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Demographics Age
Sex
Body mass index
Education years
Previous modified Rankin Scale

Vascular Risk factors History of hypertension
History of diabetes mellitus
History of hyperlipidemia
History of coronary heart disease
History of stroke or TIA
History of atrial fibrillation
Smoking status
Stroke Clinical Characteristics Discharge NITHSS
TOAST classification
Neuroimage characteristics Multiple lesions

Left sided lesions

Stroke volume (mm3)

Presence of cortical lesion
Presence of subcortical lesion
Presence of infratentorial lesion
Presence of strategic lesion
Modified Fazekas score

Any chronic microbleeds

Total mesial temporal lobe atrophy

Laboratory results Fasting blood glucose
Creatinine
Total cholesterol
Hemoglobin
Systolic blood pressure
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71E BAS Y3 A& H4E Hi £ X5 A5 e AFESS 99 IWR7T e S oA 2 gt 9l
= WY W52 ZAEY. PSCI 253 PSCI 28] §le &7 19 7184, 43 2 ond 54L& A& |
ol i) t-el~E X Mann-Whitney U BI2EE Al&sta HEE W] tis)] JFo]-#ls HIXAE X+ Fisher
o] A¥x HAEEZE HHA3A AEste vlugo. sdd VA gy Bl Adw S4E HUksh] 9l

AUC(Area Under the Curve), A¥%, % F1 H4E AXa.

A 7|7 Bt AR 4,329 9] A T 1,047 0] B Ao EFFHAJTHE 3). H AL 65.7111.94 %

L =4 gj\ T
3 MBS WA AZANSH GoAel Bt BAe ettt $¥ mEEA F NIHSS Gt
2IR 1-5)gth. EFH Bk AlH B el ATEAGA W QA W e s EA

ZEFE 1,047 32 F K-VCIHS-NP ZA#e] wpEw 3339 (31.8%) oA H&EF 5 3-67]Lol PSCIZ} A3 3ict.

A = s
PSCT 1w} PSCI Z13ge] fl 13e] 71 54L& olsh ol veh vt
Patients without PSCI Patients with PSCI _val
(n=714) (n=333) praE

Demographic Characteristics

Age, mean+SD 649 + 122 673 £ 111 0.002
Sex, male, n(%) 446 (62.5%) 198 (59.5%) 0.388
Education years, median[IQR] 9.0 [6.0;12.0] 9.0 [6.0;12.0] 0.651
Previous mRS, median[IQR] 0.0 [0.0; 0.0] 0.0 [0.0; 0.0] 0.009
BMI, mean+SD 243 + 3.1 239 + 34 0.056
Stroke Characteristics

TOAST classification <0.001

-LAA, n(%) 254 (35.6%) 125 (37.5%)

-SVO, n(%) 300 (42.0%) 93 (27.9%)

-CE, n(%) 82 (11.5%) 67 (20.1%)

-UD and OD, n(%) 78 (10.9%) 38(14.4%)

Initial NIHSS, median[IQR] 2.0 [1.0;4.0] 3.0 [1.0;6.0] <0.001
Thrombolysis 0.057

-1V tPA, n(%) 66 (9.2%) 38 (11.4%)

-IA thrombectomy, n(%) 9 (1.3%) 4 (1.2%)

-Combined IV+IA, n(%) 8 (1.1%) 11 (3.3%)
Lesion Characteristics

Stroke volume(mm?), median[IQR] 4.2 [0.8;20.5] 10.3 [1.3;114.8] <0.001
Left sided lesions, n(%) 402 (56.3%) 192 (57.7%) 073
Multiple lesions, n(%) 67 (9.4%) 34 (10.2%) 0.757
Cortical lesions, n(%) 221 (31.0%) 171 (51.4%) <0.001
Subcortical lesions, n(%) 362 (50.7%) 161 (48.3%) 0.625
Infratentorial lesions, n(%) 201 (28.2%) 65 (19.5%) 0.004
Strategic lesions, n(%) 229 (32.1%) 140 (42.0%) 0.002
Vascular Risk Factors

Hypertension, n(%) 413 (57.8%) 215 (64.6%) 0.046
Diabetes mellitus, n(%) 191 (26.8%) 121 (36.3%) 0.002
Hyperlipidemia, n(%) 256 (35.9%) 108 (32.4%) 0311
Previous Stroke/TIA, n(%) 86 (12.0%) 68 (20.4%) 0.001
Coronary Heart Disease, n(%) 34 (4.8%) 27 (8.1%) 0.044
Atrial Fibrillation, n(%) 74 (10.4%) 70 (21.0%) <0.001
Smoking, n(%) 277 (38.8%) 118 (35.4%) 0329
Laboratory Findings
Total Cholesterol(mg/dL), mean+SD 181.3 + 428 177.6 + 46.9 0.217
Serum creatinine(mg/dL), mean+SD 08 + 05 09 + 08 0.186
Hemoglobin(mg/dL), mean+SD 140 £ 1.7 139+ 1.7 024 3
Fasting blood sugar(mg/dL), mean+SD 1204 + 426 129.0 + 489 0.006
Systolic blood pressure(mmHg), mean+SD 149.1 + 258 146.8 + 24.6 0.178

Small Vessel Disease Burden and Atrophy

Microbleeds, n(%) 132 (18.5%) 67 (20.1%)

Modified Fazekas score 0.086

-mFS grade 0, n(%) 132 (18.5%) 51 (15.3%)

-mFS grade 1, n(%) 329 (46.1%) 144 (43.2%)

-mFS grade 2, n(%) 176 (24.6%) 85 (25.5%)

-mFS grade 3, n(%) 77 (10.8%) 53 (15.9%)
Total MTLA, median[IQR] 2.0 [1.0;3.0] 2.0[2.0;4.0] <0.001

*Abbreviations. PSCI, post-stroke cognitive impairment; BMI, body mass index; TOAST, Trial of ORG 10172 in Acute Stroke Treatment; LAA, large artery a
therosclerosis; SVO, small vessel occlusion; CE, cardioembolism; OD, other determined; UD, undetermined; NIHSS, national institute of health stroke scale
i IV, intravenous; tPA, tissue plasminogen activator; IA, intraarterial; mFS, modified Fazekas scale; MTLA, medial temporal lobe atrophy

PSCIe] WS mel, A A% WRl, e 27 NISS A, o = MEF 84 0 9d wr Ao gue)
A frolsl awsiadth, POl TEe ER 2, A4 9wy, B B9 AY 28, A A% 2 ¥%
F wE TIAY o]d W, & £Eo ¥2 AY W MIA A5 o NHE Wl gk,

PSCI <=2 €8] LR(Logistic Regression), SVM(support vector machine), Extreme EGB(Extreme Gradient

Boosting(XGBoost)), ANN(multiple layer perception artificial neural network) E& % & 4719 =Edo]
MEE AT, PSCIZE olS5317] 93 Hat AUCE XGBoostollA 0.7919, ANNOllA 0.7365, SVMolA 0.7157, LRoA
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F1-score
0.5191(0.3824-0.6471)

i
=)

0.5600(0.4194-0.6885)
0.5895(0.4091-0.7451)
0.5333(0.3860-0.6769)

0.5862(0.4138-0.7586)
0.6034(0.4138-0.7586)
0.4828(0.3103-0.6552)
0.5517(0.3793-0.7241)

0.4658(0.3514-0.6000)
0.5224(0.4000-0.6667)
0.7568(0.5789-0.9375)
0.5161(0.3793-0.6667)

AUC
0.7121(0.5914-0.8265)
0.7157(0.5914-0.8271)
0.7919(0.6839-0.8866)
0.7365(0.6202-0.8438)

Accuracy
0.6702(0.5789-0.7684)
0.7120(0.6211-0.8000)
0.7958(0.7263-0.8632)
0.7068(0.6105-0.8000)

LR
SVM
XGB
ANN
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Aol A, PSCIel sl A2 ok A 758 AREste] 2z Aol tisl] 474 714 st Rds BT 9
k. PSCI-MMSEZE o]=38}7] €13 i AUCE XGBoostoll Al 0.7876, ANNOlA 0.7339, SVMellA 0.7463, LRolA
0.7608°]1Act. i Adseo = ¢ a9 confusion P didk ROC FAL 217 &= 794 e, H+ 4
== XGB(0.8115)7F 714 =%k, SVM, ANN, LR &=olitt.

Accuracy AUC Precision Recall Fl-score
PSCI-MMSEz
LR 0.6702 (0.5789 —0.7579) 0.7608 (0.6434 — 0.8663) 0.3500 (0.2500 — 0.4474) 0.7179 (0.5263 — 0.8947) 0.4706 (0.3396 — 0.5862)
SVM 0.7068 (0.6105 — 0.8000) 0.7463 (0.6191 — 0.8566) 0.3836 (0.2759 — 0.5000) 0.7179 (0.5263 — 0.8947) 0.5000 (0.3636 — 0.6222)
XGB 0.8115 (0.7579 - 0.8737) 0.7876 (0.6711 - 0.8892) 0.5789 (0.2727 - 0.8889) 0.2821 (0.1053 - 0.4737) 0.3793 (0.1538 - 0.5926)
ANN 0.7644 (0.6947 — 0.8421) 0.7339 (0.6018 — 0.8525) 0.4062 (0.2000 - 0.6364) 0.3333 (0.1579 - 0.5789) 0.3662 (0.1600 — 0.5641)
PSCI-MMSE
LR 0.8063 (0.7263 — 0.8842) 0.8713 (0.7831 — 0.9414) 0.5536 (0.4138 - 0.7037) 0.7209 (0.5238 — 0.9048) 0.6263 (0.4783 — 0.7556)
SVM 0.8168 (0.7368 — 0.8947) 0.8751 (0.7838 — 0.9472) 0.5690 (0.4333 - 0.7200) 0.7674 (0.5714 - 0.9524) 0.6535 (0.5098 — 0.7826)
XGB 0.8272 (0.7789 — 0.8842) 0.8616 (0.7683 — 0.9389) 0.7500 (0.5000 = 1.0000) 0.3488 (0.1429 - 0.5714) 0.4762 (0.2308 — 0.6667)
ANN 0.8639 (0.8168 - 0.9058) 0.8741 (0.8165 - 0.9241) 0.7576(0.6279 — 0.8929) 0.5814(0.4419 - 0.7209) 0.6579 (0.5278 — 0.7727)

PSCI-MMSES] o Sell didt A AUC= AF W5 FolA 71 =k, PSCI-MMSEE o|53t7] 918 HA AUCE
SVMell A 0.8751, ANNollA] 0.8741, LRellA] 0.8713, XGBoostollAl 0.8616°]lth. ROC 43} 3@ &5 PP &
7oA el®n), Ay A== ANN(0.8639)0l 4 7 =9kl XGBoost, SVM, LR <=o]Sit}.

A%, FA FEA HEF S 553 AFF PCl ZZES A3 584 A7t FPEAT. o)A
of PSCI9F #&H Zlox & ¥ ofwx] wEet 3 Q13 TASH 54, A Aol A
ErE AT, 12 A 3-67099 PSCIZ &h=rqlel 4744 91X 4 (719, AT, A&7t 2 Qo)) F Hojm
shfell A -2.0 FFHEA vke] 24 H ~AFE 25 oz FYAHAHET AA Fell 23} mE AAH A
g ZREFZY WA Fx). 7 7 g RE(EA Y 39, A 9E #E5/F7], XGBoost H ¥ A1)
< MEstal Ave] AFEE vugot. F 104789 4 ¥R HEFT FA(F A™ 65.7£11.94], FA
61.5%)7F & Aol E3hE ATk, MLPF XGBoost(EGB) ] =21 o}l W22 VCIHS-NP A o]e wp PSCI o Sl A
471 BE F 7P =947 0.9432 2 0.9343).

9 A%, 27 HEF FTE, o) HEF ¥y 2 A

PSCI9] 55 A% 7HE 83 542 9d 44, 5
27

-1

g
oM,
1z
1o
i
2
it
Hel
oot
)
o

Sk | o) iol A A E sk AA] dE2 MR AFZHAY BREHRA gE 3 F ) o] AA] ot A2 A
stxlo] g S Q).
st | o] atolA] A X EJ o] (software), 3F=do](hardware) = ol59 23w A

, J5 te A dE2 E so] %
< o]&3to] AFE (computer) T o]¢t FAGE FARE o1& 4 Ae 7IF WA WA FEE 5 ATt
St=gojdel 3o oshH | B Al MAwE= AAl o5 ASICs(Application Specific Integrated
Circuits), DSPs(digital signal processors), DSPDs(digital signal processing  devices),
PLDs(programmable logic devices), FPGAs(field programmable gate arrays), XZA|AM (processors), #|o]7]
(controllers), mlolA 2 HAEZ# (micro-controllers), mto]A &2 ZZ MM (microprocessors), 7JE} 7|5 43
< 9 JA71A0 A (mit) F Aok g o]&3ste FdE + .

AR Aol AN dEEe A dEe]l ZRAM AAE FEE ¢ dn. AZEOA] 7
2~ =]

du, B wAAeN A9He A4 w0 Jlsd ge AA dEe dre szegel mEER TdAd 4
. FEd 2ZEMS] BEE 27 B WANA A95E sht o4 Js % A5 £9F F Ak,

A, AET B A R A4 dSdl wE Az A AeEAe Fdes] Ad A7 Wl

2]
(computer instructions) H& FAFE T2 H|AAH AFEH 5 715 vlA (non-transitory computer-

readable medium)ol AA= 2= it} olg 3t HUAE AFE A= s} uiAd AR AFE o] wx= A
FE Z2ade 54 V7Y Z2AA 95 HAAEHANS W et thgst AA] oo e HdxF A4

LT

=
A FAE s

54 I} £ B,

SR

fu)

FH A= vbe wiAlE dA A, A, dRe S 2ol g2 =3t 3t velHE Ak A

e
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7} obde} wtgrHom dolHE AFsH, 77| 23] B (reading)o] 7Hed wiAIE v}, H]AA A
AHFE #5 7Fs wAY FAZQd o2+, (D, DVD, 3= txz, EFgo] vyx~4, USB, WEZ7I=, ROM &

o & & A,

ol M= & WAle] wbEA G AA] dlo] tisto] mAjstal AHSIIAIRE, & ThA= e 5] AA] el
FAHA okdsi, FrHfelA Fsks & A axE "lojdo] glo] el iAol Fh= lm okl A
e AAE 7R Al os v MEFAATE s AL =8l olYg MIFHAAELS & A V=
A APy AWo2iE NEHo R ofsjE o= kd Aot

2o dy
100: Ax A= 110 w2
120: 2 A|A
=9
R=220
100
110— H 22l - I Z M A —120
111+ 28X s 24
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k1

)

Acute Ischemic Stroke
patients between Jan, 2011
and Dec, 2020 (n=4,329)

A 4

Admitted within 7 days of
onset (n=4,241)

Excluded(n=3,196)
»| -Previous history of all-cause

A 4

dementia
-K-VCHIS-NP not performed

Patients included
(n=1,047)

-Missing Data

v

]

PSCI
(n=333)

No PSCI
(n=714)
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n)
o

k1

Discharge NIHSS +0.31 Discharge NIHSS

Stroke volume(mm3} +0.26 Stroke volume(mm3)

Total mesial temporal lobe atrophy 4024 Total mesial temporal lobe atrophy

Fasting blood glucose +0.22 Fasting blood glucose
SGDS SGDS
Age Age

Cortical lesion Cortical lesion

Body mass index Body mass index

Stroke or TIA Stroke or TIA

Atrial fibrillation Atrial fibrillation

Creatinine Creatinine

Previous modifed Bankin:sesle Previous modified Rankin Scale

Total cholesterol
choleste: Total cholesterol

Hemoglobin Hemoglobin

lic bi
Systollciblood pressure Systolic bleod pressure

Education years .

¥ Education years
Subcortical lesion ) )
Subcortical lesion
Strategic lesion . "
Strategic lesion
Diabetes mellitus . "
Diabetes mellitus
Modified Fazakas score i
Modified Fazekas score
Smoking status X
Smoking status
Sex
Sex
TOAST
TOAST
Infratentorial lesion
Infratentorial lesion
Hypertension
Hypertension
Any chronic microbleeds
Any chronic microbleeds
Hyperlipidemia

Hyperlipidemia
Coronary heart disease | +0
Coronary heart disease
Left sided lesion | +0
Left sided lesion
Multiple lesions [+0
Multiple lesions

000 005 010 015 020 025

mean(|SHAP value|)

0.30

|

~10 05 00 05 10 15 20
SHAP value (impact on model output)
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