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[ Abstract] Objective : To comprehensively analyze the influencing factors for the prognosis of patients with acute myocardial infarction
(AMI) after percutaneous coronary intervention (PCI) ,to construct a prediction model and a prognosis scoring system , and to provide a
reference for individualized vascular treatment in clinical practice. Methods : A retrospective analysis was performed for all AMI pa-
tients who underwent PCI in The Second Affiliated Hospital of Nanchang University from January 2018 to June 2022, with the follow—
up outcome of the onset of major adverse cardiovascular events (MACE) for the first time after surgery. The ten—fold cross—validated
lasso regression analysis was used to determine the variables to be included in the model, and a random survival forest (RSF) model
and a Cox proportional hazards model were constructed. The area under the ROC curve (AUC) and calibration curves were used to
evaluate the performance of the model, and a risk calculator was developed according to the fitting results of RSF model. Results : A to-
tal of 3 880 patients with AMI were finally included in the study, among whom 473(12.2%) experienced MACE within one year after

surgery. Lasso regression obtained 15 variables including sex, type
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one year, and RSF score with the optimal cut—off value of 133 could also accurately distinguish the cumulative risk of MACE (P<

0.001).Conclusion : The RSF model and the scoring system constructed based on the above factors can effectively predict the risk of

postoperative MACE and perform risk stratification, thereby helping cardiovascular physicians to formulate individualized treatment

regimens in clinical practice.

[Key words Jacute myocardial infarction ; major adverse cardiovascular events ;random survival forest; Cox regression ; prognostic score

2 P 0 UL #E FE (acute myocardial infarction,
AMD) 2 AR Bk e FFLe e bl il s 48 5 R AY.O
WLARBEIRBE , B2 H A4 BRO ML B SE T die i UL
FR I PR LR 22— , T HL AR TEIR YT Hh B O LA
FER R AR WA RN . S H 28 B R S ik
4 A (percutaneous coronary intervention , PCI) f&if
7 2O VRIS Y H B, SR i B R R &
R I O LB | SRR AR O LR AE P 5
AN RO AU A7 29 17.8% B AMT B
TEAT PCIARJE 14E & A E2LO B A B FHAF (major
adverse cardiovascular events, MACE)®, 1 PCI H {j
HET [ MACE BER F00 28 98 K 22— Mk (it 4T Tl A
T£0.65 247 ) , H.iz FH Cox . logistic 45 B — 517U i 458
DR I BERLAE A7 AR AR — SR R 1o ) o AR DFSEAR
B BEHLA: A7 2 AR (random survival forest, RSF)Fi#Y |
N N T 2R R RS A 45 S | A S 46 A
P AR AT B A5 207 455 i AMLE A AR5
FRSZ IR A 2R, JFAR EE PCLIRU 343, Ayl R 1L A
PRI RIS

1 #RETE

L1 ARt %

A5 B WO A 2018 45 1 1 & 2022 4F 6 H i 5 7
TLVUAE B R IR BB AT & PCLFARBREIFAT PCIAR
RO IURESE B B2 Wi 7 AR IE AR ICD-10 97028, 1
ARIGHEVT VAL b o T ARG AEAL 548 VR 8 B0 A 8¢
RAE LU MAESE AFRE O LU R ST Bedf kO WU
B e e ST Bedh i MO URESE

WABRE : DEFER>18 2 Dl K #1112 210 WU SE
(AMD @9 12 h P s @9 22 115 AR K/N>1.5 mm; @7
[7] J5€ 57 (left circumflex artery, LCX) . 2% §ij [% 57 (left anterior
descending, LAD) | 47 5t IR 2J) bk (right coronary artery , RCA)
3 b # AT — AR A AR R AE >50% 5 @ BE N AT PCLIATT
I H 2 A SCIR BGOSR T D, A € 1)
A KBTS RIC S . HEBR AR IE : DA PCLUIEIR 201 ik 5%
A (coronary artery bypass grafting, CABG) 1677 %2 ; @3F
R FAl M55 85 A7 AR BT AR 5 D78 321 78 48 i g

>50% ; @A 3L BT Zy ki s M A ik e 51 3 ik ogg s @ %
o ] DC b e SIS o Bl A i 5 R i B DA B
A R ™ D REAN A T e A

N T FEAI VAR ARG B0 A AS R A 8 XU T
T, ASHIE STV 43 B AL AN A5 e IR RO o 20 T, &%
Richard $& H I PRI A RYREAS S 15307 i A 71101, &2
DRI 3 50010 A TS T L HE T ARE , A
FE&— A5 B4R RS PEB) AR TEFE 2L (body mass index, BMI)
WE AT 95 s A5, AR HI A 25 4ncs 28 R4 TR (systolic blood pres-
sure, SBP) . &F 5K J% (diastolic blood pressure , DBP) | Kiliip . £
% 5t 11 43 51 (1eft ventricular ejection fraction, LVEF) %5 | Ifil /&
K6 5 101 1 40 (white blood cell, WBC) | IfiL £1. 75 1 (haemoglo-
bin, Hb) . £L 40 i1 JE X (hematocrit, HCT) A8 850 LVLAS 5 H
(high—sensitive cardiac troponin , hs.cTn) Il 4# K (brain natri-
uretic peptide, BNP) &5, DL KT ARAF B AN IS P78 BEEE 728
FENKSCET  CAREH S sl 1SR DT TR R 0 B B
BV 55 7 ORI AL O A ST AR JEDT R VISR
HE . ARMAER B K B ER R R ST
SE, VA A TR FT A AR A7 0 G B R ) 2
12 HEizZ A

AWFFE Y PCI T ARBEVI45 R 2 ARG LAENE IR A
MACE , (& O URPESE T O WURESE OB AAE 0 T 83 |
PR LIS B BV O R SRR, B2 KT
| B 43 AR 2 TR (ICD-10) & X o
1.3 REFEH

A 1 B A B S5 AR SCAR LRI, X e e ) 4 S N B kA T
LB G IR, B R ALY KA 5 AR 1
W BE 5 7 BRI L 10 SR OB 1 45 R A7 S A ] 5 %0 7 Hh B
M RFHF A, I g2
1.4 “%tFrE

{1 SPSS 26.0 1 R 4.2.1 HEATHETH 4T , T BERER A
VU I3 R ERM, (Pos, P ) 1327, THECHERE R FH AR S A8 1 L i
THEIR o THEEGORIT 22 5 Mk LU BCR T o 5 30 5l U A6 38 437
THECFORMU SR ] R385 H 0 A3k @=0.05, 0t —78
1R B S A S 30% , U5 BR %A e, WA SR AR ol O

AR A 74% 205 R (multiple imputation by chained equations,

MICE ) 2 S 4 AN, FERCHR SRR 5, X AP M B A 7 3 ok
FEAL RO, A Z AU — i e A8 AT U5 — Ak 2 LAY/ i
2, SR A5 28 XSG TE Y Lasso [B] 56 12 49 A B HY (1) 48
0 [RI $ BR 72 3 0 B o I R AR R T | R



BERERKFZR 2024 £55 49 5 3 #5 (Journal of Chongging Medical University 2024.Vol.49 No.3 )

— 297 —

HLAE A7 AR (RSF) LA Cox L 1) XU AR RS, SR T A2 3
TAEFRAE {12k (receiver operating characteristic, ROC) T [H X
(area under curve, AUC) FIE i ph 28 PEAG AR PEfE . AR Bim
RSF RERY G 45 R0 By shiny P27 2 6 XS 306 o BF5Y
AR,

2 # R

21 BH—ER

WG I & L A 3 880 1] AMIT &%, Hirh R JF 14E N R
A BB M AN R FA 47361 (12.2%) . i & B
2 862 4] \STEMI 1 233 4] , &1 IfiL Ji 2 220 1] i PRI 1 151 41
B O RE R4 523 B, N R B BELZR N C1 SRR AR RN I R4
fiE(# MACE 3 4) L3R 1, &2 RS # o 4 A
7L A B LR S (=4.080, P=0.043) . B5 JR I 9 s (=
7.031, P=0.008) . 5 U) BE A 49K 5 (}’=4.188, P=0.041) |
LVEF i {5 (’=19.219, P<0.001) . HCT i 1% (}’=8.091, P=
0.017) .BNP & (}’=11.247, P=0.001) . Cre 1 5 (x’=13.060,
P=0.001) . eGFR i {& (x*=19.169, P=0.002) K Ifil 1% % %% i
BE 5 (x’=18.076, P=0.001) (4 (i 35 A 5 00 5 % 4 MACE. H
T 45 o 2B 1 R S A o A, R H R AT R L G SR B Ak B
(n=5 000) , 8 F B R AL 2 8 I 2k 41 (70%) F1 5 i 20
(30%) , Y1 &k4L 3 500 f], B UL 1 500 ], 5 41 1] 45 A% & 2%
S E X (FR2), F2WEBmR, 24 i MACE 2
KR & A 3Rl 2R 28 log—rank £ 56 22 F 048 3 24 5 L (P=
0.760) .
22 ETEHik

WF5E I 7 78 A~ KL £k FRAiF A8 & (Bl L B <30% ) 7 by
Lasso [0 T ff) & 36 700 X . Lasso 713356 38358 7101 9% I 22
/N lambda (B, 55 28 8 UM 51 L 2000 LB ZE S 18 5 1l
JE BEPR IR B DhBEAS 4 . BMILLVEF ,HCT .BNP.Cre .eGFR ,
P A e ok SRR M PR A AR B RO IE M A AR 15

AR AR R FEL AL (Lasso [ RS WK 1.

DL 1A N R0 M A B EAAE N 45 578 i, Lasso [A]
T BT I AR AR A Sy B A 4, AT B R RN 2 5 3 Cox [0 )9 43
Mro BRI Cox MIASER LR A Wl BEIR G 5 A
4 LVEF 4% (40%~50% F1 30%~40%) \HCT % ik . BNP %
1 eGFR 3 MY H 8 TS 5 2% , Cre BRI Y £ 38 TS 554
Z N Z Cox WAL IR IR . LVEF 5K (30%~40%)
MDA TRE ARG MACE KLY fER &
2.3 AWML

R BEAY 15 A8 VR S Al Sr 00 R A BE AL
A AFRRAR(RSE) BRI TF % o FE I Zhad 72 rh B B B AR S
2000, A TR IESL A 25 F R gt | IFAE B0 UEAR ThoxAe e i)
RSF A RIHEATISNE . 4 T 1A RSF ALY )0 551 1 6 L i L%
T RSFHIAIF Cox fAVY CTEEUA AUC, YIZREE , RSF 5%
I 1) C 45 B H7 0.850, AUC H7 0.850 (95%C1=0.843~0.857) ;
Cox B T () C 45 %44 0.606, AUC 24 0.606 (95%CI=0.596~
0.616). BeUFSEA, RSFHAIY CH5 80N 0.774, AUC 9 0.774
(95%C1=0.761~0.787) ; Cox #5 B ) C 35 %4 1y 0.597, AUC Ky
0.597(95%C1=0.581~0.613) . ULIE 3. [R] s, T = {4 40 6
FAAS MR 26 F B 2 AU AE TR 1 4700 ML AS R 20 XU Ty
T LA e R P (B 4) .

R A AR B AF RSF A ey (A T SR PPAG AR i Y 2, 36
WY A e o AR ) DTk . 45 R R L BEAE 2 9L eGTFR.
LVEF 380 %28 R s BRECR: JHCT B e AN
1L & 5 MACE # #&5 JRURS: AH DG (181 5) o B 73 9% . eGFR il
LVEF 2z 8 () 34~ EEAH SR N %
24 Rapa

MR % RSF A5 AU 4LL & 5 1) 725 5t 0 P A (R XU 3T i
PSR AR AU 1T 43 1) i A A BT A5 (Score=133) 0 B %
I3 M G AL, G4 585 ), ARG 2H 3 29514, Log—
rank K5 K45 9 %, 2 4 IA) 9 32800 AR B FR i BRLR A4
RM& 2 RA I E X (P<0.001). TLE 6,

0.1

0.01 - —

0.1

-0.2

RS2

OB

= = -3
Log Lamhda =
e bl
%IZM , . i
5; 0.2 0.4 0.6 0.8 1.0
i 145
Fuas] [T
7 6 -5 -4 3
Log(\) ) N
Lassola] ] FrAILA= A7 AR 7Y ROCHZk

E1 AWHRHFARIE(ERETEME BN EFRWEEISMERITER)



— 298 — BERERKFZR 2024 £55 49 5 3 #5 (Journal of Chongging Medical University 2024.Vol.49 No.3 )

#1 MACEAMIEMACE AMELIFEN T S LN, % ;M ,( Py, P)s)]

AR i B(n=3880) MACE 24 (n=473) AEMACE 4 (n=3 407) XY/UAE P
P 2.135 0.144
5 2862(73.8) 362(76.5) 2500(73.4)
hes 1018(26.2) 111(23.5) 907(26.5)
SO UL 3.093 0.079
ST 1233(31.8) 167(35.3) 1066(31.3)
NST 2 647(68.2) 306(64.7) 2341(68.7)
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PR I 3 35 595(15.3) 100(21.1) 495(14.5)
P B IR 4 35 97(2.5) 14(3.0) 83(2.4)
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IR+ S B A 241(6.2) 20(4.2) 221(6.5)
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30%~40% 264(5.3) 182(5.2) 82(5.5)
<30% 87(1.7) 60(1.7) 27(1.8)
HCT 2.306 0.316
I 2963(59.3) 2098(59.9) 865(57.7)
P % 1925(38.5) 1326(37.9) 599(39.9)
U= 112(2.2) 76(2.2) 36(2.4)
BNP 0.007 0.932
EH 1649(33.0) 1153(32.9) 496(33.1)
i i 3351(67.0) 2347(67.1) 1 004(66.9)
Cre 3.709 0.157
B 4066(81.3) 2 825(80.7) 1241(82.7)
IR f% 8(0.2) 7(0.2) 1(0.1)
i =i 926(18.5) 668(19.1) 258(17.2)
eGFR 5.166 0.396
IEH 1459(29.2) 995(28.4) 464(30.9)
2 14 B R 10 342(6.8) 239(6.8) 103(6.9)
2 1 B S 2 0 2160(43.2) 1516(43.3) 644(42.9)
i P A 3 3 819(16.4) 587(16.8) 232(15.5)
18 B I 4 4] 133(2.7) 98(2.8) 35(2.3)
2 14 B A S 1 87(1.7) 65(1.9) 22(1.5)
RN S 2(2,3) 2(2,3) 2(2,3) 2634927.000  0.822
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R RE (MRS 0~50%) 10(0.2) 8(0.2) 2(0.1)
R (AR 51%~70% ) 38(0.8) 31(0.9) 7(0.5)
JEE A (AR D 7190~90% ) 1736(34.7) 1211(34.6) 525(35.0)
W™ A (AR 91%~99% ) 1332(26.6) 922(26.3) 410(27.3)
PH 2E (P9 423D 100% ) 1884(37.7) 1328(37.9) 556(37.1)
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JiRE i 56(1.1) 44(1.3) 12(0.8)
SCEAEA 4643(92.9) 3251(92.9) 1392(92.8)
JIREE LSS S EUN 301(6.0) 205(5.9) 96(6.4)
TS 2(1,2) 2(1,2) 2(1,2) 2604 285.500  0.635
MACE 0.042 0.837
% 3407(68.1) 2388(68.2) 1019(67.9)

= 1593(31.9) 1112(31.8) 481(32.1)
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