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[Abstract]
(AAD) using the Extreme Gradient Boosting (XGBoost) algorithm combined with Shapley Additive Explanation (SHAP), and to

Objective To develop a predictive model for postoperative mortality risk in patients with acute aortic dissection

establish a prediction website to serve as a diagnostic and therapeutic support platform for clinicians and patients. Methods A
retrospective cohort study design was adopted. Data from 782 AAD patients who underwent surgical treatment at the Fourth Hospital
of Hebei Medical University from January 2013 to December 2023 were collected, including basic information and initial serum
biomarker test results. Patients were randomly divided into training and test sets at a 7:3 ratio. An external validation set consisting of
313 AAD patients admitted to the Second Hospital of Hebei Medical University from January 2020 to December 2023 was also
established for further model validation. Variables were screened using LASSO regression, and an XGBoost machine learning model
was constructed and interpreted using SHAP. The predictive performance of the model was evaluated using receiver operating
characteristic (ROC) curve analysis. Using the Shiny package, the XGBoost model was deployed to shinyapps.io to create a prediction
website for postoperative mortality risk in AAD patients. One patient was selected by simple random sampling from the test set and
the external validation set respectively for the prediction example on the Shiny webpage. Results The XGBoost model
demonstrated high predictive performance for postoperative mortality in AAD patients, with area under the ROC curve (AUC) values
of 0.928 (95%CI 0.901-0.956) in the training set, 0.919 (95%CI 0.891-0.949) in the test set, and 0.941 (95%CI 0.915-0.967) in the

external validation set. SHAP values indicated the following order of variable importance in the model (from highest to lowest):

won non noon

"lactate dehydrogenase” "blood chlorine” "multiple organ injury" "carbon dioxide combining power" "prothrombin time"

"o "o

"o-hydroxybutyric acid” "creatine kinase isoenzyme" "Stanford classification" "combined use of bedside blood purification" "gender"

"non

"acute kidney injury" "gastrointestinal bleeding” "brain injury” and "shock". A risk prediction website for adverse postoperative
outcomes in AAD patients was developed using XGBoost-SHAP method (https://dun-dunxiaolu. shinyapps.io/document/) and
validated with examples. One randomly selected patient from each of the test and external validation sets was applied: the predicted
mortality risk value for patient 1 (who died postoperatively) was 0.9539, and that for patient 2 (who survived postoperatively) was
0.0206. Conclusions The XGBoost-SHAP model demonstrates high accuracy in predicting postoperative mortality risk for AAD
patients. The online prediction tool established based on this model enhances the identification efficiency of high-risk postoperative
mortality patients.

[Keywords] machine learning; prediction model; acute aortic dissection; postoperative mortality
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i, WUESEA T(TaT) M. (7)0 01205 12 K
e ChELG T =2 W FNG 7 95 B 2018) (4R
HENT,(8) LTS R 2.0 WE b3 (NYHA) 0 T)
BT RIEAT . (9)IHALIE H I Y2 Wi i 2 LA T
PRAfEDS . DZFEME W NI P s Q@ FEA i iy R
R, O, =271 BTEERR, EE LR
TR VUK B EEAER) s AR 1Y
I £LEE AT R TR (10) PR A6 AT R A i
W BIREEAS B L S A RN D e AZ 45 A I
IRERGAE, £56 T 5 6T (1 2 30 LA b A2 W .
@W?ﬁ}f< 100 mmHg(Eﬁﬁ%ﬂH i & T~ F%>40 rang) ;
@k H<4.0 kPa(30 mmHg) ; QAT . KR EH
R ; @R <25 ml/h; G FLER >2 mmol/L;
@0 EFE £ <22 L/ (min-m?) . (11)1E % (912 W & LA
I [EDRG #0927 2 DSM-S 1 (B R At e ] it g
FEFRGe 7024 26 10 18 1T 7R (international statistical



classification of diseases and related healthproblems-10,
ICD-10) *H BYARIELE Ry S hRifiEe
124 Z5RAEAR LTI T DIRIG 30 d WA ER)
RBET 5SS )R, Hh R JG A RBE T XU i T
M EZEAZ IEBENIET- AL BE SR T- 1B L . RIS
30 d AL T4 4% R TR B2 g PN PR TR RH SO R e s
s R B AE T, LASR A B S AR A OGS
AT SO AR DG 2= S B SE T i A B I ic
3. BEITERPE . iR s S 5 A b
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1.3 XGBoost B A1 F4 #HE FI LASSO A 5k % A5 Al
ffiH “XGBoost” g, FIH train BRELIEH ALTS
iS5, Il RSB E . XGBoost £5
ARG B e ) Roeta B N 01, B RIRE
(max_depth) & 2, >R X HHIE(104T) 7%,
Ul /L 3t U0 R RS, 3 AR 0 U B (R4 T4 8
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o AERE—ME, ZEF T RN E— DR
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— M FRifEIRZE
1.4 SHAP {Hf# B XGBoost 1% 7l “Shapviz” E=HT
ff Rt B A R A, 2t 75T SHAP{H
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RUFIN () GTRRFR B o AR B 22 1] s XA A
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1.5 Siit2#ab# RFH R4.3.2 Fll Python 3.6 FFUEAT
Giitortr. X TR L fil<2s% s e, SRIHZE
RNE AR . XTI E U >25% (A8 5,
TEST AT T DGR, DAk G P B i 2ok 22T S 30
fi2é . RS IES M D xes R, AL
BORMASI A ek 4, AR IES M HEIMQ,, Q)
Fon, 18] SR F Mann-Whitney UG5 5 31807
BN (%), IR R 2R . DARJEFET
ViR 45 R A8 B, 38 A LASSO [a] I i 5 #2405 fiF A8
i, IR XGBoost F A WA AY , R Fl ROC £k
THIFL(AUC) . HEREE . F1PESr FEBAS [R) AR 7R (1)
MPERE, R DCA DAL B I A R, Il
H RStudio [ xgb.plot.importance PR 4§ Ji 7~ A% 1 # 2L
PEHERF, DAiE— 25 ] SHAP {H fift B XGBoost 5171
ffiF “tidyverse” “pROC” “CBCgrps” “rms” “rmda”
£ A7 B P R B A A] Ak . M “Shiny” L4
XGBoost 15 7 #f 2& | shinyapps.io, FF & AAD K J5 %t
TR A KBS AEL T4 . P<0.05 hy 22 7 A G it

2 2 R

2.1 FEZREFE 782 ) AAD HE RIS 771G 637 ],
h7 81.5%, FET- 1450, o 18.5%. FE B AHEH,
BYE G LR 75.5%; 4988 52(45, 61)%; Stanford A
B (73.5%) B2 . AEIEALNETIKE . CO,CP., I 414
AR 48 1 K2 TR S SET- 41 (P<0.05), T
Mgk, ims. BHE R, 8. AST. WUEF. Wi
B . CK-MB. LDH ll o-HB /KK FAET- 4,
PTG FAE T4 (P<0.05, 1),

R1 AAD BERFLLL TR

Tab.1 Basic information of patients with acute aortic dissection

Eictay Ait(n=782) TEE 41 (n=637) FET -4 (n=145) /Z/t P
NAGE248hr
BPE11(%)] 591(75.5) 495(77.7) 96(66.2) 7.852 0.005
ER %, M(Q, Q)] 52(45,61) 52(43,61) 54(47,61) 4212.0 0.098
PG 53T K3 AE [151] (%))
Stanford A 7! 575(73.5) 442(69.4) 133(91.7) 29.140 <0.001
W IR IR 20(2.6) 15(2.4) 5(3.4) 0.681 0.395
RN 33(4.2) 28(4.4) 5(3.4) 0.080 0.777
2 AR s 379(48.5) 319(50.1) 60(41.4) 3.239 0.072
AR 410(52.4) 341(53.5) 69(47.6) 1.444 0.229
R I 558(71.4) 451(70.8) 107(73.8) 0.381 0.537
I BAE [151)(%)]
Y] 21(2.7) 14(2.2) 7(4.8) 2.533 0.088
ZHEES 65(8.3) 20(3.2) 45(31.0) 116.962 <0.001
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(8 %)
Bzt 4t (n=782) T2 (n=637) FET -4 (n=145) 0/Z/t P
AKI 109(13.9) 58(9.1) 51(35.2) 64.750 <0.001
I s 44(5.4) 30(4.7) 14(9.7) 4.549 0.033
RS 38(4.9) 26(4.1) 12(8.3) 3.633 0.057
Hiidbi 43 52(6.6) 32(5.0) 20(13.8) 13.255 <0.001
Sk S 5(1.0) 1(0.2) 4(2.6) 3.763 0.005
0 1R 19(2.4) 9(1.4) 10(6.9) 15.546 <0.001
THARE 1 33(4.2) 14(22) 19(13.1) 32.110 <0.001
73 19(2.4) 10(1.6) 9(6.2) 5.345 0.003
N 31(4.0) 15(2.4) 16(11.0) 21.149 <0.001
RS A 2548 HR[ 151 (%) ]
FRRE 2 305(39.0) 237(37.2) 68(46.9) 4264 0.039
A IS (%) ]
PR Mk 83(10.6) 37(5.8) 46(31.7) 80.906 <0.001
NP8 L4587 B P 1% 180(23.0) 138(21.6) 42(29.0) 3.153 0.076
ABERATEAR(M(Q, Q)]
SBP(mmHg) 140(123, 160) 141(124, 162) 136(121,153) 50923.5 0.053
DBP(mmHg) 80(69, 93) 80(69, 94) 75(65,87) 52898.5 0.006
Na(mmol/L) 138(136, 140) 138(136, 140) 139(137, 141) 40177.5 0.014
K(mmol/L) 3.8(3.5,4.1) 3.8(3.5,4.0) 3.9(3.5,4.1) 43702.0 0.311
Cl(mmol/L) 105.0(102.0, 107.0) 104.0(102.0, 107.0) 105.7(103.0, 108.0) 38297.0 0.001
CO,CP(mmol/L) 23.4(21.1,25.1) 23.8(22.0,25.3) 22.0(20.0,24.4) 57 656.0 <0.001
Ca(mmol/L) 2.2(2.1,2.3) 2.2(2.1,2.3) 2.2(2.1,2.3) 51973.0 0.018
AG(mmol/L) 13.9(12.2,16.1) 13.8(12.2,15.7) 14.4(12.1,17.8) 40352.5 0.018
P(mmol/L) 1.14(0.96, 1.31) 1.13(0.95, 1.3) 1.15(1.02, 1.39) 411265 0.039
Mg(mmol/L) 0.86(0.78,0.91) 0.86(0.78,0.91) 0.87(0.78,0.92) 44.960.0 0.618
AST(U/L) 26.1(19.4,45.0) 25.1(19.0,42.3) 30.6(21.5, 64) 36 500.0 <0.001
Cr(pmol/L) 76(60,99) 75(60, 96) 82(60, 120) 40270.5 0.016
Urea(mmol/L) 6.2(4.9,7.8) 6.1(4.9,7.7) 6.5(5,8.4) 42 880.0 0.179
Glu(mmol/L) 7.1(6.1,8.4) 7.1(6.1,8.3) 7.2(6.3,8.9) 42329.5 0.117
UA(pmol/L) 347.7(272.8,431.7) 346.0(271.9, 426.8) 359.0(283.8,453.0) 43 404.0 0.258
CK(U/L) 136.6(76.0,293.3) 130.5(74.7,280.7) 170.3(83.8,374.5) 39 620.5 0.008
CK-MB(U/L) 15.6(10.8,26.2) 15.0(10.5,23.3) 19.6(13.0,32.7) 36116.5 <0.001
LDH(U/L) 228(188,315) 221(182,297) 264(217, 386) 34233.0 <0.001
a-HB(U/L) 187(157,255) 180(153,247) 215(174, 303) 34.650.0 <0.001
WBC(x10°/L) 11.8(9.4, 14.6) 11.8(9.3, 14.5) 12.1(9.4,15.3) 42531.5 0.137
Eos(x10%/L) 0.01(0, 0.03) 0.01(0, 0.03) 0(0,0.01) 51072.5 0.035
Baso(x10°/L) 0.01(0,0.02) 0.01(0.01, 0.02) 0.01(0, 0.02) 48333.5 0.367
RBC(x10'%/L) 4.17(4.02,4.71) 4.19(3.89, 4.80) 4.09(3.58, 4.78) 1.779 0.077
Hb(g/L) 130(116, 141) 131(117, 142) 128(114, 139) 51137.0 0.044
Hect(%) 0.39(0.34,0.42) 0.39(0.35,0.42) 0.38(0.34,0.41) 51024.0 0.049
PLT(x10°/L) 171(133,210) 172(134,212) 165(131,199) 50 470.0 0.081
PT(s) 12.3(11.6,13.2) 12.2(11.5,13.2) 12.5(11.8,13.5) 38881.0 0.003
Fib(g/L) 2.6(2.0,3.5) 2.6(2.1,3.6) 2.5(1.8,3.2) 513415 0.036

AAD. 2ME Ak ARL 2P ; SBP. Wi DBP.EFIKR; Na #l; K #; CL%&; CO,CP. —HLIRkES G 1; Ca 5 AG.
FHESF BT P.WE; Mg 8; AST. ARG, Cr UAF; Urea JRE; Glu H%IM; UA JKIR; CK.WUARIAE; CK-MB. JJURRIK G T/ ;
LDH. A MM E[; o-HB. o-f2 T2 ; WBC. FI4HAIT4EL; Eos WETRVEALANMITTAL; Baso. RETRMEALANMITTAL; RBC. LLAMRIT4AL; Hb. 4L
HH; Het MANMIILA ; PLT. M/MRITEG PT. BEMLE SR E] 5 Fib. 272 8 4 )5



2.2 YIZRAE | AR S AN g IE 4R B B LR I IR
FRAEbRAE XTUNZRAE . D AE e Ah AR gl 4E 3 1 BA
FIHT N F 22 GORNRNIG R R AE 2R AT B, 453 BoR
3P EF LGB, 5 h—8(P>0.05, &,
https://dx. doi. org/10.11855/j. issn. 0577-7402.1728.2025.
0805F]).

2.3 LASSO [RlH i vk /) F EAREAS 7 2R FH LASSO
W54 baRAR i, LBE 14 D HEE R RHIE
Asdg, Hi, MODS. CL. CRRT. AKI. Fikiii{si#n
IRyE 5 ARG 45 )R 2 IEAHSE, CO,CP. Stanford 73
Al CK-MB, PT. o-HB, LDH FIM: R 5 ARJGHET-4%
R A (R 2) -

2 LASSO [Al= A5 0 e A AH O R 40

Tab.2  Screening coefficients for LASSO regression variables

At LIS
MODS 0.687
AKI 0.338
CRRT 0.493
o4t 3 0.099
THAGTE i i 0.439
/N 0.295
Stanford 437! 0.194
PE5 -0.023
IiL5H 0.328
CO,CP -0.262
CK-MB 0.072
LDH 0.085
a-HB 0.378
PT 0.081

MODS. Z# B IRERFLEAAE; AKL 2 B i40i; CRRT. %
L AERRIAYT s CO,CP. AR AbIRES & 715 CR-MB. LR R
Tfiff; LDH. FLARIE AU ; o-HB. -3 T 12 ; PT. S I A A]

2.4 XGBoost Hl#s 2= I BIPERERIIEAL  RAE ik
A5 P HE XGBoost A7 , 7E I 2k i 4L rp iz 5
Y Y5y AT 8¢ v B 0 68 ) (45 4E . AUC=0.928,
95%CI 0.901~0.956; il i %2 : AUC=0.919, 95%CI
0.891~0.949) . I ZRLE M HERA K 7 89.6%, X AE M)
HEWR 1 89.9%; FLAFAES R BI/R, YIZHEN 93.8%,
RN 70.4% . BB B HERG R | BUBE SRR 55
FEPRFE IR SR AE h 3 R R4, $RRA i 5
ARz A RE 1 Al R AN B . FEAM RS IR
i, BRMERE R, S TR
AN R a3 (36 3)

2.5 XGBoost HL#% 27 > #5 7 [) SHAP {H i B: R H
SHAP {ELfiff B XGBoost 5 B AH ICAFEAS 1 X AAD 3
RIGIET- WA FE M, 45 R4 SHAP (B F 25 48 X {E
M B HEF KRN LDH L 1% . MODS. CO,CP.
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R3  XGBoost I RILEYIIZRGE IUIALE AN SIS P i Pk
REVEA
Tab. 3  Evaluation for performance of XGBoost model in

training, testing set, and external validation sets

SEREVEAN 24 RS HMEREIEAR
AUC(9S%CI) 0.9202((5);39)01~ 0.9109'9(2.98)91~ 0.94:;9((6).79)15~
HER (%) 89.6 89.9 90.1
U (%) 96.9 96.7 81.4
TS (%) 73.5 60.8 92.1
FE% (%) 90.9 80.5 70.6
FHPE TR0 (%) 91.0 915 70.6
I Tt £ (%) 80.8 80.5 95.5
F1 1453 (%) 93.8 70.4 75.6

AUC. HIZE TR 95%CL 95% ‘B {5 X I] 5 HEHGR . AF 8 I A
TRIAY LB, s e T R R R VR AR s SR (URR A 1K),
HRTED T Aff FUI0 B PR S5 SR R BE 7 5 R . AR LA S A 4 2
FIBEST s F1IES: . KSR SR OB TR A 3848, T2 A0l
R A 1 fi

PT. a-HB, CK-MB. Stanford 73%! . CRRT. 1%,

AKI, JHAbIE I, s AR e (B 1)
FEIE T2
0 0.1 02 0.3 0.4 05

LDH

ME| -

MODS

CO,CP

Stanford /)7

PT

CK-MB

oa-HB

CRRT

AKI

el

THAGTE H i

i 5453

N

FEAF(E

!

15 -10 05 0 05 10 15 20
SHAP{H 5Tk

MODS. Z 4B YIRERSLRE1E; AKL 2 Hii; CRRT. %
SLEAEEARIAYT s CO,CP. A fkas & 715 CR-MB. LR [H]
Tf; LDH. FLERL A ; o-HB. -2 THR; PT. JE I A 5T ]

Bl1  SHAP {E 45 HF [EIfif B XGBoost B 78U Y FEAIE BT ik
Fig.1  SHAP value bee colony graph explains the feature
contribution of the XGBoost model

2.6 TIPS KGR XGBoost 15 1Y A4 £
AAD & # AR J5 58 T2 KRS B0 B9 5 (https://dun-
dunxiaolu.shinyapps.io/document/), XGBoost 15 Fii il
FAEHEWTE Y 0.2067, 75 I U4 FI A1 AR 56 UE 4R vh >R
P PR AL ARE A 7 1 73 3l R 1 A ¢ AAD |83,
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<i>> R e

HF 5 B B I REAE A2 i A B L T XGBoost J7 2%
PR ARG FET KU R LR TR R (5] 2) v, 1154
R, BE IR R IR Z N
AKL, Mt . JEAEIE 0, R A IFH IR S5 m
Wk . Stanford AT | M5 107 mmol, CK-MB &
164 U/L. PT & 3244 s, «-HB & 303.4 mmol/L,
LDH 4 12.2 U/L Al B 1) i AR J5 FE 1 XU 4 0.9539

AADAJFAAF Y T

A — e

M08 am
co ©
vais wocn

stamttarg -

Showing 1 to 1 of 1 entries Previous - Next

Prediction
AADARJFAETA0.9539

3 -8

(>0.2067), HBH 2(8F AL I K& A Z PSR
RAKAAKL, R EAERG . KR A I AGIE S
KRS . AR RS MEE . Stanford A HY |
M54 96 mmol, CK-MB & 23.6 U/L, PT 427845,
o-HB 4 263.8 mmol/L. LDH 4 12.5 U/L HIZZ 1) RJ5
FET KU M 0.0206(<0.2067) . FETTES JRilE s i 1R
JE30dFET, A2 ARG 30 d AT -

AADAJFEAF T

Showing 1to 10f 1 entries Previot - Next

Prediction
AADARJFAET - X:0.0206

AAD. PR TSRS ; A B 1 BINAR; B R 2 TSR
B2 AAD ARJ5AAF B0 ks 1748

Fig.2 Computational results of online website for postoperative survival of AAD

3 i i

AAD & —FIEUE M 5 10 LA 2ORE . HRYT
SR RN PEA 25 BEAR A T Stanford 431, Hiir AR
Je 2V R E SR, PE X, REIRITIY
AR B HE TR AT 24 h A /NI AR FE T AR
T 50% MY AR AE LR BT, PR, o
AAD FBE IR G IET KBS X T fRiaI T 58 . A%
JRIEH R R E L, AW H XGBoost HL a7 2 5
B, RETHRANEAGE, AR, A inA
ARG I RAEFFE, X AAD fEE AR5 50T XS #4775
W, BRI IR — AR HER RIS TR
A 5T A8 H 1Y XGBoost BLARLLEYI 2t . M 4E Fn4b
TR UEAE T ¥R B i SN 1 g (AUC 43 51
0.928. 0.919 F110.941, F1PF4353 51K 93.8% . 70.4%
H175.6%), FEBiAIRRIE A RO BIAR J5 FE T XURS Y
KRR ZE, FEHER TN A 5 P01 KU, A5 R T
REAEAF 5 g D i SO A 0 i — 2R S T LS
TR Z R T a PR i L. Ak, AR
ik SHAP H 3 AT DI 1 45 e 1IE A8 f: 119 0 B S H:
XPINAS R TTRR, fEs T 2R . ARL, ST
iR 2% i e ik . Wi . T AR IE . AR

Stanford 43 &Y . %l . Il & . CO,CP. CK-MB,
LDH. o-HBFI PT %54 Fiill AAD AR J5 0T 1Y S HE R
Mg PRl 2R o 3 SRR IS i DR 22 A e PR RS D 6
BARABOTE, ) TAEm RSN, MRS
W AR T SR AL TR AR . IXAEL T R 5 A i R
B4R AL T M 2T R, TP AR S SE T X
B, HEBIRBIE G, Jfs SRET IR, SR
U NEE N AT SR 22

Stanford 47 84 /2 AAD TillJ5 i) S ZL P4k 845, AT
BEIEETE, REHT RS, XeFPE
B, ARIHB Y AAD [ 30 d 4 R SE AR 535
31.9% H19.7%, L2 14 )5 70 5l 3 w5 = 35.4% Al
16.8%. AFFTLE D — UL AR EH AR JF LT K
Wom T B AL, XATRES ARLR)EZ R B
2 B BRI B A A OGP0 ST ARIE . AAD
(1 Stanford 43 % J& 8 75 FJS 1Y 2 BT F5 4520, L
Ab 2 3 3 Bk BE e 2 1 PR B (International
Registry of Acute Aortic Dissection, IRAD)f 5% &7,
Stanford A %Y 5B & 10 S F BERAE SR A 22%, 1M Stanford
B AU £ 35 O 129%~149%0, $E75 I PR 5 Uil 1o S Jin 2 4R
AR B ™ R R SR KU

AR, A7 B ] & TAE T4



[80(69, 94) mmHg vs. 75(65, 87) mmHg, P<0.05],
5j Bossone P A 5T 45 SR — 2k . Hod, &Pk R
<60 mmHg S 5 1] U LA 03 460 I A <R s SE 32
I TR LS I S P A N 01 S 1 5 < I o A
<80 mmHg J& AAD B NAET- I fER N &, HY
FEBER AR T I A R 206 R 2 SRR e AT
65 1ML R AR O WA O, L, 7RI
PRIATT R bk el BE R e, LR AEARHT IR S5 %)
1, IR AT, DA OO IR FE A

AR EH AT LB, CO,CP[&fIRJE AAD i
HARJG IASE T A ST fE R 2P, ARG AR T
ZH A BT CO,CP W i AIL T 715 41 (P<0.001), i —
T RTIHAR R A R . A, A BT R i S
BE ARG 30 d N FIET-RY ML fERE R KR, A
SEAET 4L 1L 52 (P<0.001) K2 Ifil £ (P<0.014) th & T4F
Td . FaRgE SRR, i 57 A CO,CP R#I AT fE
SR PR A SO A S R T, S TTRBE IR O JUL A L P
P AT NI [ & o 173 T 2% 8 - A N1 8 A
e L 520 AT BE 5 4 PR [0 1 40 i A 3R -6(IL-6)
IL-10 AR YRFE R F (TNE) | BB 56, X BERAE
PR 7 AT e O I = A S TR ), Anfi O LA B A
FT- ML 4™, miE sk 20 kA KIgHZ
PAE SN S o ST S N AT 3 B I - UL 4 A
FTo. e, DI AT . W, MR S:
SAE M MIFHOE ARG S i iR, IRk 5
FRRIL, IEMAERG, RAREENKBER,
f& T BB A AR A, AR Al R E oY i kB,
CO,CP HEA LA AL £8 2 30 d S FE R AN BE N AS R 45
Jay (R AL T 5 — 1) I AN T 735 R CO,CP FRAIRBY . I
Ja, T SUEE ] RESZ I B A IR R RS, E
-0 B K 2R T T R Gt (RAAS) , - 171752 1 JHE O
WEDEEFN M AT B, FEl RSB, R
PR GE BsF 1) FEL A SO R PR BT AR S, ST 4 GE S
TEOL, DARERR G IE T KRS o A< PR Fif B 5% &
B, FHF2Wi UL E o-HB J2& AAD 4 B 5L
TR R 2D Ya BB R I, o HB 51 BA 3l ik
SERERE AL & A O, T Lee VR B, BhKOKE AL
Wik 5 AAD R . RIRA L, SARNIGES S
1G4 a-HB . CK-MB A1 LDH /K ¥4 B B X F 4t
T-41(P<0.001)]—H(, XEAEHRIT S UG I3RS
FYM L, B K1Y o-HB F1 CK-MB #2750 L5 45
FERE T, 1 LDH ZKF-F i W AT g 5 40 2L ko
INFEA S D g5 R — 2 UESE T 0 LR 3 B
HYITE AAD SERE ARG IET RS TG Ay B, 7F
RS, % D) WX Se 48 AR A8 1k, Mo i &
I WU TR BORE L TR 7 4 it

ZE TR, AR T XGBoost-SHAP J7 5 i3]
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FEE T 100 AAD fRE AR S5 AE T RS (AL 2 2
BERL JFIF & T AN B AE R T T 5. AHFE i ad
X} AAD HAE I RERE ET T 00T, 454 LASSO 115
i i HH OGRS B, T A EE T XGBoost FE A,
2R ]| i S e SP D S v T S we P I
B TR PE BE (AUC 43514 0.928 . 0.919 F10.941).
AN, AHESE I i SHAP {20 B B A T &5 FRAE AR &
SRR SR ) Tk, AR TR () ] R
2, T XGBoost-SHAP #5214 Tl ) s Ay lfi PR 2=
ML T —AMERE R AR R IE T XS PR T E, 4B
TR fa B RBIECE, MG RIS+
JEARBIFEEAS T —E MR, (A — 2 R R
P (DATREMEIRUEA I o AHIFFE A 1 i P 0
£, PSRRI RE R 2 AT RE R IR UE . MO R
Fe R T R FTIETERT ST, SRR AT S 56 I A
fili, BOKEAA Bl 5 A DT A A R A SEPR I R N
HR IR, ST & B i DA R AR SR R e A v
AR BRI ), BRI PERE . (2)REA R
AR, HRBR g 5oE EEORE TR ERE, Xl
AERR G TRz AR RE Ty, REMRIZA R AR AR () i X
AABEP BE FE, KR KEEARIFSHE LG
R AR, WA R REAR RS, Didt—2
IS UFRS R PERE, DB B AR BN R R BE R oy 2 B
S , e H B A% B 5 O AS ) 3 DX AR A I
KK e Q)BIIEMIATERE . ABFIEHY A FHRER
Fig HE P SRR FE VEAT 3 oM, R AE S B0 AR X
BE B RS PP ARERE HE . AR AR5 AT XA IFE
B4 R R AT TR AN Ay AN o, IR A IHIE R H
REUE N ARG, OB BT BOR AE P4,
BF AR ST FET ARG, HE v A AR (0 TR I R
N E . (4)BERL bk 5ok BLA R . R
XGBoost 15 7l 75 Ab B AT 2 B s MR 2k ME G R 7 i A
B, LTS AR SR, IR A
FEAN B SE LR e RNz ALRE T . RRAIIFS
AR A T A T — 25 (et A o 3, (T
WA RSEPRTT 2R, DATE g1 1 RP TR S5
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