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Construct a prediction model of ventricular malreconstruction after emergency
PCI in acute STEMI patients based on angiography-derived
microcirculatory resistance and lipid variability
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[ Abstract] Objective To construct a predictive model for adverse ventricular remodeling in patients with acute ST-
segment elevation myocardial infarction (STEMI) undergoing emergency percutaneous coronary intervention (PCI) based
on angiography-derived microcirculatory resistance( AMR) and lipid variability. Methods A retrospective analysis was
conducted on 312 patients with acute STEMI who underwent emergency PCI from The First Affiliated Hospital of Bengbu
Medical University January 2022 to January 2024. Clinical data were collected preoperatively and at 6 months postopera-
tively. Patients were divided into two groups based on the occurrence of ventricular remodeling: the ventricular remode-
ling group (n=87) and the non-ventricular remodeling group (n=225). Baseline indices and lipid variability indices were

compared between the two groups. A predictive model was constructed using the aforementioned indices and its clinical
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value was analyzed. Results Significant differences were observed in age, total ischemic time, culprit vessel, and AMR,

Postoperative electrocardiogram ST segment drop of more than 50% between the non-ventricular remodeling group and

the ventricular remodeling group (P<C0.05). lLasso regression analysis identified 10 factors to be included in the logistic
regression analysis. Logistic regression analysis indicated that AMR, LDL-SD, LDL-CV, LDL-VIM, HDL-SD, HDL-
CV, HDL-VIM, LP(a)-SD, LP(a)-CV, and LP(a)-VIM are risk factors affecting the occurrence of adverse ventricular
remodeling in patients with acute STEMI undergoing emergency PCI (P<C0. 05). A model was constructed using the 10

risk factors selected by multivariate logistic regression analysis. Internal validation was performed using the Bootstrap re-

sampling method. The results showed that the predictive model had an index C of 0. 771 and an ROC of 0. 771, with good

fit between the original curve and the corrected curve, indicating good predictive performance of the model. Conclusion

AMR and lipid variability are associated with the occurrence of adverse ventricular remodeling in patients with acute STE-

MI undergoing emergency PCIL. The predictive model constructed based on AMR and lipid variability has high predictive

value for adverse ventricular remodeling in patients with acute STEMI undergoing emergency PCIL.

[Key words] Angiography-derived microcirculatory resistance; Lipid variability; Acute; ST-segment elevation my-

ocardial infarction; Emergency percutaneous coronary intervention; Ventricular adverse remodeling; Predictive model
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Table 1 Comparison of baseline data between the two groups
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JUBR 3% 6 [F) T/ (ng/mL) 174. 64(115. 64,284.52) 205. 23(124. 73,304. 23) —1.592 0.094
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Table 2 Comparison of blood variability between the two groups

e P 4 4 28 R Y
LDL 7 54
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HDL 75 & 1
SD 4.514+0.45 4.99+0. 46 8.396 <<0.01
Ccv 0.21%0.03 0.28+0.06 13.653 <0.01
VIM 1.44+0.25 1.69+0. 28 7.655 <<0.01
LPCa) 78 51
SD 5.68+1.12 6.68+1.12 7.072 <<0.01
Ccv 0.15%+0.03 0.19+0.02 11.483 <0.01
VIM 1.42+0. 22 1. 65+0. 64 4.725 <<0.01

2.3 Lasso [MF438T PR FE 45N 450 Won, 4F R
S I B A SRAR LS AMR AR S O #L B ST B v
(STR=50%) . LDL 48 5 #: (SD.CV.,VIM) , HDL 7§
S (SD,.CV ., VIM) \LP(a) 8 34 (SD,.CV ., VIM) &
ZE STEMI & 72412 PCIARFE AL L EARAR EH
S R 28 (P <<0. 05) 5 % b iR i 3% 48 i 17 Lasso
LI 4347, 907158 22 e /NI A 1A O 22 10 [N A5 31
IR AT 10 NP ZE[AMR,LDL 28 £ (SD.CV,
VIM) \HDL 78 5 £ (SD, CV, VIM) , LP (a) 48 5
(SD.CV.VIM) T8 AL WK 1~2,

2.4 Logistic MF4#r XF Lasso BIIH&E A 10 4~
KR #4722 K &R [BH 2 8, WA 34 2 S8 E . Logistic
A543 #r 45 5% 5 R, AMR, LDL-SD, LDL-CV, LDL-
VIM,HDL-SD, HDL-CV, HDL-VIM, LP (a)-SD, LP
(a)-CV.LP(a)-VIM 2 2 STEMI #1722
PCI ARJF & Az 0 % A B E G 10 fa i L& (P<<0..05),
e AR AR -0, 994, W3R 3,

12 10 9 4 1
2.01— -
1.04 s
= e,
-1.01
-2.04
R
Log(»)

1 Lasso B3 R#EEE

Figure 1 Lasso regression coefficient path
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Table 3  Risk factors for ventricular malreconstruction after emergency

PCI in patients with acute STEMI analyzed by logistic regres-

sion

A B S.E  Waldy* P OR (95% CI)
AMR 0.424 0.144 8.670 0.003 1.528(1.152~2.026)
LDL-SD 0.832 0.358 5.401  0.020 2.298(1.139~4.635)
LDL-CV 0.273 0.034 64.471 <<0.001 1.314(1.229~1.404)
LDL-VIM 0.435 0.143 9.254  0.002 1.545(1.167~2.045)
HDL-SD 0.224 0.112 4.000  0.046 1.251(1.004~1.558)
HDL-CV 0.422 0.212 3.962  0.047 1.525(1.007~2.311)
HDL-VIM 0.124 0.054 5.273  0.022 1.132(1.018~1.258)
LP(a)-SD 0.553 0.134 17.031 <<0.001 1.738(1.337~2.261)
LP(a)-CV 0.243 0.093 6.827 0.009 1.275(1.063~1.530)
LP(a)-VIM  0.434 0.124 12.250 <<0.001 1.543(1.210~1.968)

A —0.994 0.424 5.496  0.019 -
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Figure 3 ROC curve
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