
Am J Transl Res 2024;16(5):1678-1689
www.ajtr.org /ISSN:1943-8141/AJTR0154527

https://doi.org/10.62347/WZNF8280

Original Article
Risk factors for ventricular arrhythmias after  
emergency percutaneous coronary intervention  
in elderly patients with acute myocardial infarction

Yajun He, Jilun Liu, Yue Zhang, Ye Tian, Yuqiu Li, Erwei Liu, Rui Cao

Department of Cardiovascular, No. 215 Hospital of Shaanxi Nuclear Industry, Xianyang 712000, Shaanxi, China

Received November 20, 2023; Accepted March 10, 2024; Epub May 15, 2024; Published May 30, 2024

Abstract: Objective: To explore the risk factors for ventricular arrhythmia after percutaneous coronary intervention 
(PCI) in elderly patients with acute myocardial infarction (AMI). Methods: A retrospective cohort of 201 elderly AMI 
patients who underwent PCI in the emergency department of No. 215 Hospital of Shaanxi Nuclear Industry from 
April 2020 to January 2023 was analyzed. The patients were randomly divided into a training set (n=134) for model 
development and a test set (n=67) for model validation. The training set was divided into a ventricular arrhythmia 
group (n=51) and a non-ventricular arrhythmia group (n=83), based on the occurrence of ventricular arrhythmia 
post-PCI. The factors affecting ventricular arrhythmias were analyzed by logistic regression and Lasso regression 
models.Results: Lasso regression screened 12 characteristic factors at λ=0.1 se. In the training set, the area under 
the ROC curve (AUC) of the Lasso model for predicting ventricular arrhythmia was 0.954, which was significantly 
higher than 0.826 for the Logistic model (P < 0.001). In the test set, the AUC of the Lasso model was 0.962, which 
was also significantly higher than 0.825 for the Logistic model (P=0.003). Conclusion: Compared to the logistic 
regression model, the Lasso regression model can more accurately predict the occurrence of ventricular arrhythmia 
after PCI in elderly AMI patients. The Lasso regression model constructed in this study can provide a reference for 
the clinical identification of high-risk elderly AMI patients and the development of targeted monitoring and treat-
ment.
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Introduction

Acute ST-segment elevation myocardial infarc-
tion (STEMI) is characterized by rapid onset, 
high lethality, and poor prognosis [1]. For STEMI 
patients, percutaneous coronary intervention 
(PCI) is crucial for salvaging ischemic myocar-
dium and preventing ischemia-reperfusion inju-
ry [2]. PCI can effectively alleviate coronary ste-
nosis, restore blood supply to the myocardium, 
improve perfusion to the ischemic myocardium, 
and enhance long-term prognosis for patients 
[3]. However, even after PCI, reperfusion-
induced malignant ventricular arrhythmias (in- 
cluding ventricular tachycardia and ventricular 
fibrillation) remain a leading cause of death in 
STEMI patients [4]. Following PCI, accumulation 
of inflammatory mediators in the damaged vas-
cular endothelium contributes to arrhythmo-
genesis by lowering the arrhythmia threshold 
[5].

Ventricular arrhythmia is a severe complication 
after STEMI, leading to hemodynamic changes, 
syncope, and cardiac arrest [5]. Most ventricu-
lar arrhythmias occur within 48 hours after the 
onset of STEMI symptoms and are a common 
cause of cardiac arrest in hospitalized patients 
[6]. Despite improvements in STEMI reperfu-
sion therapies, ventricular arrhythmias contin-
ue to contribute to high in-hospital mortality 
rates [7]. Patients who develop ventricular 
arrhythmias have worse clinical outcome com-
pared to those who do not, with a risk of in-hos-
pital cardiac death as high as 31% and a signifi-
cantly lower 30-day survival rate [8]. However, 
the impact of ventricular arrhythmia may be 
underestimated, as it often leads to sudden 
and unexpected cardiac arrest and is frequently 
recognized as the primary result of myocardial 
infarction. Therefore, it is crucial to increase 
awareness of ventricular arrhythmia and im- 
plement effective preventive measures in the 
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early stages of STEMI to improve patient sur-
vival [9]. Early identification and intervention 
for STEMI patients at high risk of ventricular 
arrhythmia is currently a pressing challenge. 
Reported risk factors for ventricular arrhythmia 
in STEMI patients include early hospital admis-
sion, smoking, male sex, and younger age. 
However, there is a lack of simple and effec- 
tive individualized risk assessment tools [10]. 
Scoring models such as Thrombolysis in My- 
ocardial Infarction (TIMI) and Global Registry  
of Acute Coronary Events (GRACE) have been 
developed to assess long-term mortality risk 
rather than early ventricular arrhythmias. As a 
result, practical and straightforward risk pre-
diction models for early-stage ventricular 
arrhythmias in STEMI patients are scarce, both 
in China and abroad.

In this study, we reviewed the medical records 
of STEMI patients at No. 215 Hospital of 
Shaanxi Nuclear Industry. We synthesized the 
risk factors reported in the literature that aff- 
ect ventricular arrhythmia and investigated the 
risk factors associated with the occurrence of 
ventricular arrhythmia during hospitalization in 
STEMI patients. Additionally, we compared the 
predictive performances for ventricular arrhyth-
mias between the two risk models that were 
constructed based on Logistic regression and 
Lasso regression. The findings of this study can 
guide clinicians in adopting appropriate strate-
gies to reduce the occurrence of ventricular 
arrhythmia.

Materials and methods

Sample size calculation

Based on previous literature [4], the prevalence 
of patients with ventricular arrhythmias is 
about 25% to 40%, with a mean prevalence of 
32.5%. Assuming an optimal effective thresh-
old of 10%, a significance level (α) of 0.05, and 
a power (1-β) of 0.95, the sample size formula 
suggests that a total of 83 cases are needed. 
Considering a potential 10% loss to follow-up, 
the required sample size was increased to 
approximately 92.13 cases. The actual number 
of cases will depend on the availability of clini-
cal collections.

Clinical information

The clinical data of elderly STEMI patients who 
underwent PCI in the Emergency Department 

of No. 215 Hospital of Shaanxi Nuclear Industry 
from April 2020 to January 2023 were retro-
spectively collected. The study was approved 
by the Medical Ethics Committee of No. 215 
Hospital of Shaanxi Nuclear Industry.

Inclusion and exclusion criteria

Inclusion criteria: ① Patients meeting the diag-
nostic criteria for a myocardial infarction (AMI) 
[11]; ② Patients with an age ≥ 60 years; ③ 
Patients who received emergency PCI treat-
ment; and ④ Patients with complete clinical 
data.

Exclusion criteria: ① Patients with concurrent 
atrial fibrillation and atrioventricular block; ② 
Patients with presence of acute cerebrovascu-
lar disease, including acute cerebral ischemia; 
③ Patients with recent use of oral antiarrhyth-
mic drugs; ④ Patients with evidence of impaired 
liver or kidney function as indicated by abnor-
mal liver and kidney function tests.

Training set and test set definition and treat-
ment

A total of 264 patients were initially considered, 
and after applying the inclusion and exclusion 
criteria, 201 eligible patients were included. 
The patients were randomly divided into a train-
ing set and a test set using a table of random-
ized numbers, ensuring a balanced distribution 
of characteristics in each group. This approach 
was critical for developing and validating our 
predictive models for postoperative ventricular 
arrhythmias. 

The training set (n=134) comprised approxi-
mately two-thirds of the total sample, and its 
primary function was to develop the predictive 
model. Within this group, patients were further 
categorized into either a ventricular arrhythmia 
group (n=51) or a non-ventricular arrhythmia 
group (n=83) based on the development of ven-
tricular arrhythmia postoperatively. This cate-
gorization facilitated a detailed analysis of the 
risk factors for ventricular arrhythmia and their 
characteristics. We employed various statisti-
cal methods, including logistic regression and 
Lasso regression, to identify significant predic-
tors and construct a predictive model. The test 
set (n=67) was consisted of the remaining one-
third of the patients, and its function was to 
validate the predictive model developed from 
the training set. This group included 26 patients 
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mal distribution were described as quartiles 
P50 (P25, P75). The critical variables for pre-
dicting postoperative ventricular arrhythmia 
were identified by both Logistic regression and 
Lasso regression, and the corresponding risk 
model was established. The clinical value of  
the two models for predicting ventricular 
arrhythmias in patients was analyzed using 
ROC (receiver operating characteristics) curve. 
A DeLong test was used to compare the effec-
tiveness of the two risk models. A difference 
was considered significant when P < 0.05.

Results

Comparison of baseline information of pa-
tients between the training and test sets

The baseline data of the two groups of patients 
were compared, and the results showed that 
there were no significant differences in terms 
of age, gender, BMI, SBP, DBP, history of smok-
ing, history of hypertension, history of diabetes 
mellitus, history of hyperlipidemia, history of 
myocardial infarction, electrocardiogram, TIMI 
classification, Killip class IV, onset to PCI treat-
ment time, TC, TG, HDL-C, LDL-C, FPG, SCr, UA, 
cTnI, K, NT-proBNP, WBC, or LYM (all P > 0.05, 
Table 1).

Screening of risk factors for ventricular ar-
rhythmia by Logistic regression in the training 
set

We compared the baseline data of patients 
with ventricular arrhythmias to those without  
in the training set. The results revealed some 
interesting findings. First, we observed that the 
numbers of patients with electrocardiographic 
J waves, TIMI classification grade 0, Killip gra- 
de IV, and time from onset to PCI treatment  
≥ 6 h in the ventricular arrhythmia group were 
significantly higher compared to the non-ven-
tricular arrhythmia group (all P < 0.05, Table 2). 
Furthermore, we found that the level of K was 
significantly lower in patients with ventricular 
arrhythmia compared to those with non-ventric-
ular arrhythmia (P < 0.001, Table 2).

In an effort to identify independent risk factors 
for ventricular arrhythmia, variables showing 
differences in univariate analysis were further 
examined using logistic regression after dichot-
omization based on predefined cutoffs (Table 

with ventricular arrhythmias and 41 patients 
without. The efficacy of risk models construct-
ed based on Logistic regression and Lasso 
regression was assessed using an ROC curve 
and compared using Delong test.

Clinical data collection

Patients’ clinical data and laboratory values 
were collected through electronic medical re- 
cords. The clinical data included age, gender, 
BMI (body mass index), history of smoking, his-
tory of hypertension, history of diabetes melli-
tus, history of hyperlipidemia, history of myo-
cardial infarction, electrocardiogram, TIMI clas-
sification [12], Killip Class IV [13], and time 
from onset to PCI. Laboratory tests were per-
formed at the time of admission, including SBP 
(systolic blood pressure), DBP (diastolic blood 
pressure), TC (total cholesterol), TG (triglycer-
ides), HDL-C (high-density lipoprotein choles-
terol), LDL-C (low-density lipoprotein cholester-
ol), FPG (fasting plasma glucose), SCr (serum 
creatinine), UA (uric acid), cTnI (cardiac troponin 
I), K (kalium), NT-proBNP (N-terminal pro-b-type 
natriuretic peptide), WBC (white blood cell 
count), and LYM (lymphocyte count).

Measurement of results

1. Comparison of baseline information between 
patients in the training and test sets was con-
ducted. 2. Risk factors affecting patients’ ven-
tricular arrhythmia in the training set were ana-
lyzed using univariate and multivariate logistic 
analysis. 3. Factors influencing patients’ ven-
tricular arrhythmia were identified through 
Lasso regression screening. 4. Two prediction 
models were developed based on the results  
of logistic regression and Lasso regression, 
respectively. 5. The predictive efficacy of each 
of the models was validated separately on the 
training set and test set (Figure 1).

Statistical analysis

SPSS 26.0 was used for data analysis. Counted 
data were expressed as a rate (%) and com-
pared using chi-square test. For measured 
data, the distribution of data was assessed by 
the Kolmogorov-Smirnov test. Data that con-
formed to normal distribution were expressed 
as Mean ± SD and analyzed by independent 
samples t-test. Data not conforming to a nor-
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Figure 1. Patient screening flowchart.

3). This multifactorial analysis determined that 
electrocardiogram abnormalities, Killip class 
IV, and potassium levels independently contrib-
uted to the risk of developing ventricular 
arrhythmia (all P < 0.05, Table 4).

Lasso regression analysis for identifying ven-
tricular arrhythmia risk factors

In our investigation, Lasso regression was used 
to screen the factors affecting the occurrence 
of ventricular arrhythmia, and found that 21 
distinct factors existed at λ=.min, while 12 typi-
cal elements existed at λ=.1 se (Figure 2A). 
Considering the model generalization perfor-
mance, we chose the 12 distinctive factors at 
λ=.1 se for model construction, including DBP, 
smoking history, history of diabetes, history of 

myocardial infarction, electrocardiogram, Killip 
class IV, time from onset to PCI treatment, HDL-
C, SCr, K and NT-proBNP (Figure 2B).

Construction of a risk models for ventricular 
arrhythmia in training set

Two risk models were constructed, using logis-
tic and Lasso regression. The risk score based 
on logistic regression (herein referred as Lo- 
gistic regression risk score) was calculated as 
follows: ECG * 1.868 + Killip class IV * 1.866 + 
K * -0.527. The risk score based on Lasso 
regression (herein referred as Lasso regres- 
sion risk score) was calculated as follows: 
0.438166736 + DBP * 0.002706921 + Smo- 
king history * -3.124405182 + History of dia-
betes * -0.502621028 + History of myocardial 
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Table 1. Comparison of baseline data between training and test sets
Variable Training set (n=134) Test set (n=67) t/x2/Z value P-value
Age 72.33±9.29 70.37±9.19 1.415 0.159
Gender
    Male 71 43 0.039 0.844
    Female 53 34
BMI (kg/m2) 25.76±3.35 24.73±3.62 1.944 0.054
SBP (mm Hg) 129.00 [117.33, 149.18] 125.00 [115.40, 149.70] 4644.000 0.691
DBP (mm Hg) 68.69±10.68 66.09±11.31 1.560 0.121
Smoking history
    Yes 65 36 0.610 0.435
    No 59 41
History of hypertension
    Yes 62 35 0.393 0.531
    No 62 42
History of diabetes
    Yes 18 13 0.204 0.651
    No 106 64
History of hyperlipidemia
    Yes 71 47 0.280 0.597
    No 53 30
History of myocardial infarction
    Yes 9 8 0.602 0.438
    No 115 69
Electrocardiography
    J-wave 69 52 2.802 0.094
    (sth. or sb) else 55 25
TIMI classification
    0 level 18 18 2.537 0.111
    Class I-III 106 59
Killip Level IV
    Be 9 12 3.520 0.061
    Clogged 115 65
Time from onset to PCI 
    ≥ 6 h 31 28 3.427 0.064
    < 6 h 93 49
TC (mmol/L) 4.60 [4.10, 5.00] 4.50 [3.95, 5.00] 4664.500 0.652
TG (mmol/L) 1.92±0.55 1.95±0.52 -0.321 0.749
HDL-C (mmol/L) 1.10 [0.90, 1.20] 1.20 [0.95, 1.30] 3903.000 0.129
LDL-C (mmol/L) 2.68±0.75 2.49±0.84 1.558 0.122
FPG (mmol/L) 6.39±1.73 6.66±1.53 -1.102 0.272
SCr (µmol/L) 77.93±8.08 78.86±7.71 -0.796 0.427
UA (µmol/L) 382.65±114.67 380.09±101.82 0.161 0.872
cTnI (µg/L) 4.61±1.69 4.51±1.64 0.385 0.701
K (mmol/L) 6.55±1.90 6.36±1.61 0.744 0.458
NT-proBNP (pg/mL) 606.38±266.61 707.52±306.68 -2.300 0.023
WBC (×10^9/L) 10.65±4.01 10.61±3.38 0.077 0.938
LYM (×10^9/L) 2.22±0.76 2.32±0.70 -0.984 0.327
Note: BMI, Body Mass Index; SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; TC, Total Cholesterol; TG, Triglycer-
ides; HDL-C, High-Density Lipoprotein Cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol; FPG, Fasting Plasma Glucose; 
SCr, Serum Creatinine; UA, Uric Acid; cTnI, cardiac Troponin I; K, Kalium; NT-proBNP, N-Terminal pro-b-type Natriuretic Peptide; 
WBC, White Blood Cell count; LYM, Lymphocyte count; PCI, Percutaneous Coronary Intervention; TIMI, Thrombolysis In Myocar-
dial Infarction.
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Table 2. Comparison of baseline data of patients with and without ventricular arrhythmia in the train-
ing set

Variable Ventricular arrhythmia 
group (n=51)

Non-ventricular arrhythmia 
group (n=83)

t/x2/Z 
value P-value

Age 71.08±10.18 70.69±7.68 0.237 0.813
Gender
    Male 29 46 0.027 0.870
    Female 22 37
BMI (kg/m2) 25.59±3.24 25.57±3.61 0.035 0.972
SBP (mm Hg) 133.50 [120.70, 150.70] 125.70 [116.35, 144.70] 2468.000 0.108
DBP (mm Hg) 68.61±10.43 67.58±10.54 0.554 0.581
Smoking history
    Yes 24 43 0.285 0.594
    No 27 40
History of hypertension
    Yes 26 39 0.202 0.653
    No 25 44
History of diabetes
    Yes 11 11 1.592 0.207
    No 40 72
History of hyperlipidemia
    Yes 35 43 3.674 0.055
    No 16 40
History of myocardial infarction
    Yes 6 8 0.153 0.696
    No 45 75
Electrocardiography
    J-wave 43 36 21.881 < 0.001
    else 8 47
TIMI classification
    0 level 16 11 6.446 0.011
    I-III level 35 72
Killip Level IV
    Yes 11 3 10.884 < 0.001
    No 40 80
Time from onset to PCI 
    ≥ 6 h 24 16 11.643 < 0.001
    < 6 h 27 67
TC (mmol/L) 4.50 [4.00, 5.00] 4.60 [4.20, 5.00] 2042.000 0.734
TG (mmol/L) 1.97±0.57 1.94±0.54 0.323 0.747
HDL-C (mmol/L) 1.00 [0.90, 1.30] 1.10 [0.90, 1.30] 1922.500 0.371
LDL-C (mmol/L) 2.66±0.78 2.69±0.78 -0.167 0.868
FPG (mmol/L) 6.64±1.78 6.58±1.68 0.188 0.851
SCr (µmol/L) 78.30 [75.35, 84.00] 77.20 [71.65, 81.80] 2460.000 0.116
UA (µmol/L) 377.19±111.26 383.75±116.00 -0.326 0.745
cTnI (µg/L) 4.85±1.63 4.55±1.76 1.015 0.312
K (mmol/L) 5.60±1.63 6.99±1.69 -4.696 < 0.001
NT-proBNP (pg/mL) 590.45±248.23 660.22±289.96 -1.480 0.141
WBC (×10^9/L) 10.90±3.65 10.37±3.74 0.813 0.418
LYM (×10^9/L) 2.26±0.81 2.19±0.69 0.529 0.598
Note: BMI, Body Mass Index; SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; TC, Total Cholesterol; TG, Triglycer-
ides; HDL-C, High-Density Lipoprotein Cholesterol; LDL-C, Low-Density Lipoprotein Cholesterol; FPG, Fasting Plasma Glucose; 
SCr, Serum Creatinine; UA, Uric Acid; cTnI, cardiac Troponin I; K, Kalium; NT-proBNP, N-Terminal pro-b-type Natriuretic Peptide; 
WBC, White Blood Cell count; LYM, Lymphocyte count; PCI, Percutaneous Coronary Intervention; TIMI, Thrombolysis In Myocar-
dial Infarction.
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infarction * -0.812023095 + Electrocardiogr- 
am * 2.949793237 + Killip class IV * 
1.785153882 + Duration of onset of disease 
to PCI treatment * 1.699460129 + TC * 
-0.04767599 + HDL-C * -0.063388104 + SCr 
* 0.01033912 + K * -0.3454136 + NT-proBNP 
* -0.000590218. Comparing patients in the 
training set, we found that those in the ven- 
tricular arrhythmia group had significantly high-
er risk scores than those in the non-ventricular 
arrhythmia group (Figure 3A). ROC curve analy-
sis showed that the areas under the curve 
(AUC) of the risk score of both models for ven-
tricular arrhythmia were 0.826 and 0.954 in 
the training set, respectively (Figure 3B).

Validation of risk models in test set

The generalizability of the two models was vali-
dated using the test set. By comparison, it  
was found that the patients in the ventricular 
arrhythmia group in the test set had significant-
ly higher ventricular arrhythmia risk scores 
inboth models than those in the non-ventricular 
arrhythmia group (Figure 4A). The AUC of risk 
score of both models for ventricular arrhythmia 
was 0.825 and 0.962, respectively (Figure 4B).

Evaluation of the effectiveness of logistics and 
Lasso models

To further compare the predictive efficiency of 
the two models, we compared the AUCs of both 
models in the test set and training set by the 
Delong test. The findings indicated that the AUC 
for the Lasso model was significantly superior 
to that of the logistic model in both the training 
and test sets (both P < 0.05, Table 5).

Discussion

ST segment elevation myocardial infarction 
STEMI is marked by acute myocardial ischemic 
necrosis, typically triggered by a lesion in the 

extent of myocardial ischemia, and preserve 
cardiac function, thereby playing a significant 
role in improving the prognosis of patients [17, 
18].

A meta-analysis of previous large clinical trials 
has indicated that the occurrence of ventricular 
arrhythmias in patients with AMI increases  
the 30-day mortality rate, significantly affects 
patient outcome and prognosis during hospital-
ization, and diminishes the benefit of clinical 
care [19]. Therefore, it is crucial to develop an 
accurate risk prediction model for ventricular 
arrhythmia. Such a model would enable more 
precise treatment and prognostic evaluation of 
STEMI patients. In our study, the training set 
consisted of 134 cases, out of which 51 elderly 
STEMI patients developed ventricular arrhyth-
mia after PCI, resulting in a prevalence rate  
of 38.06%. This aligns with previous studies. 
Through multivariate logistic regression analy-
sis, we identified ECG, Killip class IV, and K as 
independent risk factors for ventricular arrhyth-
mia in STEMI patients. The presence of J waves 
on the ECG indicates cardiac electrophysiolo- 
gic instability and increases the risk of sudden 
death and ventricular arrhythmia [20]. Further- 
more, it was discovered that frequent ventricu-
lar arrhythmia is a significant health concern 
even in middle-aged and elderly populations 
without significant heart disease. Patients clas-
sified as Killip class IV exhibit severe heart fail-
ure and impaired cardiac function, which sig-
nificantly raises the risk of ventricular arrhyth-
mia after PCI. Studies have demonstrated that 
a high Killip class independently predicts mor-
tality and major adverse cardiovascular events 
in AMI patients upon admission [21]. Addi- 
tionally, elevated blood potassium levels in- 
terfere with the electrical signaling function of 
the cardiac myocardium, thereby increasing  
the risk of arrhythmia. Hyperkalemia has also 
been associated with various health problems, 

Table 3. Assignment table
Variable Assignment of values
Electrocardiography J-wave =1, other =0
TIMI classification Class 0=1, Class I-III=0
Killip Level IV Yes =1, No =0
Time from onset to PCI treatment ≥ 6 h =1, < 6=0
K (mmol/L) ≥ 6.35=0, < 6.35=1
Note: K, Kalium; PCI, Percutaneous Coronary Intervention; TIMI, 
Thrombolysis in Myocardial Infarction.

coronary artery, which leads to a signifi-
cant reduction or cessation of blood 
supply to the heart muscle and results 
in severe and prolonged acute ischemia 
of the affected myocardium [14, 15]. 
STEMI is characterized by sudden onset, 
rapid progression, poor prognosis, and 
high mortality rate [16]. Early restora-
tion of myocardial perfusion is crucial to 
protect the dying myocardium, prevent 
the expansion of infarct size, reduce the 
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Table 4. Risk factors for ventricular arrhythmia in training set

Variable β Standard error Chi-square value P-value OR
95% CI

Lower limit Limit
Electrocardiography 1.868 0.556 11.305 0.001 6.475 2.179 19.235
TIMI classification -0.952 0.840 1.286 0.257 0.386 0.074 2.001
Killip Level IV 1.866 0.908 4.224 0.040 6.461 1.090 38.287
Time from onset to PCI 0.367 0.697 0.276 0.599 1.443 0.368 5.659
K -0.527 0.139 14.279 < 0.001 0.59 0.449 0.776
Note: K, Kalium; PCI, Percutaneous Coronary Intervention; TIMI, Thrombolysis in Myocardial Infarction.

including cardiac excitability effects, periphe- 
ral neuropathy, and renal tubular acidosis [22]. 
Therefore, recognizing these risk factors is  
critical in the management of elderly STEMI 
patients to prevent fatal complications that can 
follow ventricular arrhythmia.

In this study, we constructed a risk prediction 
model based on logistic regression with an AUC 
of 0.826 in predicting ventricular arrhythmias 
in STEMI patients. Similarly, the AUC in our vali-
dation set was 0.825, indicating that the risk 
score based on logistic regression is highly eff- 
ective in predicting post-emergency PCI ven-
tricular arrhythmia in elderly patients. Sun et al. 
[23] reported an AUC of 0.815 in their training 
set model and an AUC of 0.755 for the valida-
tion set model. Another study by Sun [24] also 
constructed a logistic regression predictive 
model for ventricular arrhythmia in 2649 AMI 
patients, identifying Killip classification ≥ grade 
3, randomized blood glucose > 11.1 mmol/L, 
LVEF < 50%, and creatinine > 100 µmol/L were 
associated with ventricular arrhythmias, and 
the model had an AUC of 0.779 for predicting 
ventricular arrhythmias. These studies collec-
tively demonstrate the high efficiency and 
robustness of the logistic regression models  
in predicting ventricular arrhythmia in elderly 
patients with AMI undergoing emergency PCI.

Although logistic regression models have sh- 
own considerable effectiveness and robust-
ness in predicting ventricular arrhythmia in 
elderly STEMI patients undergoing emergency 
PCI, they may not fully capture the complex and 
nonlinear relationships associated with ventri- 
cular arrhythmia. Recently, Lasso regression 
models have shown to be significantly more 
effective than logistic models in predicting vari-
ous clinical outcomes. For instance, Shao et al. 
[25] demonstrated that the Lasso model out-

performed the logistic model in predicting the 
progression to diabetic foot in elderly diabetic 
patients. The main advantage of the Lasso 
model lies in its ability to perform variable 
selection and regularization, making it particu-
larly suitable for handling high-dimensional 
data and addressing multicollinearity issues. 
Due to these characteristics, the Lasso model 
offers greater flexibility and accuracy when 
analyzing complex clinical datasets [26, 27]. In 
our study, we compared the prediction models 
constructed by Lasso regression and logistic 
regression and found that the Lasso model had 
a larger AUC than the logistic regression model 
in both the training and test sets. This suggests 
that the Lasso model is more valuable for pre-
dicting the occurrence of ventricular arrhyth-
mias in patients with STEMI undergoing emer-
gency PCI. Based on our findings, we believe 
that the superiority of Lasso regression over 
logistic regression may be partly attributed to 
its ability to screen relevant variables during 
the modeling process. The Lasso model identi-
fies and retains the variables that have the 
most influence on the predictive target while 
excluding those that contribute less to the 
model. This approach not only simplifies the 
model but also enhances the accuracy and 
interpretability of the predictions.

This study also has limitations, such as small 
sample size and being a single center study. 
Future studies involving joint multicenter sur-
vey with expanded sample size should be 
planned to include more STEMI patients from 
different hospitals of various regions to en- 
hance the robustness and representativeness 
of the study results. Furthermore, only vari-
ables at admission were considered in this 
study, and postoperative and follow-up indica-
tors were not included. To construct a more 
comprehensive model, it is necessary to collect 
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Figure 2. Number of features and coefficient paths in Lasso regression. A. Number of features selected for different regularization strengths (λ values). B. Coefficient 
paths of the final 12 feature factors selected.
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Figure 3. Risk scores and ROC curves for the two risk models in training set. A. Comparison of risk scores between 
the two models. B. ROC curve of the risk scores based on the two models. Note: a denotes the ventricular arrhythmia 
group, b represents the non-ventricular arrhythmia group, ***P < 0.001, ROC, Receiver Operating Characteristics.

Figure 4. Risk scores and ROC curves of the two risk models in the test set. A. Comparison of risk scores between 
the two models. B. ROC curve of the risk scores based on the two models. Note: a indicates ventricular arrhythmia 
group, b indicates non-ventricular arrhythmia group, ***P < 0.001, ROC, Receiver Operating Characteristic.

Table 5. Delong test comparing the effectiveness of logistic and Lasso model
Z-value P-value AUC difference Standard error margin 95% CI

Lasso-Logistic (training set) 4.972 < 0.001 0.129 0.224 0.078-0.179
Lasso-Logistic (test set) 2.984 0.003 0.136 0.271 0.047-0.226
Note: AUC, area under the curve.
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additional variables such as surgery-related 
indicators, discharge indicators, and follow-up 
data. Moreover, only two models, logistic re- 
gression and Lasso regression, were com-
pared. Exploring additional machine learning 
models like random forest and neural networks 
can be planned to improve prediction outcome. 
By implementing these improvements, we aim 
to develop a ventricular arrhythmia risk pre- 
diction model for STEMI patients with a larger 
sample size, comprehensive consideration of 
variables, and an optimized statistical model to 
enhance the predictive accuracy and provide 
better guidance for clinical practice.

In conclusion, compared to the logistic regres-
sion model, the Lasso regression model can 
more accurately predict the occurrence of ven-
tricular arrhythmia after PCI in elderly STEMI 
patients. The Lasso regression model con-
structed in this study can provide a reference 
for the clinical identification of high-risk elderly 
STEMI patients and the development of target-
ed monitoring and treatment strategies.
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