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EESEZ BT A NLARE AL (Artificial Intelligence) OFEMTEHIEF XICHEHALRTH Y, BIZFEH
{EDSHEA TV L ERBIOAZ 5T, ARSI, SERR ELHICED. BESFIZBT G
Wrix, Al OWFEHAPRD RSN TV LHIEO—DTH 575, TED ATHME, BEBHLUIAHID S FE
MBS CEHAPTRRE o Tna, ATOTERFH L LT, TEREEEDORIE - FRTW, BHET
SHEARET L2REIE, BEORBEBRAYR—-PMTIN—F v VI ¥ =% E0HEH. AFTIEAL %
A L2 ERBER OB 2, K x ORADOMARRE EOMBNTH L LT, IFROBRELMIT 5.

1. Al ZAV=F&TFHE

TEER P B OHFHBERL T HE TN, AIOHTYH o & bIFEINIERELRERTH S, ALIZE B FHTH
EFNVOMEICBWTIL, BEILENZKEDTF— I HPLETH L. TE, BREOEEICD L ERKLH
Ay NT—7 THREL, M2 OBYICERLRMETE 2 L) 12T 2 EFEFEH (EHR © Electric
Health Record) ZH%§ 2B & S RIS > TWB T b H Y, EHR 2 L7z AL BZEOTRN L il
FILLTwA. Choi bk, 7 A5 ® EHR 7— % 026 Z OB OLOUAEFEE FHlT 5 Al Z8HE L T»
BV 2o, DAEOTHRTH, REROFEFIZ ESHAERBERO FHEF VLS LTV
B, INbE, TEROMEMTFENOMESNITFUET VI QEREED AT ETVHIEE CHESh
TW5h.
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ABOEHN GEILEREE JObSKER [] HFRE (%K 1)
ABROES AIDS/HIV EOMDFIRH
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Logistic Lasso regression Random forest Voting classifier integrates

Data Data

Prediction

feature
coefficients

Prediction

BR—MIH-T>> BERT —AT4 T REAR —1-S)Lry D=4
Support vector machine  Gradient boosting trees Neural network
., TInput Hidden  Output

o .

layer layer layer
oy ° & mrflnn’mﬁm E 12
. Data = > Prediction
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1 AR ZEWAE T TV O3 L Y E&5 1)

N c fREtE
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=  DPC RHHH 0.777 [0.751-0.803]
oo SMART-HF 0.765 [0.739-0.791]
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% — SHFM 0.713 [0.684-0.742]
[
D 04
04 ; — MAGGIC 0.726 [0.698-0.753]
& —" DPCIREDMER
/// SMART-HF
0.2 - * DPC ¥R %I : DPCOHBIEMM SR IR MR
S — S * SMART-HF : EERSERICEOEFAEFIV
’ —  MaGGIC *SHFM : 7 NLWbLARREF I
o0 24 Z¥ : £FH8, 1EBI, BMI, NYHA, %3, LVEF, JL7F=>, Na, UA, Jb
“00 02 04 06 08 10 A70-), Hill, SHHE, PR, 7/ 2
1 - Specificity *MAGGIC :

(Meta-Analysis Global Group in Chronic Heart Failure risk score)
13 Z8 : €78, 1E5), BUE, NYHA, IE, JLFFZY, FER, SHHE, PIRR

2 B €TV O ROC Mt & o fitats Uik 3 X h 51 H)
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HE: 5040 =

* HEDAR (DFREARLAGEE)

O ThETRARLEZ ERBW. b
U< EHRDLBITHS
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4 OAEBREZEOMELR ) A7 EHLY — )V SMART-HF
(Simple Model by ARTificial intelligence for HF risk stratification) (3t 3
L heZEsIA)
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87.0% T3,
Low R T B icpmenz
o

Vipu/ /sy wor ddenyore i

W&o T, IARAREEZED | FREREZHHEETTHT L2 ENTRTHLIEVHE LN LD L
EHIZ, ROV ATETNEINQENTRT 3 =< VAT ERTHIENNTE.

&5, TNHSOTFHRETICESNT, L) HuRTFHETIV (SMART-HF) #{E L7z (M4)°.
SMART-HF €57 WVi%, 22— =7 L ) =Lt 551444 —7 x4 A (https://hfriskcalculator.
herokuapp.com/) (Z& ), EEHEBEUANTOBHICEETE 2L WIHFILZALTBY, LAEEEDY
A7 @RNLD T2z ET ) T4 LB 2 RS NA.

BIRD AT £ 7 IWVIIIEROMAT 2 FE L K L CFIRBEOR LIZbTHhTH L 2 VLA, HE
FBRHELOT VT XL, F— 7 BIKE L TR LS Y. 4%, Al ZRHEE L2BEFED Y
AT LADOUER EHR % EHi7- B IHREH S A7 20032 E), FIHTEZ2 77— &0nL, =
WHEOBWTFHE T VORESTTRRE 2L EFREINL. T2, LAEICBWTIE, ToE2 BRI
ZWILAMATEHIET, ABZBEETEX 5220400, ALICL2EBELFHETVORHEINL S
ET, BRI R OAETFHVERSINDL Z eI N5,
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2) RBEBICKL5MEI0ERE RV iTE OEMENORE T A

its LB (POAF ; Postoperative Atrial Fibrillation) &, i IC#FE SN 0EME (AF) LEFE
SN%. POAF IZEMET—#EOLEME)E L CREE SN TV, Sk O TR ABERN A+ 5
FOBEY A7 LB L CTWD I ERMEINTWEYY. Feald, POAF ONA ) A7 BHICHT 2%
HigZe Az ) —=> 7L LT, M GERD?S POAF 2 Fill$ 2 iERBFEEFVEERE LY. 513,
2015 4E70 5 2020 4F I TUNKRFwBE THENFR 2 51, Flro 30 H AT E TIZIE AF LEXAFLER S L7z
18l Lo ARBeE & L7z, POAF O384E1L, FlL 7 HUAIZ 12 LB ORECTHRE L. €7
WEHFEDRHDAT v 7L LT, 7))y P —F2FT L TRBRNAN—I3F7 A —F — gL, M
A L0720 DEFFE 170 721412, FEF— Y2 HHLTAA Y EFVEMHAE L. (K57, AF O
72> 27,564 NDHEE DS D 43,980 OAFHCEMZ 711 2 DWERTHERM, "G A= Fa—=V 7,
BLOETIWVHGEHDO 3OO 7=ty MIGEIL. ETIVONT 4+ —< 0 AIRIE L L COR KL
c #RTHEIZ 0.83 (95% CI, 0.80-0.85) TH V), & 79.9%, HFFEE 73.5%, Fthidh=10.2%, By
#99.0% Th-72 (M6)7.

DUy RY—FTBIEINEEBEZETN
St 1 Input (5,000, 12)
- ETIIBEREDREDHD T
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Residual block (ResBlock)

Step2 . l'
EFIEEREDEDHD
EmFE
Step3 1l

POAFFMETIEIFRDIZHD
Fine-tuning

v

al
Bidirectional LSTM

Step4 Dmipm |nuay | o | o | o | nfy| Dg,l n§,| D3y| T’yl
3 = o oo
E;}I’@*’EE&EE ;u:y e = Post operative atrial fibrillation
Evsn:71max, Output (2,
e W ) B o S R R
Post-operative period: -
In-hospital death
5 EBYEHETMVERDIZOOAT v T (LT & ) &5 1)

1.0 1.0 1
0.8 0.8
8 S s et 2064
% 0.6 s 0.6
2 B
“'7, =
404 & 044
02 12-lead ECQ 02
—o— Age, Sex ’,’/i// 12-lead ECG
-- Reference 0.0 ¥ — Age, Sex
0.0 T T T T T T
0 1 2 3 4 5 6 7 0.0 0.2 0.4 0.6 0.8 1.0
timeline (days) 1 - Specificity
BE : 79.9%
1SEE: 73.5%

BRIy 10.2%
ISR 99.0%

6 i LB MBI 7OV ORS¢ ftat= T () & ROC Mhi#t (5).
x NI FAM RO HE, v i RERARA ¢ St MBI EE 95%CL (SCHR 7 X gk
51 H)
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512, SmoothGrad % i L C POAF FlliZ 3\ CUO BT OARK 10 T M % il 53 2 S
<y FCEHMli L7z 25, Fex DEFIVIEP P L ST #HBL, 5512 12 FE k< aVR, V1, V2, V5, Bk
CVEICESA M TTWE I ERHLRE 7 (MT)7.

4 DUEEFEEET VI, POAF 2 @HBETHEMICTHNTE . 28, BEMTRIMLNZ L1203,
PFZext S 12 BT POAF OFAEZRD3.6% EMkhr o7zl LIZE B EEZ BN —HT, TOEFIL
D) A7 DEEEREET L 200MMAZ )~y 7 LCHEAS I LA MELTBY, Bk
H1E)399.0% & @V i, BRISHICB W TEE LB L 2 5. 4%, il ECG 2 L 2iEfEs8 €
T, WREHELEL TS POAF O A7 OEVEEL BRI ET LA ) —2 v 7l kb
s hs (M8)”.

2. Al ZERALEODARBET7 RNAMY -2 T 4

OCAEDBY LBRDIZOI\BHRITA N T4 Y OBFPBOTEETH L. Lo Laehb, ERKTIE
A RTA VAL BT IATb T AW ERRE SN TWEY . 2o E LTiE, Y
1 K4 v OHFEN+5 TRV, EROBEBIGIZB O IR 2 HIE2H 5, EfS) 2 7 ##li% 1
FRIZHIIT CE TR WZ & BTN TWwA. Chen Hid, ALICK A LAEEBEDT KN =T X
F LD E#HE L TwEY0 . LWRET A ¥4 VIS 5 ME#AY Answer set programing &\ T
MAAENTBY, BHEOBKERE ATTIUL, LEE SNLHEHNGE, SHAE BIOTNS A -
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PEHIEIR 7 E OGRS 7Y 3 AT A E L QICIREE NS, AV A7 41%, ACCF/AHA @
REOEHIZET LA KT 42 (20134FEB L2016 4ER) ZRIER SN, 7V T) XM E 5
A7 =T COEZRHEOKT L2 0ARLE (HFEF) I2BWTHGEES Tz 31 AOEHEITH LT,
ALIZ 18T DR EZRITV, ZD ) B 1T6 I T A R4 VIR L 2RETH - 72, HIE EARA—KD
11 EE ATDSREE L2 SHoRER, €7 v Z7oREZ XVl L, OAEMIOT A RS54 2%
BIMTAZETBIETRTHLE LTS, T2, AL, EREDREL 26 OIEY 22 HEEH & 3R
L, FHREPSAEYNEIR L 725 DOBFEB I L 22 E2HE SN TnD, ZOXHIIHA FFA
YWY ATICHAAEL Z LT, BEIZE o TREZOAEZELZFEBTE 2 LIRSS,
BAEIIKBEOTFT— 7 2HICFBIEL Al TEREL->TBY), AIPEXHTHEROBRIEITT v 2
Ry VT ATHDLZEDRS W, LPLEDRD, RVAT AR, T4 KT R=2ADHEH T NV T) ALk
o TBY, EHEIEV. L0 X)) REIE I Al PERFHEHREE L2 E2IURT L2 T, B
TIHEGST A RETLEMICE > THERRY =V ERVED. KT SN =2 A7 1%, TEBRZFEME
ﬁﬁﬁ?éﬁfyFi?#?v—»?%éﬁﬁ?&<,ﬁ%@?b$$%§ﬁkt&wﬁﬁv&of®b
REZEOBEF Y —LVELTLIHEHTES.

3. AL BiRMEEE

BHREATIE, EESEICL AN ERZ TR L 2 M ShTw s, 8512, ERZHLR
LT 2E ) MAE LT, ToT ZiEH L7 eHealth R E/NA VT8 A A2 X A mHealth OFEBL2HEL T
W5,

1)mT&£mth%m BEUNEYTF—23>
DE NEY T—2 a3 E, AR EOTFREUEZET LI ENMON TS, L2LAEYRS, 714
NWEMERROAEERZIZE S TUBI N YY) T =2 3 v OfkEIZLISLIZHETSH 5. e, 1EH0E
BHil ICT) #WEM L2EEHE, EEFEL L OREREZHAG DY OENED OE) N EY
7 — 3 a ~ (home-based cardiac rehabilitation ; HBCR) 7’17 J 2 OE M & etz et L7z (X9,
1002, 7 LA V% b 1B LA SR EE 30 A%, Fithit® 12X 5 ICT % v TS5 & 0z
AR TR SN0 N T = a3 v & 3 Bl T L7 HBCR B & AZHER 72 7 7 % fkfi L

OFRER
DAR2OEER - TSV IABEERT

QEIIEE
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QREIEE
BEERETNIREEMEOBRCOVWTRAENREIIP
BEEE (BEPI-REFN) 2RLTES

9 7L ANVEIROAEREIIN T A LREMIET LY NEY T — 2 3 Y ONE (U2 X )k
51
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(m) P<0.001 BERILLB
120 - 1
ol (43

80 1 (95% Q) P-value

40 1 56.4 <0.001
= (25.4-87.4)
ﬂ: 0 T
=

_40 -

-80 .

bt :cd TR
HABIT

TR : 415, 7). BAARI6 RIS ITIEN E(LE 95% CI  P-value

EBODUNTADOER EBDUNMIA 24.6m  6.6-42.6 <0.01

1" 7L A VEFOAEEZ NS5 ICT 2 e /2afiiEs o) e 57— 3
ORI T EEFHEEE (6 - FARATIED (k12 £ ) S&5IH)

ToRIREED 2 B2 T 72, O N ) T—2 g YIRLYEIE, TTVOA =Ty - LIk ) KEE L
W21 AEEZIY), BEEOERIIG U CTUOED N L —= > ZHEEE & SRE 2 ST L, B ok
=2 btk L7z (M9). 5612, RELPREFMZERL, 77 OFEEMEREZ M L CTE5
DFFET FNA A &Fft L7z (K10). FEFHHHEE TH 5 6 54847HHE (6MWD) Otiid HBCR T
AEICREL (K1), FEMmDLSEE L (K12)., ICT 2#MH L7-a4Em7% HBCR 7077 A%, 7L
ANEE) LA EEZEOEBHAREYUEL, HEAG CHRES 2 MR TX AN FELE LD I LT
Hifssh s,

2) ENANTTIVERAVEORLBEDO RV T 7HE
OIAEIIBWTIIEZFHRIC LD HEETOHCER LV I FTHEETH L. K4, LAEERICE
RN T T EIETLENANT T EREELE (K1Y, o7 7k, vv7E=8Y
Y7 BE, BEOOUALEMNICHET EET I — P THRSTWS (M14). vV 77 73T 7)) %
A YAM=NVLZYTVLy MKz 220 ABMHT %2 &12X 5T, European Heart Failure Self-Care
Behavior Scale |2 & o CEHi L7z Vv 7 7 TITEIRABEICUE SN, TOT TR FEHTETH L Z LA
mENTz Sk, TORRNE - REMEMGET L2 TFETH 5.
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Advice Patient Advice 0
bad « Vital signs
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J 600,
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BINLDo 12D, RNER) ONWEEIYEE SN

ek Z vl & LCTirb T b PASSION AL vV — 2 7 4Tk, ToT ZiGH L CUOREEZ O
ErTEACLE AT E— TS [TE—] LIFENAN—F vV K7 ¥ —%B%BTHLY. 2o Al
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TR ) T4 wWET LT TR, BREEFEOBAM ORI L D505 2 LS, BR
WF9EIC X B MEED TR 72 5.
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Abstract

The technological innovation of artificial intelligence (AI) in the medical field is rapidly progressing
not only in the area of diagnostic imaging, which is already in practical use, but also in a wide range of
areas such as natural language processing and medical care support. Diagnostic imaging is one of the
areas among various medical fields where the utilization of Al is most expected, however, recent
advancement in Al technology can be applied for various areas other than imaging. Such examples of
AT applications include the prediction of the prognosis of cardiovascular disease, medical support that
can propose treatment strategies, and virtual doctors that support remote management of patients.

In a super—aging society, the number of patients with heart failure and atrial fibrillation is increasing,
while the declining birthrate is leading to a serious shortage of medical professionals, making it difficult
to maintain the existing medical care system. Under these circumstances, cardiovascular medicine in
collaboration with Al can realize effective, efficient and optimal heart failure treatment for both
patients and medical staff. AI can provide a wide range of support including treatment strategies and
remote management. Technological innovation in Al has the potential to revolutionize cardiovascular
medical care, and its introduction will lead to the establishment of next-generation health care systems
useful for both patients and medical professionals.

Keywords : Cardiovascular disease, artificial intelligence, prognosis prediction, medical support,
telemedicine



