 0.063
Hyperlipidemia 16 (45.7%) 59 (64.1%) 133 (74.3%) 20 (57.1%) 0.004
Smoking status
Nonsmoker 22 (62.9%) 64 (69.6%) 99 (55.3%) 20 (57.1%)
Ex—smoker 2 (5.7%) 10 (10.9%) 21 (11.7%) 8 (22.9%)
Current smoker 11 (31.4%) 18 (19.6%) 59 (33.3%) 7 (20.0%)
Active cancer 2 (5.7%) 5 (5.4%) 6 (3.4%) 3 (8.6%) 0.43
Past arterial thrombosis 8 (22.9%) 11 (12.0%) 31 (17.3%) 6 (17.1%) 0.47
Past venous thrombosis 7 (20.0%) 3 (3.3%) 1 (0.6%) 8 (22.9%) <0.001
aPL positivity 0.007
Single positivity 21 (60.0%) 77 (83.7%) 141 (78.8%) 22 (62.9%)
Double positivity 9 (25.7%) 13 (14.1%) 33 (18.4%) 9 (25.7%)
Triple positivity 5 (14.3%) 2 (2.2%) 5 (2.8%) 4 (11.4%)
Lupus anticoagulant 22 (62.9%) 47 (51.1%) 81 (45.3%) 28 (80.0%) 0.001
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aCL IgG 17 (48.6%) 40 (43.5%) 88 (49.2%) 13 (37.1%) 0.54
aCL IgG titer 40.1 [27.2; 71.9] 37.8 [25.8; 49.5] | 35.5 [25.2; 49.9] 43.1 [32.0; 79.8] 0.52
aCL IgM 9 (25.7%) 8 (8.7%) 30 (16.8%) 4 (11.4%) 0.078
aCL IgM titer 30.4 [29.5; 33.9] 30.4 [28.5;41.9] | 25.0 [22.7; 38.4] | 71.0 [26.6; 114.9] 0.25
ap 2GPI IgG 8 (22.9%) 13 (14.1%) 22 (12.3%) 7 (20.0%) 0.32
ap 2GPI 1gG titer 111.1 [40.1; 381.9] | 38.1 [24.6; 103.0] | 34.7 [26.4; 133.1] | 206.9 [27.3; 341.9] 0.45
af 2GPI IgM 2 (5.7%) 5 (5.4%) 8 (4.5%) 3 (8.6%) 0.70
ap 2GPI IgM titer 113.8 £ 114.5 62.4 £ 38.3 56.4 £ 404 75.9 £ 444 0.53
aPL risk profileJr 0.001
Low/moderate risk 13 (37.1%) 45 (48.9%) 98 (54.7%) 7 (20.0%)

High risk 22 (62.9%) 47 (51.1%) 81 (45.3%) 28 (80.0%)
Definite APS 12 (34.3%) 19 (20.7%) 43 (24.0%) 16 (45.7%) 0.019

Data are expressed as No. (%), mean £ standard deviation, or median value [interquartile range].

T Low risk profile, negative for lupus anticoagulant, and low titer (20-40 U/mL) of aCL/ap2GPI; moderate
risk profile, negative for lupus anticoagulant and moderate—to—high titer (>40 U/mL) of aCL/aB2GPI; high
risk profile, positive for lupus anticoagulant and/or moderate—to—high titer of aCL/ap2GPI.

ap2GPI, anti—pB2—glycoprotein I antibody; aCL, anti—cardiolipin antibody; aPL, antiphospholipid antibody;
APS, antiphospholipid syndrome; DAPT, dual antiplatelet therapy; DOAC, direct oral anticoagulant; SAPT,
single antiplatelet therapy.
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Table 14. Baseline characteristics according to dichotomized
secondary preventive antithrombotic drug category for aPL—

related stroke

Anticoagulant Antiplatelet p value
(n=70) (n=271)
Age 56.5 [47; 73] | 58 [45.5; 67] 0.69
Male sex 38 (54.3%) 158 (58.3%) 0.64
Hypertension 33 (47.1%) 161 (59.4%) 0.087
Diabetes 15 (21.4%) 60 (22.1%) >0.99
Hyperlipidemia 36 (561.4%) 192 (70.8%) 0.003
Smoking status 0.77
Nonsmoker 42 (60.0%) 163 (60.1%)
Ex—smoker 10 (14.3%) 31 (11.4%)
Current smoker 18 (25.7%) 77 (28.4%)
Active cancer 5(7.1%) 11 (4.1%) 0.34
Past arterial thrombosis | 14 (20.0%) 42 (15.5%) 0.47
Past venous thrombosis | 15 (21.4%) 4 (1.5%) <0.001
aPL positivity <0.001
Single positivity 43 (61.4%) 218 (80.4%)
Double positivity 18 (25.7%) 46 (17.0%)
Triple positivity 9 (12.9%) 7 (2.6%)
Lupus anticoagulant 50 (71.4%) 128 (47.2%) 0.001
aCL IgG 30 (42.9%) 128 (47.2%) 0.60
aCL IgG titer 41.2 36.0 0.19
[27.2; 78.3] [25.2; 49.6]
aCL IgM 13 (18.6%) 38 (14.0%) 0.45
aCL IgM titer 30.4 27.9 0.14
[28.1; 55.9] [22.7; 38.4]
apB 2GPI IgG 15 (21.4%) 35 (12.9%) 0.11
ap 2GPI 1gG titer 158.8 36.2 0.15
[34.1; 341.9] | [25.6; 112.5]
apB 2GPI IgM 5 (7.1%) 13 (4.8%) 0.39
apB 2GPI IgM titer 91.1 £ 68.5 58.7 £ 38.1 0.21
aPL risk profile " 0.001
Low/moderate risk 20 (28.6%) 143 (52.8%)
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High risk 50 (71.4%) 128 (47.2%)
Definite APS 28 (40.0%) 62 (22.9%) 0.006

Data are expressed as No. (%), mean £ standard deviation,
or median value [interquartile range].

T Low risk profile, negative for lupus anticoagulant, and low
titer (20-40 U/mL) of aCL/ap2GPI; moderate risk profile,
negative for lupus anticoagulant and moderate—to—high titer
(>40 U/mL) of aCL/aB2GPI; high risk profile, positive for
lupus anticoagulant and/or moderate—to—high titer of
aCL/aB2GPI.

ap2GPI, anti—pB2—glycoprotein I antibody; aCL, anti—
cardiolipin antibody; aPL, antiphospholipid antibody; APS,
antiphospholipid syndrome.
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Table 15. Bivariate analysis for composite outcome event

occurrence
No event Composite outcome | p value
(n=282) event (n=59)

Age 57 [44; 67] 61 [52; 73.5] 0.035
Male sex 169 (59.9%) 27 (45.8%) 0.063
Hypertension 159 (56.4%) 35 (59.3%) 0.79
Diabetes 55 (19.5%) 20 (33.9%) 0.024
Hyperlipidemia 189 (67.0%) 39 (66.1%) >0.99
Smoking status 0.99
Nonsmoker 169 (59.9%) 36 (61.0%)

Ex—smoker 34 (12.1%) 7 (11.9%)

Current smoker 79 (28.0%) 16 (27.1%)

Active cancer 10 (3.5%) 6 (10.2%) 0.041
Past arterial thrombosis 41 (14.5%) 15 (25.4%) 0.063
Past venous thrombosis 14 (5.0%) 5 (8.5%) 0.34
aPL positivity 0.026
Single positivity 218 (77.3%) 43 (72.9%)

Double positivity 55 (19.5%) 9 (15.3%)

Triple positivity 9 (3.2%) 7 (11.9%)

Lupus anticoagulant 141 (50.0%) 37 (62.7%) 0.10
aCL IgG 136 (48.2%) 22 (37.3%) 0.17
aCL IgM 39 (13.8%) 12 (20.3%) 0.28
apB 2GPI IgG 40 (14.2%) 10 (16.9%) 0.73
ap 2GPI IgM 14 (5.0%) 4 (6.8%) 0.53
aPL risk profileT 0.10
Low/moderate risk 141 (50.0%) 22 (37.3%)

High risk 141 (50.0%) 37 (62.7%)

Definite APS 73 (25.9%) 17 (28.8%) 0.76

Data are expressed as No. (%) or median value [interquartile

range].

T Low risk profile, negative for lupus anticoagulant, and low
titer (20-40 U/mL) of aCL/ap2GPI; moderate risk profile,

negative for lupus anticoagulant and moderate—to—high titer

(>40 U/mL) of aCL/ap2GPI; high risk profile, positive f
K,
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lupus anticoagulant and/or moderate —to—high titer of
aCL/aB2GPI.

ap2GPI, anti—B2—glycoprotein I antibody; aCL, anti—
cardiolipin antibody; aPL, antiphospholipid antibody; APS,
antiphospholipid syndrome.
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Table 16. Hazard of clinical outcomes according to secondary preventive antithrombotic drug category for

aPL —related stroke

Warfarin SAPT DAPT DOAC
Composite outcome 12/37 (32.4%) | 21/168 (12.5%) 23/202 (11.4%) 3/35 (8.6%)
Follow—up duration, y 2.5 [1.0; 5.5] 3.2 [1.1; 6.0] 2.9 [1.3; 4.9] 2.2 [0.5; 3.3]
Unadjusted HR 1 0.37 (0.18-0.77) | 0.40 (0.20-0.81) | 0.57 (0.16—2.06)
Model 17 1 0.36 (0.16-0.77) | 0.37 (0.17-0.79) | 0.47 (0.12—1.85)
Model 2F 1 0.42 (0.16-1.07) | 0.46 (0.19-1.14) | 0.47 (0.12—1.80)
Recurrent vascular event | 8/37 (21.6%) | 18/173 (10.4%) 17/203 (8.4%) 1/35 (2.9%)
Follow—up duration, y 2.5 [1.0; 6.1] 3.3 [1.3; 6.11] 2.9 [1.3; 4.9] 2.3 [0.5; 3.3]
Unadjusted HR 1 0.47 (0.20-1.10) | 0.45 (0.20—1.05) | 0.28 (0.03—2.28)
Model 17 1 0.44 (0.18-1.06) | 0.40 (0.16—-0.98) | 0.22 (0.02—2.02)
Model 2F 1 0.70 (0.22-2.16) | 0.68 (0.22—-2.08) | 0.23 (0.03—1.88)

Major Bleeding

5/38 (13.2%)

4/168 (2.4%)

7/203 (3.4%)

2/36 (5.6%)

Follow—up duration, y

3.3 [1.9; 6.2]

3.5 [1.4; 6.3]

3.1 [1.4; 5.4]

2.3 [0.5; 3.6]

Unadjusted HR

1

0.20 (0.05-0.76)

0.34 (0.11-1.11)

1.10 (0.20-6.01)

Model 17T

1

0.20 (0.05-0.82)

0.35 (0.11-1.14)

1.01 (0.18—-5.80)

Model 27

1

0.15 (0.03-0.75)

0.25 (0.07-0.87)

1.21 (0.15-10.15)

Data are expressed as No. (%), median value [interquartile range], or HR (95% CI).

T Adjusted for sex and age.
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t Adjusted for sex, age, diabetes, active cancer, aPL positivity, and aPL risk profile.
aPL, antiphospholipid antibody; CI, confidence interval; DAPT, dual antiplatelet therapy; DOAC, direct oral
anticoagulant; HR, hazard ratio; SAPT, single antiplatelet therapy.
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Table 17. Hazard of clinical outcomes according to
dichotomized secondary preventive antithrombotic drug
category for aPL—related stroke

Anticoagulant Antiplatelet
Composite outcome 15/71 (21.1%) | 44/291 (15.1%)
Follow—up duration, y 2.4 [0.5; 4.0] 2.9 [1.0; 4.9]
Unadjusted HR 1 0.44 (0.25-0.80)
Model 17 1 0.44 (0.24-0.81)
Model 2F 1 0.54 (0.25-1.17)

Recurrent vascular event | 9/71 (12.7%) 35/294 (11.9%)
Follow—up duration, y 2.4 [0.7; 4.1] 2.9 [1.1; 4.9]

Unadjusted HR 1 0.59 (0.28-1.23)
Model 17 1 0.58 (0.27-1.24)
Model 27 1 0.95 (0.36-2.51)
Major bleeding 7/73 (9.6%) 11/291 (3.8%)

Follow—up duration, y 2.6 [0.8; 4.7] 3.2 [1.1; 5.5]

Unadjusted HR 1 0.26 (0.10—0.67)
Model 17 1 0.27 (0.11-0.71)
Model 27 1 0.19 (0.07-0.53)

Data are expressed as No. (%), median value [interquartile
range], or HR (95% CI).

T Adjusted for sex and age.

* Adjusted for sex, age, diabetes, active cancer, aPL positivity,
and aPL risk profile.

aPL, antiphospholipid antibody; CI, confidence interval; HR,
hazard ratio.
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Figure 1. Representative examples of the diffusion—weighted

imaging lesion pattern

(a) Single small lesion, a solitary lesion <15 mm; (b) small

scattered lesion in a single territory, multiple scattered
lesions with the largest lesion size <15 mm; (¢) large
territorial lesion, lesion >15 mm involving a single vascular
territory; and (d) multi—territory lesion, multiple lesions

involving multiple vascular territories.
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Figure 2. Representative example of semiautomated
segmentation of infarcted areas on diffusion—weighted

imaging

(a) The infarcted region shows a high signal intensity in the

diffusion—weighted image of patients with left middle cerebral
artery territory infarction. (b) The corresponding
segmentation of the infarcted area for calculation of the infarct
volume, based on a semiautomated method using 3D slicer

software.
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Figure 3. Representative examples of patterns of relevant

artery occlusion

(a) Intracranial branch vessel occlusion, occlusion of the ACA,
PCA, M2 or distal segments of the MCA, or SCA; (b)
intracranial main vessel occlusion, occlusion of the distal ICA,
M1 segment of the MCA, distal VA, or BA; and (c¢)

extracranial large vessel occlusion, occlusion of the CCA,

proximal ICA, or proximal VA.

ACA, anterior cerebral artery; BA, basilar artery; CCA,
common carotid artery; ICA, internal carotid artery; MCA,
middle cerebral artery; PCA, posterior cerebral artery; SCA,

superior cerebellar artery; VA, vertebral artery.
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Figure 4. aPL testing rate/positivity according to age and the

presence of identified etiology in patients with acute ischemic

stroke
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DBAIS with identified etiology

aPL testing rate and positivity according to (a) age group

aPL test

aPL positivity

aPL test aPL positivity

(<50 years and =50 years) and (b) presence of identified

causes of stroke in patients with acute ischemic stroke.

** p<0.001; ns, no significant difference; AIS, acute ischemic

stroke; aPL, antiphospholipid antibody.
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Figure 5. aPL testing rate/positivity according to age in
patients with acute ischemic stroke
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aPL testing rate and positivity by age group according to 10—
year intervals in patients with acute ischemic stroke.
aPL, antiphospholipid antibody.
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Figure 6. aPL testing rate/positivity according to age in
patients with cryptogenic stroke
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aPL testing rate and positivity according to age group (<50
years and =50 years) in cryptogenic stroke patients.

“* p<0.001; ns, no significant difference. aPL, antiphospholipid
antibody.
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Figure 7. Neuroimaging features of aPL— and AF—stroke

patients
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(a) Lesion pattern based on the size and distribution of aPL—

and AF—stroke patients. (b) Comparison of representative
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lesion patterns in aPL— and AF—stroke patients. (¢c) Total
DWI lesion volumes of aPL— and AF —stroke patients. DWI
lesion volume is presented on the y—axis as a log scale.

“* p<0.001. AF —stroke, atrial fibrillation—related stroke;
aPL —stroke, antiphospholipid antibody —related stroke; DWI,

diffusion—weighted imaging.
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Figure 8. Proportion of patients who experienced relevant

artery occlusion among aPL— and AF—stroke patients
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** p<0.001; ™ p<0.01; ns no significant difference. AF —stroke,

atrial fibrillation—related stroke; aPL —stroke, antiphospholipid
antibody —related stroke.
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Figure 9. DWI lesion pattern and total lesion volume of aPL—

and AF—stroke patients with a multi—territory lesion
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(a) Lesion pattern based on the largest lesion size (<15 mm

or >15 mm) of aPL— and AF —stroke patients with multi—

territory lesions. (b) Total DWI lesion volumes of aPL— and

AF —stroke patients with multi—territory lesions. DWI lesion

volume is presented on the y—axis as a log scale.

* p<0.01. AF—stroke, atrial fibrillation—related stroke; aPL—
stroke, antiphospholipid antibody —related stroke; DWI,

diffusion—weighted imaging.
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Figure 10. DWI lesion pattern and total lesion volume of
APS—stroke and AF —stroke patients with a multi—territory

lesion
a 100 b %
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(a) Lesion pattern based on the largest lesion size (<15 mm
or >15 mm) of APS— and AF—stroke patients with multi—
territory lesions. (b) Total DWI lesion volume of APS— and
AF —stroke patients with multi—territory lesions. DWI lesion
volume is presented on the y—axis as a log scale.

" p<0.01. AF —stroke, atrial fibrillation—related stroke; APS—
stroke, antiphospholipid syndrome—related stroke; DWI,

diffusion—weighted imaging.
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Figure 11. Cumulative incidence curve for clinical outcomes according to secondary preventive

antithrombotic drug category for aPL—stroke
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Cumulative incidences of (a) composite outcome, (b) recurrent vascular event, and (c) major bleeding.
Log—rank tests were performed to determine whether the cumulative incidences were significantly different
according to the secondary preventive treatment.

aPL —stroke, antiphospholipid antibody —related stroke; DAPT, dual antiplatelet therapy; DOAC, direct oral

anticoagulant; RVE, recurrent vascular event; SAPT, single antiplatelet therapy; WFR, warfarin.
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Figure 12. Cumulative incidence curve for clinical outcomes according to dichotomized secondary

preventive antithrombotic drug category for aPL—stroke
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60

40

Cumulative incidences of (a) composite outcome, (b) recurrent vascular event, and (c) major bleeding.

Log—rank tests were performed to determine whether the cumulative incidences were significantly different

according to the secondary preventive treatment.

aPL —stroke, antiphospholipid antibody —related stroke; AC, anticoagulant; AP, antiplatelet; RVE, recurrent

vascular event.
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HR (95% Cl)

Figure 13. Hazard of composite outcome stratified by clinical factors

HR (95% CI)

Variable SAPT vs. WFR  p for interaction DAPT vs. WFR p for interaction
Age 0.45 0.41
<50 years —— 0.29 (0.08-1.07) —— 0.30 (0.08-1.17)
250 years —l— 054(0.15-1.90) —l— o0s61(0.18-2.01)
Sex 0.72 0.43
Male —l— 0.34 (0.11-1.05) —l— 0.32 (0.11-0.94)
Female ——l——  0.45(0.12-1.69) —l— 059 (0.18-1.98)
Vascular risk factor 0.25 0.25
No <m— 0.14 (0.02-1.15) B — 0.18 (0.03-1.19)
Yes —— 0.53 (0.18-1.54) —Jl—  060(0.23-159
Past thrombosis 0.39 0.018
No —l— 0.32 (0.12-0.89) —— 0.27 (0.10-0.74)
Yes ——— 067 (0.14-3.17) —ll> 154 (0.47-5.02)
aPL positivity 0.30 0.10
Single/double positivity —— 0.34 (0.13-0.87) —— 0.36 (0.14-0.88)
Triple positivity ———®—> 1.26 (0.12-13.09) ——> 1.72(0.32-9.33)
aPL risk profile 0.19 0.11
Low/moderate risk —— 0.21 (0.05-0.82) —— 0.21 (0.06-0.71)
High risk ——l— 0.69(0.20-2.36) —l— 0.80(0.24-2.66)
Definite APS 0.98 0.26
No —— 0.43 (0.14-1.33) —l— 063022179
Yes —— 0.44 (0.08-2.35) B 0.21 (0.04-1.24)
I | T T T T
0.10 1.02.0 0.10 1.02.0
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HRs for composite outcome in each of the subgroups stratified by clinical factors. The HRs for SAPT and



DAPT compared with WER were adjusted for variables of the model 2 in Table 16 and plotted on a log
scale. The horizontal lines represent the 95% confidence intervals Cls. The probability values were
computed for the multiplicative interaction terms in the adjusted Cox models.

aPL, antiphospholipid antibody; APS, antiphospholipid syndrome; CI, confidence interval; DAPT, dual
antiplatelet therapy; HR, hazard ratio; SAPT, single antiplatelet therapy; WFR, warfarin.
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Abstract

Antiphospholipid antibody—
related stroke: current status, its
recognition in real—world
practice, clinical importance and
characteristics, and optimal
treatment strategy

Wookjin Yang

Graduate Program in Translational Research
College of Medicine

The Graduate School

Seoul National University

Background and objective

Antiphospholipid syndrome (APS) is a condition characterized by
the presence of antiphospholipid antibodies (aPL), leading to
thrombosis or recurrent miscarriages. Ischemic stroke is one of the
most common clinical features of APS. However, despite its
importance, APS and aPL testing in the field of stroke are
undervalued. Clinical guidelines recommend warfarin as the
standard treatment for aPL —related stroke, but the evidence is
scarce. This study aims to evaluate the current status and clinical
role of APS and aPL testing in real—world stroke practice, to
describe the distinct neuroimaging characteristics of aPL—related

stroke, and to explore the optimal secondary preventive strategy of
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aPL —related stroke.

Methods

Using patients attended to Seoul National University Hospital, this
study was conducted in three parts. First, we assessed the factors
associated with performing aPL testing and with positive aPL test
results in real—world practice. Second, we describe the
neuroimaging features of aPL —related stroke compared with
cardioembolic stroke. Finally, we evaluated the risk of clinical
events, defined by the composite of recurrent thrombotic event and
major bleeding, according to the type of secondary preventive

treatment.

Results

Among 2,947 patients with acute ischemic stroke, aPL testing was
performed in 606 patients (20.2%), and 129 (21.3%) of them was
positive for aPL. Stroke physicians tended to perform aPL testing in
younger patients aged <50 years or those with cryptogenic stroke,
nevertheless, cryptogenic stroke was the only factor associated
with aPL positivity (adjusted OR [95% CI], 3.70 [2.38—5.76]). Age
and aPL positivity demonstrated no association. Stroke physicians
preferred to perform aPL tests in younger patients even when
treating patients with cryptogenic stroke, however, age was not
associated with aPL positivity in patients with cryptogenic stroke as
well. In comparison of 56 aPL—related strokes and 333 atrial
fibrillation—related strokes, patterns of small lesion prevalence
(adjusted OR [95% CII, 5.07 [2.37—10.85]), small infarct volume
(adjusted OR for a 2—fold decrease [95% CIJ, 1.28 [1.12—-1.45]),

and absence of relevant artery occlusion (adjusted OR [95% CI],
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6.93 [2.78-17.27]) were suggestive of aPL—related stroke. As a
secondary preventive strategy for aPL—related stroke, single
antiplatelet therapy (SAPT) and dual antiplatelet therapy (DAPT)
had comparable net clinical benefit compared to warfarin (SAPT vs.
warfarin, adjusted HR [95% CIJ, 0.42 [0.16—1.07]; DAPT vs.
warfarin, 0.46 [0.19—1.14]). SAPT and DAPT were advantageous
in terms of major bleeding (SAPT vs. warfarin, adjusted HR [95%
CI], 0.15 [0.03—0.75]; DAPT vs. warfarin, 0.25 [0.07—0.871).

Conclusions

APS and aPL testing are often overlooked in real—world stroke
practice. However, it is vital to perform aPL tests regardless of age
when treating patients with cryptogenic stroke, as aPL can be a
potential hidden source of stroke. aPL—related stroke typically
presents with mild neuroimaging features, and the evidence is
insufficient to confidently recommend lifelong warfarin treatment
for these patients with mild stroke. Instead, antiplatelet therapy
may be a safe and effective alternative for secondary prevention of
aPL—related stroke. Well—designed, prospective clinical trial is

warranted to confirm this topic.

Keywords : Antiphospholipid syndrome, Ischemic stroke, Magnetic
resonance imaging, Secondary prevention, Stroke
Student Number : 2021—-39908
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