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[ E] B0 % STEHA R RLO AUESE (ST-segment elevated myocardial infarction, STEMI) 8. 34 A fG [6 2%, 227 T
% STEMI R E ARG FEZOIEA Egﬁ:(major adverse cardiac events, MACE ) % 2= XU (4 £k RIFE 0 . 3% - 6 H 2017 4
1 H—2018 4F 12 J 7 5 5t BERL K5 Bl g e 22 55— B B 12 W o B & STEMI JFAT 28 B e R 3l ik A AR (percutaneous coronary
intervention, PCI)IAYT I 166 4l & F N HFTEXT AR, I BT 24 1 F K3 MACE 9% AR 1520, 73 MACE 41 (62 $i)) 54): MACE 28
(10441 o FIFH LASSO 145 Cox W43 B 6 fesier P 2, I A AR I AR Y . 33 32180 TAERRIE 2K (receiver opera-
ting characteristic curve, ROC) iR H 3 2k (decision curve analysis, DCA) REHE Hh RSP RR R f RE , I am Bootstrap?ﬂi &]
FHRE S IE A R A RS E 1 o 85 SR - LASSO (1155 Cox 1119 45 53 3 BH v Mz 41 Ji H Jise il AH OC I8 J5052 280K 11 (neutrophil gelatin-
ase associated lipocalin, NGAL) JULEF . & A= AMI Z2 48 56 AH 56 3l ik 388 04 B 18] L 25 25 559 104320 (left ventricular ejection fraction,
LVEF) AHSEARSCE KA & STEMI AR S5 &4 MACE B EE 2GR K 3R (P < 0.05) , FIHTX 5T brms gt 1 41 2k P T
Bl FEPCIARR 6.12.24 0 B ROC fHZL T I FR /153124 0.95(95% C1:0.89~1.00) ,0.94(95% C1:0.80~0.99) .0.87(95% CI:
0.82~0.93) , # KT HAANE KL R 3R 5 Calibration 15 1 I 232 T BRAR I 2R s DCA 112 7R 51 Ze IR RIS AU A 0.25~1 R (LA 3 V5 el
MR AF, G518 : AWFFARE R & STEMI 4 PCIAR S & 42 MACE A R R A i 1 51 4k [ T 85480 , 28 Bootstrap P
BGUE ST , 72 TN AR A B A A AR RE S AR T, RE RS A S T M T3 R & STEMI 8% PCIARJS 6.12.24 1 MACE 1 & A2 K
Ko XA B AR STEMI i i 8 & S T ML T Ba YT, ek s .
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Establishment and validation of prognostic risk homogram model among patients with

premature ST-segment elevation myocardial infarction

ZHANG Xin,DING Ying, YAO Yiren,GU Yang' ,ZHANG Xiwen"

Department of Cardiology , the Affiliated Huai’ an No.1 People’ s Hospital of Nanjing Medical University , Huai’ an
223300, China

[Abstract] Objective: This study aims to analyze the risk factors of patients with premature ST segment elevation myocardial
infarction (STEMI) and to develop a nomogram model to predict the risk of postoperative major adverse cardiac events (MACE) in
patients with premature STEMI. Methods: A total of 166 patients diagnosed with premature STEMI undergoing percutaneous coronary
intervention (PCI)in the Affiliated Huaian No.1 People’s Hospital of Nanjing Medical University from January 2017 to December 2018
were selected as the research subjects, and they were followed up for 24 months. According to the occurrence of MACE, they were
divided into MACE group (62 cases) and non-MACE group (104 cases). Risk factors were screened using LASSO regression with Cox
regression analysis, and a nomogram prediction model was constructed. The efficacy of the model was evaluated by receiver operating

characteristic curve (ROC) , clinical decision curve (DCA) , calibration curve, etc., and the stability of the model was verified by
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Bootstrap self sampling. Results: The results of LASSO regression and Cox regression showed that neutrophil gelatinase associated
lipocalin (NGAL) , creatinine, time from AMI to opening of infarct related artery, left ventricular ejection fraction (LVEF) , infarct
related artery were significant risk factors for the occurrence of postoperative MACE in patients with premature STEMI (P < 0.05) , and
the nomogram prediction model was constructed using these 5 predictors. The areas under the ROC curves of the models were 0.95
(95% CI:0.89~1.00) ,0.94(95% CI:0.80~0.99) ,0.87(95% CI:0.82~0.93)at 6, 12,24 months after PCI, respectively, which were
larger than those of the individual risk factors. The calibration curve is close to the ideal curve. The DCA curves showed better
performance of the nomogram prediction model in the 0.25~1 threshold probability range. Conclusion: In this study, a nomogram
prediction model was constructed based on the significant risk factors for the occurrence of MACE after PCI in patients with premature
STEMI, and after Bootstrap internal validation, the prediction model had better efficacy and stability, and could accurately predict the
risk of MACE at 6,12, and 24 months after PCI in patients with premature STEMI. It is helpful to carry out individualized intervention

treatment for high-risk patients with premature STEMI and improve their prognoses.
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ot BE S5 B A MACE I H %, #5524 N H WK &
M R TRIE SRR 24 A o MRS MACE 19 4 £ 15 B
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Table 1 General data of MACE group and non-MACE group
MR bR BB (n=166) MACE £ (n=62) 4EMACE(n=104) P18
P (%) ] 0.84
5 123(74.10) 47(75.81) 76(73.08)
‘8 43(25.90) 15(24.19) 28(26.92)
TR (R 3+ 5) 52.29 + 6.25 51.95 + 6.08 52.49 + 6.36 0.87
BMI(kg/m’,% = 5) 23.55 +2.06 23.48 + 1.69 23.6 +2.25 0.71
WA [0 (%) ] 0.15
el 91(54.82) 39(62.90) 52(50.00)
¥ 75(45.18) 23(37.10) 52(50.00)
IR [ (%) ] 0.54
H 108(65.06) 38(61.29) 70(67.31)
G 58(34.94) 24(38.71) 34(32.69)
BEIRIE (n(%) ] 1.00
H 70(42.17) 26(41.94) 44(42.31)
Jc 96(57.83) 36(58.06) 60(57.69)
FIGH [n(%) ] 1.00
H 86(51.81) 32(51.61) 54(51.92)
I 80(48.19) 30(48.39) 50(48.08)
23 1 B (mmol/L, % + 5) 6.39 + 1.44 6.49 + 1.39 6.34 + 1.47 0.36
LDL-C(mmol/L,x + s) 3.16 +0.80 3.29 £ 0.95 3.08 + 0.68 0.30
KA MACE BRI [, M(Pas, Pis) | 16.00(24.00,24.00) 6.25(12.00,17.00) 24(24,24) <0.01
WL (pmol/L, % + ) 65.24 + 13.83 74.62 = 14.08 59.65 = 10.22 <0.01
LVEF(%,% +5) 47.33 + 8.39 44.05 +7.34 49.28 + 8.4 <0.01
NGAL[ ng/mL,M(Pss, Py) ] 178.20(137.60,217.57) 192.40(156.03,256.20) 166.30(130.58,203.33) <0.01
KA AMI ZFESEAHSC 0 ik 38 (4 B 1] (h) 7.10 +2.54 7.98 +2.81 6.57 221 <0.01
TESEAH KBk [n (%) ] <0.01
A7 ik 48(28.92) 11(17.74) 37(35.58)
B it <7 43(25.90) 8(12.90) 35(33.65)
[SSa 75(45.18) 43(69.35) 32(30.77)
A 1.5 1.3 ].2 ? ? (.) B 151514 13 13 11 11 77 5 4 1
0.8 1
0.6 - 8.01 !
047 gg 7.5 '
ﬁ 0.2 1 — § | 1
0.0 = —— ETO- terseall) |
-0.2 1 Tl g
-0.4 6.5 i
-0.6 T T T T T T T T T T T T
-6 -5 -4 -3 -2 - -6 -5 -4 -3 -2 -l
Log Lambda Log(\)
A:TASSO )5 =B A& 5 B LASSO [91558 LIS TEA
E1 FE%STEMIEE RG4S MACE XU EZHLASSO BlA7F k4R
Figure 1 LASSO regression screening results of risk factors for MACE in patients with premature STEMI
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S BEBEAH G B K A e ks PIECR 0.67 , AN HAT 42
TR B R T IE IR SEAR G Ik 5 B R AE
BB SRS ARG G, 154 AN ARG SRR
2.4 5| & TR AR 6 M) 1
M4 LASSO [F1H 5 Cox [11 U 53 Hr 4145 1 45

H4 5 AT P - NGAL LT L & A= AMI 245 SEAH ¢
SNk T8 A (TIME ) \LVEF 5840 56 30 ik (Ar-
tery ) 40 ARG 51 2k (K1 N 7R (1] 2) o B4k KT A
D75 R AR BRI F8 B % o S AL VE TR LR, 4RA5
XTI Points ™l 14 7385, FRAE AR IAE BR 1) 70 B0k
i, 53] 553 (Total Points ) , BT 451 424 4F |
LA 24E MACE &AM, il hndt B &% STEMI T
17 PCILAR M B, WLEF 4 80 pmol/L, LVEF 24 40% .
NGAL 2} 240 ng/mL , TIME > 8 h, 1 5€ 4 3¢ 3 fik
Ak, D32z 8 28 X6 I 5L 53R 50430430420+ 10=
140 43, 3% 2. 3% 6 > H MACE 3514 & 2E Bt Ry

15% , 124~ J MACE S04 & A= iR K 40% , 24 4>
H MACE S5 % A= IR R 80% o
2.5 RAEF & E TR AR A 69 2Rk

# T PCIARJG 6.12.24 1 H 19 NGAL LT
KA AMI 2| # FE AH 3¢ 30 ik FF 38 /B 8] (TIME)
LVEF FHZE A 3 ik (Artery ) 15 51 28 EI#8 5) ROC
i<k (K3), 64 HBFAUC. qwe: 0.81(95%CI:0.67~
0.94) , AUC.xcar: 0.84 (95%CI:0.73~0.94) , AUC _pyis :
0.69 (95% C1: 0.56~0.79) , AUC _y 5 : 0.83 (95% CI:
0.70~0.94) , AUC _ puen : 0.71 (95%CI ; 0.63~0.83) ,
AUC _yo : 0.95 (95%CI : 0.89~1.00) . 12 4> f B
AUC _ie: 0.80 (95% CI: 0.71~0.89) , AUC _ year.: 0.85
(95%CI: 0.77~0.93) , AUC _ yir: 0.67 (95%CI: 0.57~
0.77) , AUC.s : 0.82(95%C1 : 0.74~0.90),AUC._110:0.65
(95% CI: 0.55~0.75) , AUC _ iz 0.94 (95%CI: 0.80~
0.99), 24 HHF AUC e :0.64(95%C1:0.55~0.73),

%2 EBEXASTEMIEEARGFEYE MACE KEEH Cox [E T4 #7
Table 2 Cox regression analysis of risk factors for MACE in patients with premature STEMI
PR 2R [E 0 ZHZ PR
e HR 95%Cl PIH HR 95%CI PIH
JILEF 1.07 1.05~1.09 <0.01 1.06 1.04~1.08 <0.01
LVEF 0.93 0.90~0.96 <0.01 0.95 0.91~0.98 <0.01
NGAL 1.01 1.01~1.02 <0.01 1.01 1.00~1.01 <0.01
S A AMI B RESEAH 5 20 ok 388 At Ast ] 1.26 1.13~1.40 <0.01 1.16 1.04~1.29 <0.01
FHAEAR Bk
E)ia 1.00 NA NA 1.00 NA NA
Bk 4.02 1.89~8.56 <0.01 3.92 1.77~8.68 <0.01
A bk 1.22 0.49~3.03 0.67 1.76 0.67~4.62 0.25
0 10 20 30 40 50 60 70 80 90 100
P()inls T T T T T T T T T T 1
JULEF 4b 5b 6I0 7b sb 9b 160 1 1'0 1 2'0
LVEF 75 70 65 60 55 50 45 40 35 30
NGAL 80 120 160 200 240 280 320
TIME 23456789 11 13 15
. A1k
v ) 573 AT SZ
Total Points 020 40 60 80 100 120 140 160 180 200 220 240
HAEMACE 005 020 050 080 099
14 MACE . . L .
0.05 0.20 0.50 0.80 0.99
24E MACE L . P )
005 020 050 0.80 0.99
2 R % STEMI & PCI ARG % £ MACE KU H) 51 2k B

Figure 2 A nomogram predicting the risk of MACE in patients with premature STEMI
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AUC _xear: 0.66 (95% CI: 0.57~0.75) , AUC _ 1y : 0.69
(95%C1: 0.61~0.77) , AUC ys : 0.81 (95%CI: 0.75~
0.88) , AUC s : 0.70(95%CI: 0.62~0.76) , AUC..yoir:
0.87(95%C1:0.82~0.93) . 7EPCIARJ56.12.244 ]
B, 20 2k BIAL Y 1) AUC ¥ 5 T B A fa i I &R 1Y
AUC, HAE6.12.24 4~ H I, 5128 EIFE R AUC Ky
0.95(95%CI: 0.89~1.00) ,0.94 (95%CI: 0.80~0.99)

A

0.87(95%C1:0.82~0.93) , 4 i 7 HH 51 2 RIS AU A7 B
Uy AL fE
¥ PCLAR S5 612,24 4> H 31 26 1 114 70 ) XU 5
SR MACE & A= 2 E AT L, 0 26 1 1 7 2
STEMI 2. H B & £ MACE SR 52 b th 2k 4442
T EEAR TR (&1 4) BT TR0 (4 A o 3 4 AT
FEL BT TE] 2 24 1 H 19 5. & STEMI &2 3% BA

1.0 = 1.0 1.0
: |
0.8 7 0.8 0.8
J
i 0.6 ! J i 0.6 i 0.6
% 0af || = =
X047 ] UG R 0.4 CAUC N 049 I = AUCum:
AUCxou ' AUCxen. KA AUCxou
_ AUC ver . AUC e . AUC, ver
02 = AUC y 02 = AUC y 02 1y = AUC y
AUC ey AUCnuen AUC en
0 - AUCy. 0 = AUCyui 0 = AUCyu
0 02 04 06 08 10 0 02 04 06 08 10 0 02 04 06 08 10
145 145 15
A6 HAATEFRII ROC IR ; B: 121 4 MEFRIY ROC H1ZE 5 C: 2441 2 MEFRIY ROC I £2
E3 ROC & 247 A [E B 8] & 4547 % MACE %& & XU B9 Tl 380 51
Figure 3 ROC curve analysis of the prediction effect of various indicators at different times on the risk of MACE
A B .. o C - e
1.0 7~ 1.0 . 1.0
Ea Il = -
Jm ol 7/ I\’IE"_'
j=4
E 0.9 0.8 y
3 g o6
208 =
= =
& = 0.4
# 0.7 ] K
m = ¢
N < o02df”
© ().6- a

0.75 0.80 085 090 095 1.00 0.6

61 H SIZL K Tt MACE %2 4E R] B/

0.5

12 I BRI Fti MACE 2L 7T g

A6 DT IIRIMEZE B 1201 BORHEIN 25 C - 24 DT yRfE 2
El4 REIRTE )2 EAR B B R A B 2

Figure 4 Calibration curve analysis of nomograph models at different times

W38 B 2R TR R TS T4, DA £k R A A
ROC Hi1 & (1) e 4 cutoff {5 374.12 4 FHH, 43 MAKA
B 20 (PF43<374.12) Fliss WU 40 (PF43=374.12) .
ZH 1) Kaplan-Meier 1 £k 35 A Hh 2% W51 2 RIT7E X S35
JRUS: MR XU £8 2 7 iR (P < 0.001, [#15)

HR 4l A B IS 24 1 H N MACE 19 & AR5
DL R ARSI F F 86 PRI 2R %o TS 250 471 2% 51 364 7
T DCA MM (1 6) . 7£0.25~1 HERIE I, A
AR LS
2.6 3 & BTN BLA 69 1 SR IEIE

{5 FH N3 Bootstrap B831E 1 000 Y A X #4) 4
MY AR TR JE AT 5 (6 3) o C-index ¥ > 0.8, Brier

0.7

T T T T T T T T
0.2 03 04 0.5 0.6 0.7 0.8 0.9
244~ A AR TN MACE % 4= 1T fig

T T
08 09 1.0

Score ¥4 < 0.25, B 2835 58 Bootstrap 5 ik 14 51 £k
AT 1) X 73 RE 7 5 A I RE 71 ¥ 804 Hosmer-
Lemeshow £ 56 45 2y x'=5.11, P=0.75 , ¢ B 51| £ [&]
TSR 5 SEPRE 2 18] 25 S o g T22 2 .

3 3 8

AWFFE BN, MACE 4 NGAL . % A AMI 2| Ffi 4E
2% 20 Jik T 38 A Bt (6] L A8 B 56 s ik Sy i e
YR AECES TIEMACE 41, LVEF ik T3E MACE
2, 20t LASSO [l )= i 35 i f& 6 [H 28 0 NGAL &
A= AMI BIBESEAH SC S k38 i st 1] LS \LVEF A5
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Figure 6 DCA curve analysis of nomogram model
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