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A%, AAF A (BMD, ~EHE 20 F-F
odified Rankin Scale (mRS), ©] A ] A }A] ¥ 5],
o]

Bl WS, BB YA E, 1Y

iy
ol
il
B3

=2, I_lt] s — - s = H» A0,

AADZ, FANR, & ARAE, B v AEY, 442 #3775 gel,

SRS AR A, A F, A4 BT, SADY Sl i, A w41

u, g A, e S 8, A 249 ¥ %5 HE (National
]

Gel BRI EFE Ad Aok FAH R, dGE B
HAEE I35 Ad 4 2aL, o & S0, A=
2 AelE Folo] 2 AR E Feal= A 5 glon, o9

o,

ZRAA (100):=, 12 S8 A2 S 2D S o] gato], a4 ov ] 9 A
2ol A ARE V2R 32 A AR AaE AE g4 s &)
o, A2 5 o] 3] Feka] 29] 99] §HE EEste], 7ok 39 AET e
B EEehe A 5 ol

(77514 2]

A(t]x) = A¢(t) - exp [h(x)]

(@714, (W)= 91872 54 Algk o] T8 415 Dk Abzlo] A S B8,
POE xE 9H R WA @714 AY T4, heo Aol F D] FHGL

2 77 Shatol tid 21 A Esh

(77512 3]

S(tlx) =exp|— ft){(ti}x)dti
0

(AA71A, S(tx)= AE3rE FAAH x7F Fol A A zhiE T o) MES 3
H, 9 (tlx)F g Al ZEe) A B x7F ol A o] P R E ongh
EE, ZEAA (100)=, 1 2 gEE AR SRS o] &8, FEH on| A

g2 D ool G ARE V2R Fo AHER AL AuE AE S
L
-

2

Z o, g2 5o E o]l E X JHo] AETTE =&k, K9 4
o] B X3 (Weibull distribution) & B] o] A& B3 & A3 ste] 817] 282 6ol o}
2 AESFE EEF =AY 9
(77512 5]
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[80]

[81]

[82]
[83]

[84]

[85]

[86]

[87]

(714, S(tx)= BEFTE AR E x7F Fo A A gF Rt o AL 9

E AR pE = dolE F XY EFE o Eh
[+ 6]

K

S(tlx) = Z e”(j‘%) k + Wy,

k=1

(714, S(tx)= BEFFE FAAE x7F Fo A A ghEe oo A& &
E, 0= ARE pH 3= Aol E H XY B, Wias kKA X 9] 7R ]
olul, K 7§ el ol & &3 & Hf 2] 75?;’}3}% Ao A 7k 2] 7} ©|
d F Ut It A A e T 2 o w8t 3H sty
VA X A S Te AgE

Z2AA (100):=, st o] /g2] 3’01?-— ?"4% T o}p_rq AFE dxe T
1 ¢ ;é A] (central processing unit; CPU), Z2 2= I 2] & A] (graphics processing
unit; GPU), ’14] 2} 2] g X] (tensor processing unit; TPU) 52| o] H #24, H 2]y
g2 R AINE XS 7 vt ZEAA =, v Rl A HAFE '
s %%%3}04 A Aol wpE 7|7 st5E gk HlolH 74‘7/]2 T 5
DA A ofof) whe} SR A A=, A 8tES g AbS AT = 3
X, e (deep learmng; DL)o)| A 852 913k 912 to|E] 9] 4],
ol E_ﬂ, dolH el Al 3 A F5, @} Ak, 9 A 3} (backpropagation) & ©] &3+ Al

=

_Hm

KeN
=

:\9

H
A G ol = 5 NG S E ABANE AR 521,
2 A141(110)8] CPU, GPU, € TPU % o] & 3lui7} Yl EQ) =1 3F429] 52 A
S} 2= o]
= T M

i RER=Y (200>L, Z 4] vl 22 bS] (flash memory type), =T 2= BFY
(hard disk type), B E]v]t]o] 7}= npo] A1 2 EFY] (multimedia card micro type),
7= gl o] W 2] (o & E90] SD H+= XD W 28] %), ¥ (Random Access
Memory; RAM), SRAM (Static Random Access Memory), ¥+ (Read-Only Memory;
ROM), EEPROM (Electrically Erasable Programmable Read-Only Memory), PROM
(Programmable Read-Only Memory), A7] W E.2], A}7] Y225, Fv] 2~ 5 2o
5 shube] Bb) o] Al A & E3 4 9
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[88]
[89]
[90]

[91]

[92]

[93]

o 4y T
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> o
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©
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©
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=
rlo
ot
ol
i
- O
by
2,
1o
=
o r
s
s
ke
ol
ok
B
30, &
lo
5
N
_[\l

"
(r
I

g T
S5 7 dlool & FAhE 942, 77t glojoliz wr
1

sto g A9 = ) FE YEY I oA S8 oo & A st
. T = A

o
o

i

o
g 2

b

1

i

rl

i

=i

a oot @ e

PN

MN( ‘1)’
<
lo
oo
re
my
i
v

% o

b2
1o

SR R

do i mi (n

ojofel] % A dolojo] ¥3tE ==EQ 7t ¢
(weighted inputs)©l] #gF 2/ 4= (activation function)®] F = o] 91 5= &
7FE5 Qe ol A dlolofe] Ea w5l Aol 745 A (weight)7h HHd
Zlolth olul, 7k A= 7P A d = gl o, A e 75 R dare] el whet
) Efjae] shepm| Bl R A E 5= glom, 2
A 8h= Al Z1R.0) E (sigmoid), 3Fo] 3 &2 B4l E (hyperbolic tangent; tanh), 2

5 (rectified linear unit; ReLU) 2 4 (Scaled Exponential Linear Units; SELU)&

B ¥
=8
(r
1o
rra
)
o
3
it
+
bosd
2 ot ¢
mlm
ol
:(?L_"
0,
iy
40
=8
(r
of\
i
I
=8

=
©
oot T,
k)
i
)
©
il
o
o, -
o
X0,
ol
i

i
Nz
h)
1o
Hoold
n =2
9
r!
o
N

¥ qm

2
o 2ot 2

5 ¥ E Ul E 9] (deep neural network; DNN)+= ¢ & #|o]o] e} &
2ol 40] 8% elolo| & Fatahz AL ol 4 9k ¥
Y AE o)A dlolEH ] #A] A el -2 (latent structures)S 3 2F
AL 2 HIH L, 54, ot A A ARl A& (e & B0, o'
o A=A, = & g o] FANA, 49 W& A o] FolAA )

E ot = . | wH UEY A= AEFAH 72 U E R A (convolutional
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[94]

[95]

[96]

neural network; CNN), & AT E & Y| E 9] = (recurrent neural network; RNN),
Q E 215 (auto encoder), GAN (Generative Adversarial Networks), | §+ &=
Tk Al (restricted boltzmann machine; RBM), 41 5 21 2] Ul E 9] =1 (deep belief
network; DBN), Q UUER I, UHEY A, AU ER A, A4 A Y EL A
(GAN: Generative Adversarial Network) 55 X338 4= 3t}

AEFH 7d U E ) = (convolutional neural network; CNN)+= & 2| A2} 3]
Ao FAd e M FEE o}, o|n] x| 9} 2 A} s E & zh= ol H & A g8l
Aty g Zdo dFo|th A EFAH wH HES A= dvdor AEFAH
dolo, =¥ #olo] E 2] AYE = g o] (fully connected layer)& E 3 4=
ATH AEFAH folo] W E5] foloji= A A o vk o 2 A3 5= 9l
o, 4 dolE &= o]l Holo] AFS Sl o= wdtd Ut A&

-
FHL dolojiz 54 35 A AW (i nha)S o] §3tel, AU 7
sk A2 gk kel L8 T A7 g o)A A I G FY g
A, o & 574 7 (feature map)©] 2} A F 7}, olel @ Az el o] 429
54 9 48] A ol AL A wE ook ARTA 7
HEAZNA ALTFA D EY dolofi= 54 $5 S v, Fe] AY
B doloji 259 54 ¢ ¥R B4 5o HF Fo ujg eIt
AR T dENAE 5o Y WENAE £ 0HE Hasleli
For s 5 ek 97 wololol A &Y wlolol 2iE ghe FEE w4l
T

5
1°2
Z 3} (backpropagation) 7} &
oAvA Hot. AEFH w4 = B4 Folxl sk o
& 7wte g 7hd @ #7742
= At A AEFA ol
uf| 7} 5=
e
el 7]
15
Td HWEY = 7479 ok55 dol Bl ol Aol o
i LA} 845 (supervised learning), 55 Hl o] B ol A o] gl ¥ ¥ %] ¢k-& H]al
A} 8}<5 (unsupervised learning), RF1LA} 815 (semi supervised learning), =+ 73}
845 (reinforcement learning) & 4 o] &= sl Whal o 7 g5 E 4= Qi) ol ¥
dUESAE T8 =97 ol e 8 vlolH 7t Bl alE A L F{ 7t AlkE
T AL, AE @5 7 U E Aol A e, 9 dlolofell A o
olo] Wreh o & A ut ¥, o Hufol] wpe} yrE U ES A9 7 glo]o o] 7 =
=5 dA kA7 ol E E = vk ol E M= 4 2o oA s
A= 855 (learning rate)ol] whel ¥ stEFo] A4 E 5= ol

O
o g
o
oo
o
ON
2
>
X
1Pﬂ i
H
1%
ofy
w
ol
:{o
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e o

e 1
r
i

=

|=9) =104 7] 217], Ay
= o] 3 shebu] el o], u}
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=
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[97]

[98]

[99]

[100]

[101]

[102]

[103]
[104]

[105]

[106]

4 3} (overfitting)= 7 d U ES] ol A &<5 dlo]E ol t gt &5l #atA A
oy LAl ol whet st 7 FUhsel e 258 L[ F7
e maleld SR LFE ST 7= Aol ® 2He3 4= 9l e, oY
g AT 7] fte] vheket H A3 iy o] A = vk A e 1
3 = g5 ol H & S 71 A, dl = ekol Al o] A (regularization), 8552
HAGo| M Y ELAY w= AR5 v A 3} 8h= = FoF3- (dropout), WX A1t
3} #| o] o] (batch normalization layer)2] &-& 52| WHo| g5 4= 9l

T3 E g o] A Aol & 58 A E 3 A2 (major adverse cerebro-
cardiovascular events; MACE) Y32 of| 538+ A4S dHsr] Y E5FA S
5 SEA g ol

L 3& Fxetd, d AA]def & g A
cardiovascular events; MACE) Y32 of| 5381+ AFE AX =, g9 ¥ d4&

o =

sz o w dabdol e e 9 dlo

0o
of,
rlr
o
o O
-
A
&
a2

AFE Ax=, o8 Aol HE V27 Y dolH 2 A 0, o5 o4
dolH & 743 5= ) ol & o], MRIS| b z2d7d8 7 22 9= o]
B & AAdshE 49, 9749 4% (intensity) & tH] & 248to] G4 od
shet 7, dH dHolE & A = 3

AFE A2 =, dgdolEolA o 2 AR E AT Ydolo] HE ddS gE
A} FEste] FAShE A2 S AT 59l

A A=, v gtEE AR SRS ol gsto], FEH ol 4] ¥ X H
e g ARE V22 FAAHIR A G AR AL s w2
o], 5t7] =82 29] 913 8 wEste], 782 39 A& E REShE A
A T At

[73H4 2]

A(tlx) = Ag(t) - exp [A(x)]

(@714, (1ot 92 5 ARk ) Fa e P Al o] w3,
WO xZ YO WA e V14 908 B4, heois A2el SR e Hgo
2 7 Aol it 1 998

(77512 3]
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[107]

[108]

[109]

[110]
[111]

[112]

[113]
[114]

[115]

[116]
[117]

[118]
[119]
[120]

t
S(tjx) = exp —f At |x)dt;
0

(91714, S(tx)= AEsH5 A 5 x7F o] A w] A3}
B, 3 (tx)= g Al Zhol] SR H <7} Fold v Y& ou|dh

= AE A= vy g ARd SRS ol &ste], 5 ol X 1
2] Zéig V2R FRAHEIA AN} AAE AEFFE =
= ), 5H4 50 W& dol & 3 Juj o AL E Eetal, KA Y 9o
B ¥ (Weibull distribution) & €] &] A& ¥-F 2 Asltalo] a17] =812 6ol u} =
AEGTE SEat= Ad 5 3

[3H4) 5]

[—r@*—]&]
()"
S(tlx)zZe M) wy
k=1

O.u

(1714, St AEFFZ FARR L Foldu] A7t oir} o) AET %

B, 62 A7 pE = ol s R B4 W KHA B2 79

oI}, g st7]e] WA ool ol ste] IS Al Mt et o] A
Aotz B S ol A 3h7] AT A ol ], B ko] 97} o) E A o] o]
ofste] gxi= 2 obLth

1-1. 97+ AA 2 258
A= 2010 1€7E 2019 12 Afolo] A G5 9] T HEF i 101] ¢
A3k AIS 3Abe] Ak g A ~E g E AE T} A}

Olfo
o -
=
>
o
fo?
e
Eli
ox
_‘L
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[121]
[122]
[123]

[124]
[125]
[126]

[127]

[128]

[129]

YA ¥ E 5 (acute ischemic stroke; AIS)7} Q13 F4) & 5 o] ol et 75
2) A Al FAE 72 44 (diffusion weighted image; DWI)-& 33 5 MRIE ¥+
$kaL, 3) A3AJA A HAES R-YEAHEE T2 82 HH I ALE 5
Atk 1) A48 DWI A4 S 2 | MRIE A &sHA] e4sk7}, 2) 24 A 359
Foll A1l = MRIE W ok7v, 3) | ed 9 o %] #-Alel] Jakg n A = 9+

¥ MRIONA] A3 ¢l 3 &0 9l= 34 AR = A 99t} & 8,590
5] A w5 kAol A H 7L o] 8 H At

12.9%4 97 4 4% &7

1A E5 A 19 5 AE 54 AL A of 1= Ao A E MACE (A% M %
F, T4 A2 AF EE AT BEhel Aol ATk A HEF S AIS T

71& 8] WA Bk Aol 7] MASHA L o515 31 ¥ 9 HCT = MRIe]
M AR HET B S7F A= Ao m Aol HAtk A e T
Z-5-3= NIHSS (National Institutes of Health Stroke Scale) 2 mRS (modified Rankin
Scale) A5 & AL23to] HrtE| ) Ao gk ol A Ri= Q9 AdAtA el H
A RS A SRR = gl ko] A3} Qe J SRS et a S R
o7 AR 3N H 127l FHAH HET oA 1= P AL o8 H 7L
AT} T A= 34 kol A fetA] okt

1-3. 9389 =4

49} ol ¥ &y A<E ¥4 (DeepSurv E DeepSM)= 7| HEo &2 5 71| 2d
S FEEG T o) ek i #d 2 d@-2 CNN (Convolutional Neural Network)S A}

0}04 DWI A 7]s& X}% 2 FZ3a 7'H MACE 99 o Soll AF8-3151
E5HCNNO “1et A E B 3] %) W& A}-8-319] Grad-CAM W -2 o] 1] A €]
T3 I Az JAW ATk HEgH BE ol A= 128 X 128 X 642 =17]
A E R dole] ZUE A ol v 0] T W (Ee, 54, A,
Tk WA o] U 7FEAIGF ol Z)0] HAE A RE o[ Ash A4 5 £
. ol 03 - E ALEshol TSR Ak

TAH 0.2, & 42} £2o] CNN (Convolutional Neural Network)S- /\}“9“3}04 DWI
(lefusmn Welghted Image)ol| 4] 534S FZ3 . CNN 2 973 A H oA 5=
= 64711 9] o|n| x| 57 o] Z+Z}; 519] Deep Survival Machines 2 DeepSurv 5.2 Oﬂ
01 =) Q o3 ] Iq_

Deep Survival Machines ¥ 2 o] 7 §- &8 == ZF K/ 9] A 329 w79

otz ashs gy 2ol

T} DeepSurv 2@ o] A3 vt &8 ==& 2F 3zl 271 99 -& YERAT
wdlo) = B2 3-8 A 5] Y El 20% =5 o5 vl x| A s} Aol 23t
At 20070 2] v 2] 2712}k H o) 10071 2] Epoch® ADAM # % 8} 2 1)

.ﬂ

®
r (]
=
A
e
2
=
r (]
ot
sk
N
of
=
fu
i
o
29

o
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t}. g @ o] E (learning rate)+= 0.0004= A % 5} $1 31, 15epoch ©]/d-2] A

22 74 (loss reduction) 7} 1o H e+5-& FHstqloh. &4 5 A5 Al

Aol 7k A& Bdls A gl

[130] Deep Survival Machines+= 7} %] w& AF-&3to] K7/ o] AL H3E 5 756L6}04
A E 55 55531 DeepSurvi= 7} Saboll thak 21 93] hoo
< s AAksk it

[131] 2 Al of| ol A, CoxPH (Cox Proportional Hazards) . 2! 3} RSF(Random Survival
Fores) & %315 B E m o] 5:314] 13} go] o]l AE A53 AHEato] )
A5 A Hl sl

[132] 573t 1]

133

U S (tx) = Pt < Tlx) = 1 — F(t]x)

[134] (714, S(x)i= AEET A H x7F o] A A|Zb R o3 A& g+
o] a1, P(t<TIx)+= t A kol &3l & &5, i AIPH G, T 72 A ¥ TA)

2 Aol o] iz A, F(thots Aol ¥ E AR ARk el T2 M B eaka
o AT FEL 913

(m JB Mot
o 2
ro o

b

o
Su
—|~
Olt
o
2
)

=
[135]
[136] ol DeepSury 2. 2& 5:5H4 22 Aol g A F4E F ek, 34 30
2 4E F5E EEHES GeH AT

(1371 194 2]

[138] A(t]x) = Ao(t) - exXp [h(X)}

[139]  (eI71A, = A2 54 AR el 52 A d v Abxd o] 2 Ay
O x5 P o2 PA k= 714 919 3H47, h(x)1= DeepSurv 2.2 2] 3 ko
2 2 kAol thek =1 #19]h)

[140]  [+7%H4] 3]

[141]

i
Ao

=
=5

t
5@&)=em>—jxngmyki
0
[142] (047]}‘1,S(t|x)% El_?}fﬁfﬁ ﬂX}XJEX7} To—]%hm /\]{ tH U} ¢ o) =3t @—,’

[143] Sk | Deep Survival Machines 5781 2] 45 F3l &3 3= & <F K71 2] Weibull

1. O U
o] vl HSE R Z2te] b wE B A R, 58k 5ol w2 ¢l o] 2
25 EEL, o B8 K HEE 7FEA wet Eatel e 6o B AE G
5% ket ol w, 7hE A wiz 28h4] 70l uel A AbE e}
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[144] [<754] 4]
[145] (M = A+ SELU(Zpsy O+ pr = Pre + SELU Rpspr® f)}: L

(1461 (1A, Fpap *

St 53z stebv| |, SELU= 243} g8 219
[147]  [F%H4 5]
[148]

<& Deep Survival Machines =2 9] &9, ¢,¢, 15+ X2 & 53

r
i

[149] (1714, S(tx)= AET2 SHAE B x7 %OV AR 23 A
E, = AL pH 5= flolE XY S oy
[150] [/\tﬂ/\] 6]

151
[151] K

S(tlx) = Z ea(%;) + wy

k=1

O.u

(1521 (C171A4, St AEFFE SR o Fol A AR oA 99 4ES B
02 AR pE 3 Aol RO Fa Wz ki) Y2l 7hEH )

[153] [<=H4] 7]

[154]
‘ — L4
W = Xpsm * 0
[155]
[156] 14. 3% H7}
(157) 95 57k 9la) A BAol A Q1ubE 0 % AL 5= B 20l Harrello)
2l %] X|4=¢1 C A| 4> (Harrell's concordance index; C index))2] 421 Al 7F &4 A
] A1 (C index) & AL T
[158] C = oA AHg e k] g SRR T 27 AE 7 gk 329

Al
Aol o &2 ﬂx} o] vl&-& et 2L 0.5% F21 9 o5& Yebd gk
12§ 8 o & Uil th C A5 A E S2be] Al A RS 7 E o B AL
gk 9hA € index+= Al F 7 o]l whE $Abe] 911 % E whedato] AT Th gt
A& Rl A 52 H7Fst7] 93l &% Brier 4 5 (integrated Brier score; IBS)E 7|
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[159]
[160]
[161]

[162]
[163]
[164]

[165]

ek 1B 29 o 2 #5344 Aste] 2o & vhehdit. ¢V el e 29} 9]
1BS7}00] A 9ol 3t o 2 & L Ehl),

1-5. $A &4

DWIZE 28l 4ol w23 d e AZa7] A ol w1 7] 3 ONNE AHe
S 24 BdS At deldon TAY REe Uy ALg s ghE
a3 vlastr] e F Ak dolE A|EE AME-3Fo] CoxPH H RSF 2918 &

ER =S CoxPH-‘ﬂr RSFi= 974 54 & A3 53 4= ¢17] "ol DeepSurve}

DeepSMoﬂ N FEe JY EH S ol 1) skt vz 7EA| & DWI
ol autE AFstr] fsf olvA Vs | o] B] 2 CoxPH ! RSF 2.9 &
A gt} CoxPH 2 RSF Python =& scikit-survivaloll A & % 91T}, E=31, <!
& B0 Fol Mztatr] et G| ol TrAaSHA] e AE Felatr] Sl &
2 dlolE ghel 425 1,5, 10,20, 30, 39, 6002 WA 5te] 9lo] R &S 59

7haFST). 05% 41| T3k (C)E AAFE7] 18] 1000 HHE s R EAE
PR AT Y 54 Fan

—H

i
1 o
o
2
- o
r
_ﬁ_

O

o S u9
o o 03

HHH (permutation feature importance
method) & AF-83te] 5A o259 A& WA EA4 R4 H3-E

29l 2 Z9bate] S48 o5 Qabe] WS Ea AabE ok

A])\]cq] 2: gjr,]_

ol E M Eel 2% F 3} - 8,590 o] 1 a1, WA 4940133(57 51%), 4
AL 36507 (42.49%)01 Tt H 2 WA 7o 2 szt Hy 8-S 71.04
Atk F= 8,59070 2] dlolE F 6,87270+= &5 dlolH AR, Y X] 1,7187) = ]
22E vlolE Aoz gt w3, T o) e A E9] 20%E AE A ER 1ol
T Bgol| A B H7fol] ARgStal, 47‘ 2 H7h= fH AE HolEAlS o] &

aho] STt B4 712N SAL F 1o 2okl
[3£1]
Characteristic Total Dataset Train D Validatio | Test Dataset

(n =8,590) ataset n Dataset | (n =1,718)
(n =5,498) (n =

1,374)
Men,n(%) 4940 (57.5) | 3157 (57.4) | 796 (57.9)| 987 (57.5)
Age,years(mean+SD) 68.4 (12.7) 68.4 (12.7) |68.4(12.7)| 68.3 (12.5)

Body mass index(mean+S| 23.5(3.3) 23.6 (3.3) 234 (3.2) | 23534
D)

Pre-stroke mRS of >1,n(%)| 2537 (29.5) | 1635(29.7) |414(30.1)| 488 (28.4)
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Prior statin therapy,n(%) 238 (2.8) 147 (2.7) 38 (2.8) 53(@3.1D)
TOAST classification, n(

%)

LAA 2416 (28.1) | 1513 (27.5) [412(30.0) | 491 (28.6)
SVO 896 (10.4) 596 (10.8) |139(10.1)| 161(9.4)
CE 1956 (22.8) | 1260 (22.9) |312(22.7)| 384 (22.4)
OD 136 (1.6) 84 (1.5) 23 (1.7) 29 (1.7)
UD 3186 (37.1) | 2045(37.2) |488(35.5)| 653(38.0)
Comorbidities, n (%)

Prior transient cerebral 156 (1.8) 113 (2.1) 18 (1.3) 25 (1.5)
ischemia

Prior stroke 1279 (14.9) | 841 (15.3) 202 (14.7)| 236 (13.7)
Peripheral artery stenosis 83(1.0) 56 (1.0) 14 (1.0) 13 (0.8)
Coronary artery stenosis 475 (5.5) 301 (5.5) 86 (6.3) 88 (5.1)
Hypertension 4980 (58.0) | 3220 (58.6) | 784 (57.1)| 976 (56.8)
Diabetes mellitus 2357 (27.4) | 1510(27.5) | 366 (26.6) | 481 (28.0)
Dyslipidemia 1420 (16.5) | 917 (16.7) |211(15.4)| 292 (17.0)
Current smoking 1673 (19.5) | 1062 (19.3) | 258 (18.8)| 353 (20.5)
Cancer 1140 (13.3) | 739(13.4) | 178 (13.0)| 223 (13.0)
Atrial fibrillation 2060 (24.0) | 1337 (24.3) | 327 (23.8)| 396 (23.1)
Cerebral microbleed 1430 (16.6) 920 (16.7) |235(17.1)| 275(16.0)
LV diastolic dysfunction 3180 (37.0) | 1992 (36.2) | 497 (36.2)| 691 (40.2)
Pulmonary hypertension 1741 (20.3) | 1105(20.1) |286(20.8) | 350 (20.4)
Old myocardial infarction 449 (5.2) 277 (5.0) 75 (5.5) 97 (5.6)
Cardiomyopathy 268 (3.1) 172 (3.1) 55 (4.0) 41 (2.4)
Left ventricular 295 (3.4) 186 (3.4) 45 (3.3) 64 (3.7)
hypertrophy

Left atrial enlargement 1188 (13.8) 755(13.7) | 189 (13.8) | 244 (14.2)
Atrial tachycardia 358 (4.2) 222 (4.0) 61 (4.4) 75 (4.4)
Ventricular tachycardia 18 (0.2) 12 (0.2) 3(0.2) 3(0.2)
Valvular heart disease 2494 (29.0) | 1590 (28.9) | 379 (27.6) | 525 (30.6)
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Aortic valve sclerosis 624 (7.3) 393 (7.1) 93 (6.8) 138 (8.0)
Paradoxical embolism,n(%| 1721 (20.0) | 1116 (20.3) | 238 (17.3)| 367 (21.4)
)

Atrial septal aneurysm,n(% 34 (0.4) 22 (0.4) 5(0.4) 7(0.4)

)

Initial NIHSS, median(IQR| 2.0 (1.0-7.0) | 2.0(1.0-7.0) | 2.0(1. |2.0(1.0-6.0)

) 0-6.0)

Multiple infarct lesions,n(| 1584 (18.4) | 1023 (18.6) |239(17.4)| 322 (18.7)

%)

Pulmonary /Pericardial ede 98 (1.1) 64 (1.2) 21 (1.5) 13 (0.8)

ma,n(%)

Cerebralartery status, n(

%)

Multi-vesselstenosis>50% | 1054 (12.3) 700 (12.7) | 138 (10.0)| 216 (12.6)

Relevantarterystenosis> 1379 (16.1) 892 (16.2) |210(15.3)| 277 (16.1)

70%

Non-relevantstenosis>70%| 136 (1.6) 87 (1.6) 21 (1.5) 28 (1.6)

Cerebralatherosclerosis 4909 (57.1) | 3138 (57.1) [ 765 (55.7)| 1006 (58.6)

Largevesselocclusion 3042 (35.4) | 1921 (34.9) | 468 (34.1)| 653 (38.0)

Recanalization 1150 (13.4) | 735(13.4) | 158 (11.5)| 257 (15.0)

Acutestroketreatment, n(

%)

Thrombolytictherapy 1291 (15.0) | 861 (15.7) | 178 (13.0)| 252 (14.7)

Endovasculartherapy 741 (8.6) 470 (8.5) 104 (7.6) 167 (9.7)

Oralanticoagulants 1553 (18.1) 977 (17.8) |263(19.1)| 313 (18.2)

Statintherapy 7224 (84.1) | 4637 (84.3) 1137 ( | 1450 (84.4)
82.8)

Laboratoryvalues(meant

SD)

Hemoglobin,g/dL 13.6 (1.9) 13.6(1.9) | 13.6(1.9) | 13.5(1.9)

Whitebloodcells,x10°/uL 8.4(3.2) 8432 | 833.D | 8431
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Platelet,x10°/uL 224.6 (68.6) | 225.1(69.7) 2222 | 224.7 (66.9)
(66.6)
Iron,,ug/dLL 82.8 (40.7) | 83.1(41.1) |83.1(39.4)| 81.6(40.1)
D-dimer,mg/L 1.3 (3.3) 1.3 (3.5) 1.2 (3.0 1.3(3.2)
Homocysteine,mcmol/L 10.4 (5.4) 10.4 (5.4) 104 (5.2) | 10.3(5.4)
Blood ureanitrogen,mg/dL. | 17.1 (8.4) 17.1(8.2) 16.8(9.2) | 17.2(8.3)
Creatinine,mg/dL 0.9 (0.8) 0.9 (0.8) 0.9 (0.9 0.9 (0.7)
Total-cholesterol,mg/dL. 177.0 (44.0) | 177.4 (44.5) 176.8 176.1 (42.1)
(44.2)
Triglyceride,mg/dLL 115.7 (70.7) | 115.9 (69.9) 115.8 114.9 (70.1)
(74.6)
HDL-cholesterol,mg/dL. 449 (12.1) | 45.1(12.3) |44.8(12.0)| 44.7 (11.7)
LDL-cholesterol,mg/dL 111.9(36.5) | 112.2(36.9) 111.3 111.6 (35.3)
(36.5)
Fastingbloodsugar,mg/dL. | 129.6 (51.8) | 129.9 (51.8) 128.4 129.7 (51.2)
(52.2)
Admissionbloodsugar,mg/ | 138.2 (56.4) | 139.0 (58.3) 136.6 137.1(51.2)
dL (55.0)
Glycated hemoglobin,% 6.3(1.3) 6.3(1.3) 6.2 (1.2) 6.3(1.3)
Elevatedtroponin(ng/L),n( | 2426 (28.2) | 1585 (28.8) | 387 (28.2) | 454 (26.4)
%)
Systolicbloodpressure,mm | 138.8 (23.1) | 139.0 (23.2) 138.7 138.5(23.2)
Hg (22.8)
Diastolicbloodpressure,m 83.4 (13.9) 83.6(13.9) [83.1(13.8)| 83.1(13.9)
mHg

[166]

[167] w3k 7570 9] A A BE AFE3Ee] CoxPHE & ¢ A # Tt LASSO ¥ € E] 7} 9
= 99 CoxPH 2o At Al 3k oA 2 75709 %29} ol A AR E T
@3] dEslo] 4G e} wdlo] A& A5y A, 443 vlo]H 9
¥< 1,5, 10,20, 30,39, 6022 ¥4 3lo] 8fgpate] BdAlg H kgl

[168]

[169]
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Clinical feature Coefficient |Clinical feature Coefficient
Initial NIHSS score 0.621385 Aortic valve sclerosis 0.016857
Statin therapy -0.287705| Large vessel occlusion 0.016221
Age 0.228899 Men 0.010972
Prior stroke 0.163209| Pulmonary /Pericardial e 0.010321

dema
Multiple infarct lesions 0.098845| Coronary artery stenosis 0.008995
White blood cells 0.098644 Cerebral microbleed 0.007036
Triglyceride -0.096746| Relevant artery stenosis> 0.004080
70%
Iron -0.091373|  Paradoxical embolism 0.002350
Hemoglobin -0.086269 Cardiomyopathy 0.001906
Body mass index -0.080133 Dyslipidemia 0
Atrial fibrillation 0.079687| Systolic blood pressure 0
Cancer 0.077873 Pre-stroke mRS score 0
Glycated hemoglobin 0.075544| Admission blood sugar 0
Troponin 0.061316/| Prior transient cerebral is 0
chemia
TOAST 0.053817 LDL-cholesterol 0
D-dimer 0.049070| Peripheral artery stenosis 0
Creatinine 0.041423 Hypertension 0
Multi-vessel stenosis > 0.038831 Diabetes mellitus 0
50%
Ventricular tachycardia 0.036857| LV diastolic dysfunction 0
Platelet -0.034121 Current smoking 0
Prior statin therapy -0.032740| Pulmonary hypertension 0
Old myocardial infarcti 0.032095 Blood urea nitrogen 0
on
Endovascular therapy -0.031002 Recanalization 0
Fasting blood sugar 0.028262(  Atrial septal aneurysm 0
Oral anticoagulants -0.025244 Atrial tachycardia 0
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[170]
[171]
[172]

[173]

[174]

Total-cholesterol -0.025138| Non-relevant stenosis>7 0
0%

Thrombolytic therapy -0.023814| Cerebral atherosclerosis 0

HDL-cholesterol -0.019060| Left atrial enlargement 0

Diastolic blood pressure 0.018015| Left ventricular hypertro 0
phy

Homocysteine 0.017806 Valvular heart disease 0
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[175]

[176]
[177]
[178]

[179]
[180]
[181]
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