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[ Abstract] With the increasing availability of clinical and biomedical big data, machine learning is being widely
used in scientific research and academic papers. It integrates various types of information to predict individual health
outcomes. However, deficiencies in reporting key information have gradually emerged. These include issues like data bias,
model fairness across different groups, and problems with data quality and applicability. Maintaining predictive accuracy
and interpretability in real-world clinical settings is also a challenge. This increases the complexity of safely and effectively
applying predictive models to clinical practice. To address these problems, TRIPOD+AI (transparent reporting of a
multivariable prediction model for individual prognosis or diagnosis+artificial intelligence) introduces a reporting

standard for machine learning models. It is based on TRIPOD and aims to improve transparency, reproducibility, and
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health equity. These improvements enhance the quality of machine learning model applications. Currently, research on

prediction models based on machine learning is rapidly increasing. To help domestic readers better understand and apply

TRIPOD+AI, we provide examples and interpretations. We hope this will support researchers in improving the quality of

their reports.
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B R ERBH A 4.0, 2B AR 3.0 AR
AR, TERHERS 2 BUE T, B i dAL | ki
b B REAL R R OR B ., B S R A MR T
BRI R FE . mBIa s A TR B
(artificial intelligence, Al) &HL#F5%>) (machine
learning) AR & &, DL K AE B 22 AU it v 1,
AU AL | ShASTERY B2 27 IR S LA PR R
A H7 AR A 8 AR (discriminative
model) FIFIAAY (predictive model ) 75 & 27 451 i,
HR R oA S 531/ DX o3 AN TR A B AR, T A g XL
W B I, e B ARSI 2 W | TS T NG ST ok
HSCRFh I E R " (R, HLaR T B R
PR T3 A f ey . BB I | 45 2R i) B
SEPESEPRART, DR RETE A i 4 5 b o A IC R T
B RN IX—K, MR s K s iis L B
JWFRARMEAIR RZIA RS . ML, Gary &AM
THRETHLE 7 ) i 278 i WO R A AR U 52
W i 375 B iz 7 (transparent reporting of a multiva-
riable prediction model for individual prognosis or
diagnosis, TRIPOD) +AI 7l i35 B2 2 B 47 1l
HRAF AR FH TRIPOD+AL 7 W, 285 254 92 Bl xd 3
PEAT TR, Ay OB FE N SR TS B g A S
o

1 TRIPOD+AI AR SHTE =

Moher % 7E 2010 4% F#4T TRIPOD A JF
K, FTE 2015 4F &4 (https:// www.tripod-
statement.org/) , 575 4T & BCPTAL T AR Y 14 i
(I 78 48 L B IR PR B A5 i ™. H BB ML AR
HEARMPEGE, LFER L BV R
FEWLAR ) L AR R T R AR g, A
SX TRIPOD 75 B 5 B AR AR B SCHAN K, (Bl
Z B B X R ph B UK B () G T Rl AR AR,
EHLAR S 2 FORTE AR | B b 7. PR B AR
LG0T AR R ZE, XS 8 B RN e R M 4
TR Bk, e S TR O R AT R
TRIPOD [ BA %40 5% M A 1E4 & F 2019 42 4 A
JAsh T TRIPOD+AI B H %, 7T 2022 4F 7 H F4¢
Wi T TRIPOD+AI 97c H . iy “+” R

http://www.gensurg.cn

JZLL TRIPOD f2Eft, & T Geit A Bi A s AL 2%
2f ) PRI & TR B9, TRl S S W
Jo AT WO SE S 18 m Ok 4 — 2, R
“AT” (HSERR b S EER R N HL A 2F ) BLT
Lt T T B, EE AR L g o

2 TRIPOD+AIl ERAEK BHRIfRIE

R W TR I PLES 27 X BiAL 4 [mlE O vk,
FE R AN (B0 PEAL T AL A o8 o, HAX AT
MU TG T E L ATE . ik JRoR L R
H5ARSE | 4558 vhie 8 Ak, 27 A~E%KH.
52 F4H. JiAh, BITHIE T 13 A5 B2
AR, TS WANTEAEL 1 AR FER R 2,

4 LR RAE European Journal of Heart Failure
& MIE 3L “Machine learning-based prediction of
in-hospital death for patients with Takotsubo
syndrome: the InterTAK-ML model” "}y 5245, 7 fif
B 2% B I BE Al I SCHE AT B . R SR B R A
TR AN TR R 1, LIS By i3 B g b A 5 1
H] TRIPOD+AI 7B,
2.1 HRR

ZH 1. BIERREE N IT LR (B0) PRAL 2748 5
TR AY, DL R FH A E AR AR i 5000 45 Jm)

fif#2: 5 TRIPOD #f kL, TRIPOD+AI B3 4
WFSE B AR R FH A 5, G2 B0 L=, A
PR H AR AT . 45 Ridehn, DL R T R iRl
MR UEAARY PR, A A P I BT EL &l R
i, S — B T AR AL O N R L2 2T )
R

PSR SCRREC BT AL > 1Y Takotsubo
AR B EEBEAL T RS Bl . Inter TAK-ML #5
R R TR RAZ L N 2, B AL AR A S
AU Takotsubo LA H HIMEREALT- A . A5
R W b S e 1 A5 Y H bR AR —— Takotsubo £5
AR, DL a4 BFTEAE BE A 4
T2 AR R R T HLER~ > 7k, Il iR 4
PR “InterTAK-ML” #E—B 5 H TSSO T
PR, HHEALR TR BAs M. 2RI, o5
IR WA DX i 5 0 0 TR I 2 L PFAL, 8




o (B M AN FE R S IR PR 2 & 2025 4F 1 55 32 55 1 30

P, HNFSE B RS Rk A, N s
FRFGE . BRI S, bRl T # S Ll A
W, BARF A %A HER,
22 WE

% H 2: Z UL TRIPOD+AT KB 235 8 (L
RN FE AT RL 2) o BRI SCHRS R e, HH
P14 2 7 33t TR A P 0 5 I 52 A% i i 9 o AR S
ot KB BT LS BRI N DO R AR ZE N 2
H A RA e, EEAHE. B, TR B,
Ik S5R THE . W AEMENHE B

e BT R, WL A U o
[F) T Py 2 S PR 2, A ff ) e sl A 1
DIRSRL A B AL, SOAE G RIS T SE B i A2k
TZRR G DL TR 7 7807, iR AT A X TG 20K
HE, IFRWESE BTt Bae Bl YR H T
R, NLTEAH UL BRI A 2R B As, JUH S B A
e B THAIAY I & A (B0 PFAL, AT R Bt B
T M AL 3B A 5 A PR B R 9T I EE S . 58 — R ik
B, AR RS LA A O B ok IR &
DYNHEBRARIE o B AN EHE A M R TR L AR A RN
BHE g O 208, IS AR Y o e A T
LB AR 0 AR 0 A 5ot AN EYE s @ JCHUE X
TGRS, 5 2 ]2 A AU T % st ] 71
R, LA Bt 00000 5 SR 0 7 SO EL ;. B MR AL 7Y
ZRY, TCIe il FH A2 [ AR | R AR | TR
SRR, A DU R, T TR @ HEd
RGO EE AL IR M AR UE i (AN A8 Bk sk FE
—%), DMELLEEE T AR A e e AT g
SRS ARy, N R EE 3 N O A5
X5 KT 4 R A B @ I A ALY
ERGTRIUNPS e S S i NI =2 s = [41)7 S R 1 .95 2 =)
BE; O BATIMERE, #4n ROC iR T 1
(area under curve, AUC) {H M H B (EIX (0], % hiis
VHEHR AT, VB N EEAR T BT IR 45 R0 B 3,
FE48 MBI G SEBR Y FH s sl R FR 1, A Bh 45 B
2 BRARAE 5T 0 52 M LA R A ok W RE A IF 9 T 1) o
SN ENHE S, AR ENT R A
SRR, LABRORAIT S 138 B P AT 36 B 1

) S AR S, PR OA TE A 24
IR () R ) B2 215 S Ao ik e, (HAE H Y, 7
%L R e R, B TRIE M, AR RS R
W, ERUEEE | Wk Tk B, BG4, B
+ . BERIVEREFE PR e R . (HAETTIR IR A e as
IR, WA F5 BT e A AE 1 R PR A, il = Xt
B — D A, AR B TR Y R

(v B 47 225 0t B8 0 4 PRI 2
23 HI®
23.1 FH 4H3: 3a, MARHIRWESRS R (4
FEZWral 5 ) , DA R A sl 1PAk T 00 A5 75 7 2
o, X REA BRI 5 k=25 3b, #iik His
N FITR0I AR B L I R 5 428 v () WU ik, DA SR
I FUIE P (Can ey ffg &l A 5L L B . &
M) 5 3c, MR AT REAEAE AR AN T-A5

fi#i%: #HH TRIPOD, TRIPOD+AI 1 4L
TeE R | E YRR | SR AR R
PR H, BER A 1 R LIS 24 AR 2 Al
SR, AT T o AR AR g o e A S
R BT R RO A L AR RS . BRI,
AT DATETS S i 5 ML 27 > B A A BRAS BIF 58 L
SRR T B "

M F AL 2= R R R “2F ) JRAL
P ZR I A B ARRAE 0 USSR A A, LSO e AT
ACPEAR KRR Bt Bk 1 0 FH %) H A A B L
R p s 5 IR R RIS il . Bk, MM A
FE SRR L AR IEAT RO B RRIE SE X H
B NFESEAT IR 2 X, I X6 07 FH 3 S R 4 44 6 Rl
gy, IR B R 1Z I 2w, DL
Wy KIS 45, DARR ORI BRAS T A b T fif A5 A4
1438 Y BBl iz Ak fig

T 32 BB R R L T T R T PR A
ZIRZE M, HH S EUN T A R 4 I
IOl R BRI O, 1738 A A 7R
BEVEM 6 AR AR A B 25 T B AU AR AS [R]BEAA H ) 2
M, M T GRRINL AR 2% 2] ik 25 ) R
AN RIER, PRI SR AR AR (4 T S FPEAL
BB, Y s fey K60 D0 5 20 - DA 0 20 B, LAk A
BRI SR = R G 22"

B SCHERF 8B4y, HEANULAA T Takotsubo 74
HE PR e B ™ B S Inter TAK-ML % 5Y J
RELE, I B AR AR SR B B T, fds
A (1) VF FH AR P et FH 2, AR I I T s
HURA L DAAE 5 0 8 1 0 3 R R e 0 1 L
(GEIST) ¥4 R 4¢, 19 SCH R A AT DR AL TR
FEOR A TN, W ME G VA R R, (B R TE I
3 UCAT PR U0 I i R AN -5 )
2.3.2 B9 ZH 4. BB ERR, FEUCH B
GERVS MR & . VEAG, s ISR .

fi#1%: 5 TRIPOD 7EHi & H W45 E 2K
—3, TRIPOD+AT 5 Z/E 3 1 Wi b B iR 0 53 1) 2
KRBT A, &R T I E— DR, &P

http://www.gensurg.cn



o4 Chinese Journal of Bases and Clinics in General Surgery, Jan. 2025, Vol. 32, No.1

WEA BRI T RE, T2 (R TR ) I K A
B SCAE TS S v BH A b A 3 2 HEA TR Y I
BT PPN R B & o
24 FHik
2.4.1 #4& 4H 5. 5a, SR ARSI &
FPPAh B 42 B B0t R U5 (B an B ALt g6 . BAS
B RAYT SO SR B ) | s S A Y B
DL BRI Fe ks sb, MIRICE SR e H
W, AR ERITG S5 H I, DL D45
HHY (CREH) o
f#1%: TRIPOD+AI 5 TRIPOD —%k, #BER
TR A B R R A I I, A e 6 A
XSRS Y B P AR A AR, NI (LT 245
SR AR I R A 5, DAKE B
2R B RS P A T RERE" S X T2
(1) S 0 A TR S AR — P AN 5 B B, R T 9 A
AU, BE 7K TG B8 2 XA R 4 2 AR FH = A
SE WA ZUNE I 7 A AR T 4 ] 3 LA A A
o [, B RRH AR, FENLER2E 2] o T ARIE
FEETRY ) FUI AE A PE Iz AL RE T, BRI & AT B
TEAN R BAHE S BT, BN 43 B T Ui
B BB UEEA TR T AN B R, Y2
PR 56 31 BA %1 44 2% [ PR Takotsubo % i fff 5%
(International Takotsubo Registry, InterTAK) , HA
B E BRACERYE, FHEERT 2011 4E 5] 2021
A, ANEREGIE BAS KR T Takotsubo Italian Network,
ALLT 2007 4F 2 2018 4F (WA, Wl ST R IR EL
Pio WARBIBETRISEH H Y.
242 HR:}M%E KH6: 6a, VLN MG
ARHE (BIAnPI R =7 ALA . BRI HLA | 411X
NS, DA R T e i o8 vh ol B B PR 6D,
FERGABFFERT G NN FIHEBR bR 5 6c, $EALHT
TG HEZ A IR TT SO A B 2= T U PR O,
T BRI J sl Al B T G b 35T TR AR
fi#1%: TRIPOD+AI TERFFE X 2 A A | AELL
T TRIPOD FJEER, G35 BHAH I 75 X SR IR BE,
DL BBFFEXS G AN A FHEBR bR i, DUE T2 EA
Bt i T X R AR S A R A" )
HF, TRIPOD+AT 75 B REGI5E I T X FI697 s oAl
T TR it R A, NSO S R M M R S B R
TR TR 2L, DAAR O AL o] A YA mT bk . W
BRI TEF, T 0] G i e B R R AR, 5
FROE TRE . BRARBERI S DLER S 8CE 24w, i
— AR R PEAZ AR RE T . R, FEAR A
TEE SIPA A RLE T TR E At AR C R, &

http://www.gensurg.cn

WA N2

BISCULIA T8 R IR T 17 A~ K L 58 A0l
s, (H R AR U6 EH B T HILAG 2 R B Bk
Ui, $23 LA InterTAK 2 WibREVE O A, {H3%2
A5 EARP 9 AHEBR AR . R E] T U T
AHOCEE , (ER VA A AR U0 B ELR T TR AE, R
VLA 9 AR ol A T4 il
243 $AEAEE ZKH 7. VRUNHGE A EUE AL
PR A A N A, FE A E AR S A T2
FRIERE A P ) — B0

fift 12 : TRIPOD+AT LR P4 i BHEICHE 1 Ak 2
AT PRE, X — B3R S HLAR 2 > B () R o
BYIAOC . AL > B ot i W AOE BE Ak &, Atia
M | IR AR S R 1A 2 L R e A TR e A
FZACRE S L, W58 T FERE R & i AT
B, WG RIERE &S A (5598 AFIHE
BRARIE) , SROG(E . SR (E . 2 AR A U] 5 b 3
o TEA TFAS R R 0 £ i i, 0 O A ds o
P, AL B S AR AL | B DT | B S 0] 45
BB E o A, B A I (] ] R R R A
FEAS [ 17 BN [] () B0, 70 B0 v 45 B B W A5
A2 TR R it ) — B0, DR s B R TR R
BRSSP R ™

ISR T B {EAb P | 22 F L2k MR A S i
T2, 4 B 0 A bR o b R A% RN R 0 sk A ik
£, IERIBR T e AR b, A U A T IR T
BEARITEA R PR e — Bk .
2.4.4 AR 4H 8. 8a, WG SUBRI TN
(Y45 Jmy i s A ST () 9 BT, B 455 iy LA S Ao Bsf 3P4
VEPRIZAEAR B b, AR R TAL 7 i e AN R
H—%; 8b, USRS R TE bR A I & 7 2 UIEAS,
O AR DA R0 RN I A4 AE 5 8¢, R SEH
B IVEAS 0 BT FE i

filise . A4 H b 8a #il 8¢ #ELE T TRIPOD 4% )
BARIYELR, A BH AR5 )R 48 Ar 0 S I (]
SR B L DR AN A, DAY R R A T
MNEER, ke 2EEE . FAF R
TRITRCRAE, BT 5 B BN Jr s AN TR B
PR B — e LA R it L [ R 2 SR HE AR PR
PR F A, IFE A s A T
Yoo AN, TRIPOD+AL i T 8b, K FhgHiL
Wr . ARG AT S A5 e br, A5 AR 32 00 ) ey
I RE 4 R E NN R A S= e/ NN EES 11N
BHET | IR KLU, LA fi 14 fg
FTIHATUERAPEAL , 145 Bl 2 W AS R RRAE PRAL &



o (B M AN FE R S IR PR 2 & 2025 4F 1 55 32 55 1 30

JE A VA e DL B4 [ R, 4w F 9 114038 B R R e
P

18] SC BF A 1t B A TR SN 1) = R 4 SRy A B E
T2, BRIV R s A e s Rl R s T S5 1, R )
TRBZIE PR BE , JFHE TP EAR R AR
B —2hE. W CfEREIETS” SRR MR bR, TR £
PEA . B IE Mo, AR bl A
—RE B LA RCR .
24.5 WAMRAF  4H9: 9a, iR PILA T H T
PR 8 T IR (810 40 2 2 4 DG SCik . BRAE SR | 08
BRI ), Kok P e s ob, AR E ST A T
DR, A 455 ) A e i ] (DL R SR 12
PEAR BT A HE5 ) 5 9c, L SR T PR~ i ) e 5
FBFAR, T U B N PR A 2 A RN 2
FHIE

fifise . EARALES2E ) HIE b RE WS AL FH 5 e 8K
P, ARAESCBR N A, ] DAt {5 B 0 2 1 ¢
FRRRAE, D/ M R AR TR, (] B 48 )1 R ]
I /0 S 0L XU, DT 4 e A 78 M T R ] i ek
P, SEAT TN R TR PR R LA S AR,
DR TN R T A R T AR SR kR A AR A
WFoE . BRE W, UURAT ARG SEARIE, i 2L
G 7% B AR AR B ot i ORIk ) X & B R A S
0, BIVECHE T M . 0 e g AR ) ) R
TR B, TEALAS 2= RO RHIE e B, W LA T4k
PIRE . Gtk W IEHR S, kst 545
Jry AR B AH G R BCE KA 4R, 8(2ET LASSO [HlIH
I AT, 5Hh, —SeE g Las s Ak
(hnBEHLARAR , 6 BEHR A 25 ) A By B AT RRAE 81 %L
PEVEAL TRE, T LUR] H He4h SR e 8 o A 4 I BT
LSRR M4 TRIPOD+AI I9ESR, DL ENAY
T B, AR AL as 2 2T AR (1 35 BH 1 A T fige e
PE. 9b. 9c WA 545t bt 2R A —3, X
i R SUN

18] S r HE B4 U A8 e R R I I R A G L S
BRFNE I T FPE, IR B M IR AT e s & X T
A K H 0y =X, B T ORAERT R (H 0 A
KENEMEHE, FWITAGTE KB, BB
HHPEAL 2 B 58 SR N 122 AIE
246 HARE KH10: AU EA SR
B2 1 (o0 B XSS R & FNPEAT ) | AL HG T A A
AR ALY, HASUERFSE T A REA 15 2 LA
12 B ) A

fif#tiz . ML T TRIPOD HYE 3K, TRIPOD+AI
P T R TREAR TR EOR . X FERE N

e5e

TEMLAR ), S H T R A R R, DMRIE
BRI PR RE (2 ARRE ST, JEAT L — e FR I L ket
RO, DASCYIN R R 700 s 250805 4 A 25 5 )
[EPTPE (EY =N B Uiy N T AR 1) || € TR R b ST L
PRAHERE, [ Bt 2 (A R Rt ] da 3G, X
IEGIRT R K, Ik, 78 SEBRifFo sh A 2R
ParoE B AR B RRAE | BT S, DA B K AR Y
PEREMYZER, B E AR KN, A XA
AT RIS R T oM IS G T
i, VAR S kY A B AT R A
KM > B SCHk, RHREAS R A

151 S H 1A A e D A AR e AT R 1Y
WARPRBEI TR I, FEAR RSB RETL 4 2
TF 5% ) LA AE — 2 A AN 1 o
2.4.7 HEAE KH 11 BB BEEAL T T EE,
DL G A

fi# 1% . TRIPOD+AT A Xl {E Ak B 7 vk 42
FEE 2R, SRVFIFIE RS B DL PE Y ik
X B R A — AL 2 A ) AR A b B R
TR IR, AN SRepss R LA sk (AnBEALARAA
BB RE SR TINS5 ) | WA L4 SR AN Xt {1
TR eI, MRTEARRL I Zhad B2 vh 3 A 5
SRS 2 2 SRR IR Bl SR, [ Sl N B R AE A
e, MR HA 78 A B LA B B B AR B 1) A e o
PUAARRY, [ s 3kt G 1 e 2 A By O 2 368
BRI A FE IR A A, s Y AR Gedfieh v i A
RORERL. [FIBE, ASRAE T R vh Z s s 5 bk T
SRR TR, ATEA A B A

181 3 B 30 X0 S (R I 30% 1% B B S
Bis 2 ikt B, il R SR A 5O
THECEOR A B T A MBI A, (FRIRATTE S
BRI Bl A i 0 e R AR A 52
248 Sttt 4cH 120 12a, #MREIER
S8 BB Can T R8T & AR RETEAL ) | 462
AT THARER 7, I JBFEARRZIR; 12b, 47
PEAST AU AL, B A B0 P A o A A By 5K
Can R EOE 30 AL et bRuEILSE) 5 12¢, W
BRI, S AR e PR R, R BT A (R A A
FEE AL TR, AL 45 R S B AR AL A PSR 0 E 32 5
12d, FRAFE IR BB . F %) BEE = 6]
EAFAEAE RIS EAR AR RE A v A S bk, JF R
A B, 2% TRIPOD-Cluster 7 1)
BRI 12e, ARG SCHFSE ] AR AR
PERE (AN XA | RCHERE | I RROH 46 ) TR B35 45
FE R (DR ) , BRI st e A (an SR

http://www.gensurg.cn



6 Chinese Journal of Bases and Clinics in General Surgery, Jan. 2025, Vol. 32, No.1

WEHD 5 126, R 7E A BT, S R R S AT
TR (A A v ), A FE A5 AU A A 23 1T 174 BRI
sE N DAL 2 R B A R T A TR 12g,
ALY PEAL, F A ASE A 00 (R an el 345 /9 [ 4n
N AR XF5 . N AR T 4R 1 (application
programming interface, API) %],

frk: &H 2B 74HFHE, Hfa b,
c HAEPXI BRI R AT ; £, g HERXTB R DAl fF
9% d. e [AlIyE T ACAR R B B9RAESE . BH9E
T EMERR IR AN ZS, RS B B,
HoAh A58 52 AR B Befilh

LT G AL A A, HILAR 7 > BRI
Fr % PEAR B, AR ) e SRR A %) T R 1 (PN
AR, IFEE St LA DA R 1Y I i Ak g
J1 GMERA ) , Ly A dife TR 220K, L
HXTFIREE S, BRI e B . AR 7
Br B bR AR, — B g R e R T ISR R
(training set) FIIIASE (testing set) . Hirfr, HTH
RITF R SN R B s e AR I g8, TRV Zhad fE v
T X BRI S5 | J S B0 A TR ) Bl 4
FEUELE (validation set) o T A SR AEBIEY T &
SERUE, T AP B AL e Bde A . b,
Al DLR RS B RS B 4R W G B s S 4%
HE Bt AL 3 B 7 20FE 60% ~ 80% 1B AE S Il 25
£, 10% ~ 20% AEAE/E N BAELE, 10% ~ 20% HIEL
P AE AL o (HIZ 5 6 X B s 3 3 =X L3
TR, R IR R o 5 AT ReAS BN [R] 25 3L, R
YR B B AT LR RS LKHIEY (cross validation ) i
17, EFEA — . KPrac LEnE ey, HIEAR B2
L 2R AR I RE IR, Rrah Rk 745
BVERUNGREE R, JLHXF/EARBIR M T, feig
Fo A A FR A B 251 72 > A, AR AY
IR RANZ AR T, AR AR 4G U

TESF R, T PR - Ak B Ok T AR A
R REE, HH A AT EICs () SR RN R FH e
71, SEME R A T PERE . T AR IR R
Frid g L, B T PR 728 AR pREOE . B
an, Fedsrh i -5 B AR AR Z AR bl ¢
R, EHARLME R EOE L T0RE I oG 2. 8K,
A DL s B R R ok AR ek 5 R LML R,
DI R R SR B oK L PR B R T A ) 1, ok
B R PG RIE, [[E, R T 5 — AR R,
PRV SR B, JFE T AR i 5 e, —
o 2T AT 10— FRAEAL AR AR 3, X SR
PR T PR A T i

http://www.gensurg.cn

TCIR AR A i S A R A PEAG , Tt
BOTAGER 2+ 0 EE A NES, AT LAdE S
A5 #E, M ELAT LA T A AU RE L 45, LA
PRAHY 7z A fE T3 AN SE PR FH Fh A PTG RE o A R
P B A ARREROR A, JFA T Z R tn it
EHE, He i v R AR SCHE AR AT B E SC, I
P

T GRS A 43 JZ VAR BT oK, ZEDLAS
2 dvh REROCTE T AN AR B R 5 %) 5 TRl A5 A
SRR RE AT 25 R 0 S Bk [R]85 ZEF e Ui
W A R AN AR BT 2, DA PR A AR A []
NHE AN B B B X 55 2 FE R BT v 92 AL RE )

B X BEA B A TPAL , BER AR OIN{E SR EU
B, R AR LA IO E T A A A S API
A5, AR AR LS B P R DEAN B A kb

SRR T N RS IESE RIS T Inter TAK
Registry, FEATEZ IR 75% : 25% FEHLATBC I 2R
RS IESE ; AMERINL AR >k B 57 ) Takotsubo
Italian Network. 54 Fii b R FH 5 46 75ORN Sk 2R (B
PR, RIZFERFAT T etk aibn i, Sy AR
E AR, H 28 2 AR R MR A ), e
W [ HEA TR AR R4 o B SCTE AR R TR A A
AR K NFRIIE 2, WA T AL ERE VT AN A T
PRI PR, (HR B R B X4 = 1 iy b 2
7k BISCHRSRAR B M REA IR A BT, RIS
T LR BTN . B T U (E AR R 0 [n]
5% logistic [HIJARIHY, Xy A AR & MR IR ST T
TEARHIAR
2.4.9 FATEH SKH 130 WM T RRK
AT 7k, I id B B e AL ELAR T i, DL R 4L
HOPAHER R Bl N 25 R J7

ff S 28 AN P A R AL A 2 T R D TR)
R, R, XA, SRR A b R R
BE NEOH 22 AR R Bk, 1 R H B g b, R
BT FNATA . AR FATRER AL B, 2R
ARy F AR A T O AR, I AR A A T
B flE 1] T 4t 2R S5 R . R TRIPOD+ALI
L 1IN T X S ANY A b BTy B K, FEAE
JE AT DR 2k SR | RCRAE, 7RG 2 TR AT
R0 R B A ST BT 0 245 A T AR 2™ b HK
WIS , P RERS S XA BRI A, LA PR
[F) 24 1 1) o I MR 5 S S W SIS PR 00, H A ik
A Platt scaling 5%, Isotonic regression 25",

TEBI SO I A TR BN AT A ) A, TR A
WA IT R H



o (B M AN FE R S IR PR 2 & 2025 4F 1 55 32 55 1 30

24.10 -FH FH 14 IR TR
PRI 73k B L

fifs: ANATETIR, G IINERIAT L, Hlds
22 2 T R AS B O PR 3G 5, AR R R D
HONE 2%, P ORISR [R] NS B A2 F

PRt WATIC T B BR T AT R AR | PUAL

FROE SRR 7 1 A AR IR, BB ZRad b, W] LA
T S AN T R AR A TR IR R B | AR Ok pR S
ITEHEATANEE . FEARY AL b, AT DA AR E A
SRR AR, NI MR 22 2= R S Ak
2wl I o 2 A8 USRIV 4 40 N7 A3 A, AR ]
TREOAR 0 TR0 O B 1 | R | RE SR SE TR AR, AR
R A A RV A AR B ) — B A ™

FEBISCH, IFA WA B 2R Tn) i S
AT
24.11 #HA4d R 5H 15 WHBUIERIS,
FIE A (Ao 2K B 2BMR) |, A TG
B AR, DA R AT S A R

FfAsE Y TOUIARE AU ] TR A SR B 43 AT 55
A, AR — S AR A O PN 7 A B, AR AR
R SUT A ME R, F— 0 AR I ARE 58 1 (s o
KT H AH R B 28, ARSI &5 5 . than, R
P X G RRAE R FH RS R AR AR AT o PR h 58.2%, #i
PEAE S >50% F 2 A 9 1Y BB bR AE, DUDKE X 52 4
SENE . 2k HERIRA 0 70 2R BRE RS, —
JE SR AR B8 N FH 755, it ROC k& A Ik R &
S, il e KA RN () 5 SR 5 B (e

) 3CHh LU BESE T4 S 00 848 55 19 H AR AR
i, BIRIMEREE T AUC $8hREF T4
24.12 N5t 5KH 16: HBIBAEITF L 5F
AR SR AR 7 IR . AR RRE | 485 S AT K F
AT 25 5%

ff 152 AILRS 2 2 AR TR 5 A G T 0 S T A R
RN AR AR I A F i filt FH A8, Sk sl A
ik T fift PR Z (1A 25 5, I 43 B HOGH RS AU B Y
TWEAESZIR, DAAR ORASRALE S BRI FH o 9 T S A
FHTE. TRIPOD+AT 75 BRI T % B I7 SRS AIA
BEARE 7 I B R . B PO I R s A A
BT RESR AN R R A B, B AN [ 2% B s AN ]
PIATERRIE, R, E 2257, TS FE
A () PO AR 2 o, i A T VAR A b i
IR 4 7 S

191 S v 4 BT & R A 5 AR e kR s A ok
JEANIE], X U BHAIEGE T & AR TR AT LATEAS £ A 7] i
AT A T iz eee . WA BIRES N

«7 e

InterTAK iZWibrEN A B, (HARIRATHE 5L
s B 76 F0UM DX 7 A 2 Jey K e R L 2 7 M
AL
2.4.13 ek FKH 17 FIHBHLHEARTIR L
ST 22 R R ZE G 2, JF IO & O AR S
FRZR G R, SURERE TIRIE R SNE
BT

ffisE . LRSS >0 R T R R ok
YIRS IEAL A, A] GE3E KR BRAA B E & )
BUBHE . I, TRIPOD-+AT 58 3 % B0 18 71 1948
P HEA NG R, DAORIP e ok U5 0 A i i
T, W ORI AE BB LR AT B T 21T .

B SCHr, FE D7 R A T A P B R 2 R A
AL
2.5 FrEFEE

< H 18: 18a, $RALARMFFT YT 4ok IH K ¥ Bl
DT AEARBZE R fa {55 18b, 7 B FIFA V5 O F 25
o R 0 55 B EE IG5 18¢, DLBIBIFSE )7 22 3R HL
WA, SR WIARHEM T TS 18d, $RAEBFSEAY I
WHE B, R M2 FREN g5, s AR5
KoM ; 18e, FEALIR BT 78 U8 0 PEAN AR B 5
18f, FEHLIRBC AL A TEAI(E B o

ffik: AE 186 NTHRHEHFEME THE
ANFFRERNE . A HAEGEFNEAY , TRIPOD+AI
FERBR I AT E WA, & RS e # =
i, DMEHABB I RE A% 50 uFF E 4G

TEFISC “PRAt%E 4" For, MEEUIRULN] T %
SRR, JFIIE TR B T EM R TR A, AT
ToR g vhoE, HEA RAEFEEME S, Rk B
RN, R B PR O AR i A2, AR
SEMEH T E BRI 4R, E R I 10 I B 2 A
TE, A SRR R EUY =
26 BEMARSS

%8 19: RATEOIR BT, S0 Al R
SRR, BEMARS SERMTEREER,
SRS

fRTE: Ak BRI T 9T 2 & oo %5 TR 2
RV AL A, L T RN R, B DX 52 1) B
AR S R | TR E R AT e, AT AR v
B2 2= WF 1) o i RS R ) o X XL 48 TRIPOD
FRUER— D EEAP T

B SC P AR S B AR S 5150
27 &R
2.7.1 AR SKH 20: 20a, RIS REH
TN G S B OL, A4S BURIR 45 R 4 1

http://www.gensurg.cn



8 Chinese Journal of Bases and Clinics in General Surgery, Jan. 2025, Vol. 32, No.1

NEC X REVIHERRIE, 3 $E AL B 17 s (] 14 A
2o R FRIE AT e R IR TEEMW . 20b, )
X G B REARERAE , U AT BE R R 45 AN [F] R Y i 2
G G REAE, L35 S H 1), ek A (F
N 2EERAE ) | B2 329097 L FEAR KN 45 R 4
B U A D AVECHE ik i AR L SRS T 2U R
S S NG P YNIREL XN oE Y I NP
20c, TERIFRIPEAR v, J R 5 T & B rh SRR T AH
AR (N 2AHRAE . B0 R s JR 4545 ) oA
(1 LA R

ff e . AR ) R DU 9 o D AR SR AR I Y
TR S S X R HERR . SIBR AL, I [H
2 5 S R B2 R A B SR A
T 3 15 X6 G2 s B 1 4 A i O, O R [R]
VR B BE SO I o0 B EE , EAT r BlRA, LA
KA S AR RIE AR BN 7 25 5, B2
B BTSSR B IR 5T 432 W, 175 0 b 522 B0 58
S, M A RO AR R A T R, BARR
5T AL ] BEAFAE M S AN T A R, R s
SR KL TR W RTVTAG B9 5 J At , S I B8 i A R 1Y
Ve ey I T Y

XFFAERIPEAL T, 0 RO R T K B 4R
FPAL (almiik) Boda e f9 43 A, v LT f@ i A £
MIT % B 46 B PEAh (3mli) B0 46 15 e ad 72
H, R RRASIE I AN R BB A A A O, AT PEAL
PRIz AL RE F7 o T S0 P B 4 14 43 A 22 Sk
K, A RE R B BRI H B A R fE 2 3
SO, JCTRAR LT X A HVECHE R4 T U TR0

B SCADS B A IIBE T, P A OC B Bl 5 4
W, EPEANE) T B LGS R A B
SCFE I FAS A R T ECE TR IRRRIE, fFE A
F {5 5 w0 B - Fya T s o0, BIER T 45 R 3514
NEL BB E RO DL AR BT R, SRR
B T 8 R m i AR i, (HARAE A sl 5]
BAENL . TEAh, R TF Kk SEMINR RIS B
P FEANARAE X L o 98 38 $ 4 T AR 50 IF 1 1 A
PEAL, JT4H8 T R A SR IR — 3
2.7.2 BAFLR FKH 21 WHUEHSDHTES
(UEAITF K . S HOA L | BRIPRAL ) F i o8 X 42
IS e R LSO e

e . %45 HJ& TRIPOD+AI i) — /Nl A 4%
H, H5X5 X REA i i Bk R AR — 80 . B
FE%F G G Jry 5 R 10 B 4 6 2R B BT T B2
HRENEBFEERE . ek, BRWHARRE
TR foh 31 5 22 () B AR SRR IE SC R, AT

http://www.gensurg.cn

PR B A MER P AR T . TE R S EOR R i
H, WFSE N G BB S RS R S R S B R RO
W B, FE—A~/DEAR LR 2 2T 55, YT
PR BT AR IR B X — S8, R TREA R A
&, AT REIC T A AN [R) AR 18 B T RS A B
SePEREZE S, IELATE R S BUE . FEp
RIPEAG B B, FEA ol SR BoR /Nl e S O
SERARE, SR B n] SR AL RE T i )
Wro DRI, BRAIER SE TR R 45T B B
BEAC TR, AT LA 4 BR AR R T & R e, B B
LA VAR A SR IANA B, o R AR o o
FTRIE RN HE— 25 B o F L T 3Rk 8

81 SRR T & B B A A AR o N Ry A
BA —E ik, 1200 A SRR ki T TS
B PR T AN I IE B A AR AL RE TR A
i
2.7.3 BEAZ L KLH 22 $RALSEECHMA A K
TEAAE R (B A=, A5, X5 APD) , DIMEHELT
BRI AN = VA L R, G 5E TR IR
G R PRSI A0F (B anmT S 2R 3R, B o

fif1sE . AL I AR PR A A e B
KEMSH, HA AR X5, R 02
PR A AN AR AL Y S mty, SR AR LR Z L, R
4 T HE A L AR AL . A TFRLALAE T, anfCaD
HAPT, 0] LATEAIGT 4 R P 58 3 BH M T A AR )
VO AR, et TR AL RE RN . X
WATRTTH Y 2% H 18 PR .

B SCBA FR AL TS L G TS AL AR B (A2
3 ARSI APL) , AT A RIS 7R ) 2l R il
P
2.7.4 EAER K H 23: 23a, REHAIVERETE
r4a br B9 A THE S S {5 X, AL 4G TR G 21
(gt 2 N 244800 R0, nT L% JECR A A
FIAXPEATIEIR . 23b, WA PER,, AR E A
NFERERER 225, 2 0L TRIPOD-Cluster™,

ffE: WP, BRI PERETEAN TC e
XFFRERITE & VAL A2 T B N2, D4
45 55 A0 M BETE A 48 B A0 Ak B & H B X ]
VE# A 2% TRIPOD-Cluster 15 #830 &F XF A [ 7
BN BESEAT AR RRITA , JF EA 718 Y m iR ke
55, Nt K5, ANOVA 4, HUHEAS [A] I 41 A5 0P B
R IEREAGI R . ETHRITER, #
BRI RIMERE ) 22 ok IR, U B nT BB A S5 bk
Ji PR B XA o P A s i), Gn BCd o i . R AR
FEFNTREN R F- 5 45 )/ Z I DG R, FE3E e 7Y



o (B M AN FE R S IR PR 2 & 2025 4F 1 55 32 55 1 30

PERE TN X S T 1 I

B SCHR AL TS 4 = EEPERE TR BR (AUC, sk
PE L RESPE) M S AR X R], I3 A AN S A
TR R T 72 AL RE
275 MBA P FKH 24 WIREREEH, 5K
A TSR, AR RE R IR

ffE . BB BRI BB, A B sy
SENTESUE BT T W B0 E T B TR, PR A AL
ZHUAS T B R R R DA R E B PR . HLAS S S B
S LGSR —FF, WZR R 5 g R AR T (Y 25 2
ALHE T G AL RS SR e RE . VR N R AL R
JE BRI B, R AL L B T
HhE] E AR, DA ST (B i T PR - sl i
Je ISR A R R 8T I AR A v e
FI, ALHE XA B R B DL R LAt A OGP R 4
B, JHFE AR Z 18 T ] A0 sy BRAE:

B SC A BB R, R I I PR B

RUTH AN 25
2.8 itit

2.8.1 M FH 25. XFEEEE R TR,
FEEABGE H Y, KAe B A BT A R R e A
A )

fif#13:: TRIPOD+AI ZER MG H FEHE R4 %)
FEGE R T B AR, A TG R, PLAN
SIS RN PR . A 5 b R
RIS e 0I5 | SRRl | Tl ol ge i T4 R A4
e RE, VeI 45 e Bk 3] T B ks B
(), B AR B 45 1 5 LA M E R s BE TR e, 23
BT Z A T SRR R B A sl i, i)
T B AR, S R R TR AR A e
TR A | F 9% 235 SR 2 7538 FH 1 A A S T 55 n) Rt
T4 s AR 2 A 33 P R, PR (™

B SCHETHE TR 43, $2 3 SCRE = 4T 1 Fp G AR
I, SR AE M A LA AR B A
B RIS ON ABIR T AR Sk AT T a4k, ATRES R
T NEFER NN o
2.8.2 AN £H26: THEZWIRITEER D
BRI CankeA i = R E  BEAR /N i LG Bk
R ) BTG | R R . e AN A AP
AR

fiftist: TRIPOD+AI il 5% & (840 H4% G il
AR —FE | TEANTHS ARG 0 & RS R, 143
Bk 26 Jmy B 14 1T B XI5 465 SRty R i P far . AN o
PE LR AT MR A5, BILAS S S R A SR PR
PE A TR i S ey, B AR R L SRS

e 9

PP I R A HERE | IS BRI BERA R VR I
B, AT M I e JR B, DAHS Bl isE A PEAG
FEAE I B L 3G TR AT

BISC “vHE” FA R TSR A R
il . FhG R R PR | AR SRR SR BR M L B
B PR 25 1 SR FR 4
2.83 #EAE AN JKH27: 27a, #IRAEN
T AERIES, Gnfa] 74k 1 Ad PR B & ol AN mT 75 20 s
(Chn 5l 7854 ) 5 27b, BAARH P7E AL H R ASL
ol (o AR R e S A5 T B AT A E, DA 2
AL HRAK T 27¢, PHET — 85007
AN, HE S SRR )i P Rl 4

fifi . AH AR G AT RY, HILAS 2% > BIRIAE ST
By FH rh X SR S 0 BESR B A A . T IS
155 0T i A BCHE AT R PR 4% i i PR T 5 £ 22 BN AT
A, Pt TRIPOD+AT ZERAFSE TR 2 4 4
IR UNAAT A A0 A P b, AR A A R ) v w
FRTFEME o 1 07 EL A8 B DA S A B30 o = r
FHAIRRIERN 5k, ARG JoT 2 25 B e 2R 2540 e A B
SR, ANECEAR AN L BEAE IE S R, e X s
J5 ¥k AT REXTASE UL A SR s ™, 1bAh, TRIPOD+
AT ZER AT 3 WRA FH P A6 (0 FHASE A 2 15 7 2
TTEAEAL L, Ff48 T Ll HIR K, DAR £f
PERIYE A A 25 H

FEBISCH, AR T R, {10 4~
A OCAE &, DTS A e 3 A1 00 T A1 RE TR 37
BB SERPERI AT SR, BEAh, 1B3CHE ), Inter TAK-
ML BRI T & — R P e T2, H P
AT DL Ao AT B0 A8 B SE IR, BRI T Ad ]
. TR R A ST 7 18], 18 SCH T i — 2 R
BERUSE P A P B, [R]R SR R R AR
FEARFIESF IR B BRI, AR A 12 I R
S S FAME.

2.9 TRIPOD+AI & B/ {EH

TRIPOD+AI & BA{E & TRIPOD Y5 ik,
6 2 T B0l 52 A BUC TRIPOD (2015) o T H 2H %
JHB TR A e SCERE IR (s FHXI 5, LAWY
WAHOC NS, I3 TR AHOCHH Y .

WF5E N BT 5 48 TRIPOD+AT 3 B304, nf
ME 5l i (https:// www.tripod-statement.org/) T
WE M AN TEATRE 1 ARE, X R b g R — 45 H
B—PEATH A, FEPA AR, LAE T4 ul R 477
HRGHUE N, PR PFA ROR . AR RS A X 2%
HAWEE, WasiH s sl ARG & . iR 4 B ARE
HTFAMT, TAEEHHIEE “NA” (notapplicable,

http://www.gensurg.cn



e10 Chinese Journal of Bases and Clinics in General Surgery, Jan. 2025, Vol. 32, No.1

AIEH) , FERRE SRR A R . iR
P T SCFE R R BRI, M DAE I SO 4R B, Fean
A RBIRIVERE A HE PRl B 3R | B 4 B AR sk 4
LU SE A, PTRCA RN TR RL, If7E 30 5]
o tesh, SR AT R 5 B, WA £
T A B (Ul o A FF V), LSRR E
WIPERIRT S . SERURS 5, DR B A SR
P52

TRIPOD+AI i H 4] — P, % BAUH T
PETH TR 58 45 1 B B B, AN
PEAG T B [Ali), TRIPOD+AT 6 £ ¢ iy K343
ZH BRI RS ARINUT , (BA L% HIE AL
TIHRRRR R IR AT R4 HE . R, %38 BT
AR A% 2, BRI Ry B F A A K H
P TIR EEK

3 N

TRIPOD+AT YE R & X AL A% 27 > O AsE Y () 4
HRE, REWE T INERITF & BG4 72,
TR E IO B R R | A8 R B . B T
AP ER, JEXTRIRIMEREUEA T 2L . BN
— BRI TR, MR A P e R R i
ORI, B FE0R O% I ALY Y 328 B 0
SR, AH HAR S TR R () 4 5 25K, TRIPOD+
ATSENN T X220 B | A 25 4% 1F 4 21 % B 1k
M AAEE K, Rl R TEPPAE BRI AL e 1B, 75 ]
BN IS IR AR AR, FF M AR RLRE 3=
P25, {H TRIPOD+AI & HARZ, i 1T HEAITF
K VAR BN R S5 R T LA, B
F2 0 H AT REXT W9 B AEAE—E PR . R B E
5% 3 T8 G b PR A AT X — 8 e, 285 B T AH
K&H, IFAE BT X — TR
i E P B 2E AT A REAL R R, I R I PR S 1
PR AT IR R T

EEE

lagor RFEW: AXLEERAEFERT (FEEH
EH5ERRE) HBRFR, RINBAMELESF N R,

1B Tl W . U0 0% M 3t 6 5t 46 3 0k X
HEE LM, BEARE, FASUR R ASRATRAN
TG R B A A ACHE 5 B AR R A B R
BB E. KRATWEANB RN EREATT £
BHA, AAXFEEMMETLLHATTRA, AREH
MR RETEEXH, RIPAMYFEHERATLERSR,
AR WL E ., FARAAMEEE, UK RLRK
A F A5 BE

http://www.gensurg.cn

S Lk

1 Au EH, Francis A, Bernier-Jean A, et al. Prediction modeling-part
1: regression modeling. Kidney Int, 2020, 97(5): 877-884.

2 Esteva A, Kuprel B, Novoa RA, et al. Dermatologist-level
classification of skin cancer with deep neural networks. Nature,
2017, 542(7639): 115-118.

3 Deo RC. Machine learning in medicine. Circulation, 2015, 132(20):
1920-1930.

4 Collins GS, Reitsma JB, Altman DG, et al. Transparent reporting of
a multivariable prediction model for individual prognosis or
diagnosis (TRIPOD): the TRIPOD statement. BM]J, 2015, 350:
g7594. doi: 10.1136/bmj.g7594.

5 Collins GS, Moons KGM, Dhiman P, et al. TRIPOD+ALI statement:
updated guidance for reporting clinical prediction models that use
regression or machine learning methods. BM]J, 2024, 385: e078378.
doi: 10.1136/bmj-2023-078378.

6 De Filippo O, Cammann VL, Pancotti C, et al. Machine learning-
based prediction of in-hospital death for patients with takotsubo
syndrome: the InterTAK-ML model. Eur ] Heart Fail, 2023, 25(12):
2299-2311.

7 ERERE, BT, SRR, S MATUS 52 WA R AT SR
ML — TRIPOD 74 W fift 2. H R TIEBR £ 2% 3, 2020, 20(4):
492-496.

8 Van Calster B, McLernon DJ, van Smeden M, et al. Calibration: the
Achilles heel of predictive analytics. BMC Med, 2019, 17(1): 230.
doi: 10.1186/s12916-019-1466-7.

9 Jamarani A, Haddadi S, Sarvizadeh R, et al. Big data and predictive
analytics: a systematic review of applications. Artificial Intelligence
Review, 2024, 57(7):.

10 Adler-Milstein J, Chen JH, Dhaliwal G. Next-generation artificial
intelligence for diagnosis: from predicting diagnostic labels to
“wayfinding”. JAMA, 2021, 326(24): 2467-2468.

11 Smith BT, Smith PM, Harper S, et al. Reducing social inequalities
in health: the role of simulation modelling in chronic disease
epidemiology to evaluate the impact of population health
interventions. ] Epidemiol Community Health, 2014, 68(4): 384-
389.

12 Yang C, Kors JA, Ioannou S, et al. Trends in the conduct and
reporting of clinical prediction model development and validation:
a systematic review. ] Am Med Inform Assoc, 2022, 29(5): 983-989.

13 Bhandari N, Walambe R, Kotecha K, ef al. A comprehensive survey
on computational learning methods for analysis of gene expression
data. Front Mol Biosci, 2022, 9: 907150. doi:
10.3389/fmolb.2022.907150.

14 Chen P, Wu L, Lei Wang. Al fairness in data management and
analytics: a review on challenges, methodologies and applications.
Appl Sci, 2023, 13(18): 10258. doi: 10.3390/app131810258.

15 Liu F, Panagiotakos D. Real-world data: a brief review of the
methods, applications, challenges and opportunities. BMC Med
Res Methodol, 2022, 22(1): 287. doi: 10.1186/s12874-022-01768-6.

16 Ferrara E. Fairness and bias in artificial intelligence: a brief survey
of sources, impacts, and mitigation strategies. Sci, 2024, 6(1): 3. doi:
10.3390/s¢i6010003.

17 Christodoulou E, van Smeden M, Edlinger M, et al. Adaptive
sample size determination for the development of clinical
prediction models. Diagn Progn Res, 2021, 5(1): 6. doi:
10.1186/s41512-021-00096-5.



o [ e R SR SRR A & 2025 4E 1 H 5 32 B4 1 1)

18

19

20

21

22

23

24

25

Ng W, Minasny B, Mendes WDS, et al. The influence of training
sample size on the accuracy of deep learning models for the
prediction of soil properties with near-infrared spectroscopy data.
SOIL, 6: 565-578. https://doi.org/10.5194/s0il-6-565-2020, 2020.
Debray TPA, Collins GS, Riley RD, et al. Transparent reporting of
multivariable prediction models developed or validated using
clustered data (TRIPOD-Cluster): explanation and elaboration.
BM]J, 2023, 380: €071058. doi: 10.1136/bm;j-2022-071058.

P LT, . BT L URAR 09 TS 302 W 2 TR R T A
RIS MG (TRIPOD-Cluster) i, PPk, 2023,
103(36): 2893-2897.

Gerds TA, Kattan MW. Medical risk prediction. New York:
Chapman and Hall/CRC, 2021: 312.

Cusworth S, Gkoutos GV, Acharjee A. A novel generative
adversarial networks modelling for the class imbalance problem in
high dimensional omics data. BMC Med Inform Decis Mak, 2024,
24(1): 90. doi: 10.1186/s12911-024-02487-2.

Rajaraman S, Ganesan P, Antani S. Deep learning model
calibration for improving performance in class-imbalanced
medical image classification tasks. PLoS One, 2022, 17(1):
€0262838. doi: 10.1371/journal.pone.0262838.

Liu S, Vicente LN. Accuracy and fairness trade-offs in machine
learning: a stochastic multi-objective approach. Comput Manag
Sci, 2022, 19: 513-537.

Zou KH, O’Malley AJ, Mauri L. Receiver-operating characteristic
analysis for evaluating diagnostic tests and predictive models.
Circulation, 2007, 115(5): 654-657.

26

27

28

29

30

31

32

33

o1l

Obermeyer Z, Emanuel EJ. Predicting the future - big data,
machine learning, and clinical medicine. N Engl ] Med, 2016,
375(13): 1216-1219.

Finlayson SG, Subbaswamy A, Singh K, et al. The clinician and
dataset shift in artificial intelligence. N Engl ] Med, 2021, 385(3):
283-286.

Probst P, Wright M, Boulesteix AL. Hyperparameters and tuning
strategies for random forest. WIREs Data Mining Knowl Discov,
2018, 9.

Talic S, Shah S, Wild H, et al. Effectiveness of public health
measures in reducing the incidence of covid-19, SARS-CoV-2
transmission, and covid-19 mortality: systematic review and meta-
analysis. BM]J, 2021, 375: e068302.

Chen 1Y, Joshi S, Ghassemi M. Treating health disparities with
artificial intelligence. Nat Med, 2020, 26(1): 16-17.

Mazzolenis ME, Bulat E, Schatman ME, et al. The ethical
stewardship of artificial intelligence in chronic pain and headache:
a narrative review. Curr Pain Headache Rep, 2024, 28(8): 785-792.
Gil-Fuster E, Eisert J, Bravo-Prieto C. Understanding quantum
machine learning also requires rethinking generalization. Nat
Commun, 2024, 15(1): 2277. doi: 10.1038/s41467-024-45882-z.

de Jong J, Emon MA, Wu P, et al. Deep learning for clustering of
multivariate clinical patient trajectories with missing values.
Gigascience, 2019, 8(11): giz134. doi: 10.1093/gigascience/giz134.

Wk HIW. 2024-11-25 &lIHY: 2024-12-23
ARG ¥ =i

http://www.gensurg.cn



