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BACKGROUND

Ventricular arrhythmias (VA), including sustained ventricular tachycardia and ventricular fibrillation are a frequent complication of ST-segment elevation myocardial infarction (STEMI), justifying a continuous ECG monitoring for at least 24h after symptom onset in all STEMI patients [START_REF] Ibanez | ESC Guidelines for the management of acute myocardial infarction in patients presenting with STsegment elevation[END_REF]. Despite a reduction in the incidence of VA in STEMI cases in the primary percutaneous coronary intervention (PPCI) era, approximately 6-10% of STEMI patients still develop significant VA [START_REF] Gorenek | Cardiac arrhythmias in acute coronary syndromes: position paper from the joint EHRA, ACCA, and EAPCI task force[END_REF]. VA per se may be a cause of increased STEMI mortality, and are directly linked to 2-4 % 30-day cardiac mortality in some studies [START_REF] Yugo | Cardiac and Noncardiac Causes of Long-Term Mortality in ST-Segment-Elevation Acute Myocardial Infarction Patients Who Underwent Primary Percutaneous Coronary Intervention[END_REF][START_REF] Pedersen | Short-and Long-Term Cause of Death in Patients Treated With Primary PCI for STEMI[END_REF].

Mechanisms in the genesis of VA have been well identified, including automaticity, triggered activity and re-entry. Ischemia and reperfusion induce precipitating factors ranging from ionic disturbances, secretion of catecholamine to volume overload. These factors and their influence can vary over time after the onset of STEMI and revascularization [START_REF] Carmeliet | Cardiac ionic currents and acute ischemia: from channels to arrhythmias[END_REF]. Therefore, many studies have separated VA in different categories of timing after STEMI and PPCI, demonstrating that timing of occurrence of VA influences their incidence, risk factors and clinical significance. Overall, the majority of VA occurs early (EVA) within 24-48h of symptom onset. However a sizeable proportion of VA occurs after this cut-off, and a recent study suggests that these late VA (LVA) portend a poorer prognosis with higher in-hospital mortality [START_REF] Masuda | Clinical Impact of Ventricular Tachycardia and/or Fibrillation During the Acute Phase of Acute Myocardial Infarction on In-Hospital and 5-Year Mortality Rates in the Percutaneous Coronary Intervention Era[END_REF][START_REF] Takada | Impact of Late Ventricular Arrhythmias on Cardiac Mortality in Patients with Acute Myocardial Infarction[END_REF]. Specialized units such as cardiac intensive care units (ICU) or coronary care units represent the ideal setting to treat VA in an optimal and timely manner. The length of ICU stay has been progressively reduced over time owing to earlier revascularization. Current guidelines recommend that the length of ICU stay and ECG monitoring should be determined on an individual basis 1 . Thus, it is crucial to identify risk factors for LVA, which would help to distinguish patients who may benefit from a longer surveillance in the ICU. Nonetheless, there is no formal definition of LVA, and the largest reports defined it as any VA occurring after the cardiac catheterization, which may not be the most clinically relevant cut-off [START_REF] Mehta | Incidence of and outcomes associated with ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention[END_REF][START_REF] Mehta | Prognostic significance of postprocedural sustained ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention (from the HORIZONS-AMI Trial)[END_REF][START_REF] Mehta | Sustained ventricular tachycardia or fibrillation in the cardiac catheterization laboratory among patients receiving primary percutaneous coronary intervention: incidence, predictors, and outcomes[END_REF].

Using a large prospective multicenter registry of STEMI patients (Observatoire Régional Breton sur l'Infarctus, ORBI), we sought to determine the in-hospital incidence, mortality and risk factors for EVA and LVA, as well as to derive and internally validate a risk score to identify patients at high-risk of LVA.

METHODS

The ORBI Registry

This observational study used data from the Brittany Regional Infarction Observatory (Observatoire Régional Breton sur l'Infarctus, ORBI) that prospectively includes all patients admitted since 2006 to any of the 9 participating interventional cardiology centers located in Brittany, France, for STEMI (final diagnosis), within 24h of symptom onset. Demographic data, patient medical background, hemodynamic status, pre-and in-hospital delays before medical care and PPCI, treatments, procedural characteristics and in-hospital outcomes were collected in a dedicated database [START_REF] Auffret | Predicting the development of in-hospital cardiogenic shock in patients with ST-segment elevation myocardial infarction treated by primary percutaneous coronary intervention: the ORBI risk score[END_REF][START_REF] Auffret | High-degree atrioventricular block complicating ST segment elevation myocardial infarction in the contemporary era[END_REF]. This registry was approved by the Commission Nationale de l'Informatique et des Libertés, and the study protocol was approved by the local ethics committee.

Patients

Patients enrolled in the ORBI registry between June 2006 and June 2019 were analyzed. Patients with available data on the occurrence and timing of VA were included. They were separated in three groups: no VA, EVA and LVA.

Definitions

STEMI was defined according to the universal definition of myocardial infarction as ST segment elevation, measured at the J point, ≥1 mm in two contiguous leads or new left bundle branch block, accompanied by one or more positive cardiac biomarkers confirming cardiac necrosis [START_REF] Thygesen | Fourth universal definition of myocardial infarction (2018)[END_REF]. VA was defined as the occurrence of a sustained ventricular tachycardia with a duration > 30 seconds or ventricular fibrillation documented by ECG or cardiac monitoring. Early VA were defined as any VA occurring the day of symptom onset or the next day (day 0 or 1), including before and during PPCI, while LVA were defined as VA occurring between day 2 and discharge. Early complications were defined as occurring the day of symptoms onset or the next day. First medical contact (FMC) was defined according to the 2008 European Society of Cardiology STEMI guidelines [START_REF] Van De Werf | Management of acute myocardial infarction in patients presenting with persistent ST-segment elevation[END_REF]. Total ischemic time and FMC-to-treatment delay were defined as the time between symptom onset and FMC, and initiation of reperfusion: balloon inflation or thromboaspiration in the case of PPCI or administration of the fibrinolytic treatment in case of fibrinolysis, respectively. Mechanical circulatory assistances included intra-aortic balloon pump, extra corporeal membrane oxygenation and the Impella left ventricular assist device (Abiomed, Danvers, MA). Mechanical complication was defined as the occurrence of either ischemic mitral regurgitation or ventricular septal rupture. High-degree atrioventricular block was defined as third or second-degree type 2 atrioventricular blocks.

Outcomes

The primary outcome was the occurrence and timing of sustained VA as previously defined.

Secondary outcomes included in-hospital major adverse cardiac events (MACE) defined as the composite of all-cause mortality, non-fatal myocardial infarction, stent thrombosis, and stroke, all-cause death and individual STEMI complications. Predictors of VA according to their timing of occurrence were analyzed. The impact of VA upon in-hospital mortality was also assessed.

Statistical Analysis

Data are summarized as number (percentages) for categorical variables. Continuous variables are expressed as median (interquartile range). Qualitative data were compared using the χ2 or Fisher exact tests while continuous data were compared using the Mann-Whitney U test. All tests were 2-sided at the 0.05 significance level. Kaplan-Meier time-to-event curves were used to analyze in-hospital mortality according to VA and their timing. Univariable and multivariable Cox regression was performed to identify independent predictors of in-hospital mortality. Predictors of EVA and LVA were evaluated using univariable and multivariable logistic regression. All univariable analyses were performed on complete cases. Overall, 1.47% of data in candidate variables for multivariable analysis were missing and a total of 35.3% of patients had at least 1 missing value. For the purposes of multivariable analysis, assuming missing data were randomly missing, multiple imputation using Monte Carlo Markov Chained equations was used to generate 10 datasets without missing values. Results of multivariable analyses were combined using Rubin's rule [START_REF] Rubin | Multiple Imputation for Nonresponse in Surveys[END_REF]. In each model, variables with a P-value <0.10 in univariable analysis were entered in the multivariable analysis. To derive a simple and readilyuseable risk score identifying patients at high-risk of LVA, receiver-operator curves were used to categorize continuous variables with a univariable p-value <0.10 by selecting clinically-relevant cutoffs, which were the closest to the optimal cut-off according to the Youden's index. A stepwise process was applied to identify the best parsimonious set of predictors. A 1000-fold bootstrap resampling was performed to calculate a shrinkage factor which was applied as a multiplier to regression coefficients of the final model to avoid overfitting to the development data [START_REF] Steyerberg | Towards better clinical prediction models: seven steps for development and an ABCD for validation[END_REF]. These corrected coefficients of significant multivariable predictors (p<0.05) were then divided by the lowest coefficient value in the model, multiplied by 10 and rounded to the nearest integer to assign a risk score weight to each predictor in the model. Each patient's risk score was calculated by adding these weights. An objective assessment of calibration was obtained by performing the Hosmer-Lemeshow goodness-of-fit test and by plotting observed vs. predicted incidence rate across deciles of risk score. The predictive performance of the risk score was assessed by the c-statistic which was 20-fold cross-validated to evaluate the expected decrease in discriminative ability among new patients [START_REF] Steyerberg | Towards better clinical prediction models: seven steps for development and an ABCD for validation[END_REF]. Multicollinearity between the variables in each model 

RESULTS

From June 2006 to June 2019, a total of 13 573 patients were included in the ORBI registry, among whom 13 523 (mean age: 62,1 ± 10.0, male : 77 %) had available data regarding the occurrence and timing of VA and were included in this study. Overall, 5.9% of the patients (n=798) had VA recorded during their hospital stay, 678 (85%) were classified as EVA patients and 120 (15%) were classified as LVA patients, the latter presenting VA at a median of 3 days post-STEMI. Figure 1 shows the daily number of patients with LVA according to time from symptom onset. Among EVA patients, 285 (42.0%) presented sustained ventricular tachycardia compared with 97 (80.8%) patients with LVA (p<0.001). Conversely, 440 EVA patients (64.9%) and 37 of their LVA counterparts (30.8%) presented ventricular fibrillation (p<0.001).

Baseline characteristics of patients according to the occurrence of VA are presented in Table 1.

Compared with patients without VA, patients developing VA during their hospital stay had signs of poorer hemodynamic status on admission with a higher rate of Killip class III or IV heart failure, lower blood pressure, and higher creatinine level. Patients in the LVA group were significantly older than in the EVA group. Total ischemic time was significantly longer in the LVA group compared to the EVA group, and the rate of Q wave on the admission ECG was higher in the LVA group.

There were significant differences in the acute phase management between the no VA, EVA or LVA group (Table 2). Patients developing VA were more likely to have a left main coronary artery lesion, whether culprit or not, and an impaired flow in the culprit artery at the time of PPCI (pre-PPCI Thrombolysis In Myocardial Infarction (TIMI) flow grade 3: 13.5% and 12.8% for EVA and LVA groups, respectively vs. 24.2% for the no VA group, p<0.001).

Supplemental table 1 summarizes in-hospital management. Patients with EVA or LVA were more likely to require a temporary pacemaker, mechanical circulatory assistance, or mechanical ventilation.

They also had a significantly lower left ventricular ejection fraction (LVEF), and were less likely to receive most guidelines-recommended therapies within 48h of admission.

In-hospital outcomes

VA were associated with an increased risk of in-hospital MACE (24.6% and 23.3% for EVA and LVA, respectively vs 5.6% for no VA, p<0.001), all-cause mortality (20.2% for EVA and 22.5% for LVA vs. 4.1% for no VA, p<0.001)(Figure 2), as well as most individual STEMI complications (Table 3). Compared to EVA, LVA were associated with higher rates of Killip III/IV heart failure development (27% vs 15.3%), and mechanical complications (10.0% vs. 3.5%) and with a longer length of stay in ICU and the hospital.

Predictors of early VA

Table 4 summarizes the predictors of EVA. Covariates independently associated with an increased EVA included a higher glycaemia on admission, a shorter symptoms-to-first medical contact delay, a lower pulse pressure, a depressed LVEF, the presence of Killip class III or IV heart failure on admission, the occurrence of certain early complications of STEMI or the early need for additional techniques to treat these complications. Among these complications, the occurrence of early stent thrombosis was the strongest predictor of EVA (odds-ratio: 4.15, 95% confidence interval: 2.35-7.33, p<0.001).

Predictors of late VA

Univariable and multivariable predictors of LVA are listed in supplemental Table 2. Seven 

Late VA risk score building

Points assigned to each variable of the risk-scoring system were derived from the regression coefficients of the final multivariable model (Figure 3). The score was calculated by adding each component and theoretically ranged from 0 to 90. The relationship between the score value and the predicted incidence of in-hospital CS is shown in supplemental Figure 1. Supplemental Figure 2 illustrates the calibration plot of predicted vs. observed incidence of LVA in the population study across deciles of risk score confirming an adequate calibration. Levels of risk were defined according to the predicted incidence of LVA: low-risk for a score ≤ 21 corresponding to a predicted incidence ≤0.27% (median: 0.15%), low-to-intermediate risk for a score ≥ 23 and ≤ 34 corresponding to a predicted incidence >0.27% and ≤0.58% (median: 0.38%), intermediate-to-high risk for a score ≥ 35 and ≤ 44 corresponding to a predicted incidence >0.58% and ≤1.06% (median: 0.83%), and high risk for a score ≥ 45 corresponding to a predicted incidence >1.06% (median: 1.92%). Observed incidences of LVA according to these risk groups were: 0.2%, 0,3%, 0.9%, and 2.5%.

Predictors of in-hospital mortality

Univariable and multivariable predictors of in-hospital mortality are listed in Table 5. Early VA was independently associated with increased in-hospital mortality (hazard ratio: 1.44, 95% confidence interval: 1.17-1.76, p=0.001) whereas LVA per se was not a risk factor of in-hospital death (hazard ratio: 0.86, 95% confidence interval: 0.57-1.28 ; p= 0.45) (Figure 2).

DISCUSSION

To the best of our knowledge, the present study involves the largest cohort of STEMI patients in the PPCI era with a focus on VA incidence, timing and predictors. Among 13523 patients, VA occurred in 798 patients (5.9%), among whom 120 (0.9%) developed LVA at or beyond day 2 after symptom onset. Early VA were approximately 5-fold more common than LVA and associated with an increased risk of in-hospital mortality. Predictors of EVA were mainly related to a poorer hemodynamic status on admission, a larger infarct size, and several early STEMI complications or interventions required to treat these complications. Early stent thrombosis was the strongest predictor of EVA. On the contrary, LVA were not related to these early complications but rather associated with the baseline risk profile of patients (older age, renal function, poorer hemodynamics) and infarct size (Q-wave on admission, post-PPCI TIMI flow grade < 3, depressed LVEF). The risk score derived from these predictors enabled adequate identification of patients at high risk of LVA. Although LVA was not associated with increased in-hospital mortality in the present study, such a risk score may be valuable in routine clinical practice to identify patients for whom early ICU discharge or a shorter continuous ECG monitoring period may not be suitable.

Late VA definitions

In previous studies various definitions of LVA have been adopted. In a Pexelizumab in Conjunction With Angioplasty in Acute Myocardial Infarction (APEX-AMI) substudy encompassing 5745 STEMI patients enrolled between 2004 and 2006, LVA was defined as any sustained ventricular tachycardia/fibrillation occurring after the cardiac catheterization [START_REF] Mehta | Incidence of and outcomes associated with ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention[END_REF]. The same definition was applied in the Harmonizing Outcomes With Revascularization and Stents in Acute Myocardial Infarction (HORIZONS-AMI) substudy focusing on VA, which included 3,485 patients undergoing PPCI, and by Huang et al in their recent retrospective study of 607 STEMI patients [START_REF] Mehta | Prognostic significance of postprocedural sustained ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention (from the HORIZONS-AMI Trial)[END_REF]. Another study chose to define late VA as occurring more than one hour after cardiac catheterization [START_REF] Podolecki | Risk stratification for complex ventricular arrhythmia complicating ST-segment elevation myocardial infarction[END_REF]. In the present study, the cutoff of day 2 post-symptom onset used to define LVA was chosen for its clinical relevance since identifying patients at higher risk of VA beyond this cut-off can justify a delayed discharge from ICU and prolonged ECG monitoring. A comparable definition was used by Tran et al. in their evaluation of 25 years trends of incidence and case-fatality rate of VA complicating acute myocardial infarction in central Massachusetts [START_REF] Tran | Twenty-five year trends (1986-2011) in hospital incidence and case-fatality rates of ventricular tachycardia and ventricular fibrillation complicating acute myocardial infarction[END_REF] as well as by Takada et al [START_REF] Takada | Impact of Late Ventricular Arrhythmias on Cardiac Mortality in Patients with Acute Myocardial Infarction[END_REF].

VA Incidence

Although incidence of significant VA in patients hospitalized for STEMI has been decreasing over the past decades akin to other STEMI complications owing to improvements in reperfusion therapies performance and timeliness, it remains a common and possibly life-threatening complication [START_REF] Mehta | Sustained ventricular tachycardia or fibrillation in the cardiac catheterization laboratory among patients receiving primary percutaneous coronary intervention: incidence, predictors, and outcomes[END_REF]. Tran et al reported that the hospital incidence of ventricular tachycardia declined from 14.3% in 1986/1988 to 10.5% in 2009/2011 and from 8.2% to 1.7% for ventricular fibrillation [START_REF] Tran | Twenty-five year trends (1986-2011) in hospital incidence and case-fatality rates of ventricular tachycardia and ventricular fibrillation complicating acute myocardial infarction[END_REF]. The definition of ventricular tachycardia as any cardiac arrhythmia of ≥ 3 consecutive complexes originating in the ventricles at a rate of greater than 100 beats/min used in this study likely explain the higher observed incidence rates compared with other recent studies. Overall VA incidence in our study was 5.9%, in line with the APEX-AMI substudy, which demonstrated an incidence of 5.7% across 5745 patients enrolled at 296 centers in 17 countries [START_REF] Mehta | Incidence of and outcomes associated with ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention[END_REF]. It also showed that incidence of VA differs depending on the timing in relation to reperfusion: pre-reperfusion VA were more frequent than reperfusion-induced, early postreperfusion or late post-reperfusion VA [START_REF] Mehta | Incidence of and outcomes associated with ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention[END_REF]. Similarly in our study, the occurrence of LVA decreased exponentially with time from symptoms onset with a median delay of 3 days (Figure 1).

Predictors of VA

Previous studies sought to determine predictors of VA in patients hospitalized for STEMI, although with smaller cohorts [START_REF] Mehta | Incidence of and outcomes associated with ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention[END_REF][START_REF] Mehta | Sustained ventricular tachycardia or fibrillation in the cardiac catheterization laboratory among patients receiving primary percutaneous coronary intervention: incidence, predictors, and outcomes[END_REF][START_REF] Podolecki | Risk stratification for complex ventricular arrhythmia complicating ST-segment elevation myocardial infarction[END_REF][START_REF] Huang | Risk assessment model for predicting ventricular tachycardia or ventricular fibrillation in ST-segment elevation myocardial infarction patients who received primary percutaneous coronary intervention[END_REF]. Some predictors were similar to those found in the present study, particularly surrogate markers of a larger infarct size or heart failure such as a low systolic blood pressure, a higher heart rate, or a lower left ventricular ejection fraction. In a substudy based on the HORIZONS-AMI trial population, Mehta et al found that the stronger predictors of VA were a Killip class higher than I and a thrombotic culprit lesion at baseline [START_REF] Mehta | Prognostic significance of postprocedural sustained ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention (from the HORIZONS-AMI Trial)[END_REF]. Unlike previous studies, patients' cardiovascular risk factors were not predictive of VA in the present study. However, although its relation with the risk of post-STEMI VA is complex, involving elevated sympathetic activity and acute inflammatory processes [START_REF] Tran | Hyperglycemia and risk of ventricular tachycardia among patients hospitalized with acute myocardial infarction[END_REF], a higher glycaemia on admission, which may suggest unknown diabetes mellitus at the time of admission in some patients, was associated with EVA in the present study. In addition to those predictors, the APEX-AMI substudy showed a higher risk associated with inferior STEMI compared to other territories [START_REF] Mehta | Incidence of and outcomes associated with ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention[END_REF]. The association of VA with right coronary artery-related infarct was also reported by Metha et al in 3065 patients enrolled in the Primary Angioplasty in Myocardial Infarction (PAMI) study [START_REF] Mehta | Sustained ventricular tachycardia or fibrillation in the cardiac catheterization laboratory among patients receiving primary percutaneous coronary intervention: incidence, predictors, and outcomes[END_REF]. We can hypothesize that inferior MI and right coronary artery-related infarct would have a higher rate of right ventricular dysfunction for which introduction of beta-blockers might be delayed, thus increasing the risk of VA occurrence.

Compared to LVA, EVA were more likely to present as a ventricular fibrillation (64.9% vs 30.8%), whereas LVA were more often presenting as ventricular tachycardia. We also showed that the strongest predictor of EVA was early stent thrombosis among other early STEMI complications, whereas predictors of LVA were related to infarct size and heart failure. These findings suggest that aside from common approaches to mitigate the risk of VA, such as avoidance of ionic disturbances and volume overload as well as proper left ventricular support and unloading when appropriate, the risk of EVA might be further reduced by preventing early stent thrombosis through optimized anti-thrombotic regimen, careful stent deployment and even, in some cases, delayed stent implantation in a thrombusladen culprit lesion.

Impact of VA

In our study, EVA were associated with an increased in-hospital mortality, in line with previous studies. For instance, Masuda et al found an increased in-hospital mortality rate of 14.6% in patients with VA compared with 4.3% among patients without VA [START_REF] Masuda | Clinical Impact of Ventricular Tachycardia and/or Fibrillation During the Acute Phase of Acute Myocardial Infarction on In-Hospital and 5-Year Mortality Rates in the Percutaneous Coronary Intervention Era[END_REF]. Similarly, VA were associated with a more than 3-fold higher 90-day mortality after adjustment for confounders in the APEX-AMI substudy [START_REF] Mehta | Incidence of and outcomes associated with ventricular tachycardia or fibrillation in patients undergoing primary percutaneous coronary intervention[END_REF]. On the contrary, VA did not influence in-hospital and 1-year mortality in the PAMI substudy [START_REF] Mehta | Sustained ventricular tachycardia or fibrillation in the cardiac catheterization laboratory among patients receiving primary percutaneous coronary intervention: incidence, predictors, and outcomes[END_REF]. Interestingly, LVA were not independently associated with increased in-hospital mortality in our study.

It can be hypothesized that LVA associating with surrogate markers of larger infarct size might just be a "bystander" of more severe STEMI cases portending poorer short and long-term prognosis. Another possible explanation to this finding could be the fact that patients admitted for STEMI were seldom discharged from ICU within 48 hours of symptoms onset in centers participating in the ORBI registry over the study period, which may have contributed to reduce the impact of LVA upon in-hospital outcomes. Therefore, our findings may not be generalizable to centers routinely performing an early discharge from ICU. The risk score derived in the present study may provide a valuable tool to identify high-risk patients who may not be suitable for such an early discharge strategy.

Limitations

Retrospective observational studies are inherently vulnerable to selection bias and unidentified confounders, thus our study has some limitations that need to be acknowledged. Firstly, as in any registry, under-reporting of complications, even clinically significant ones such as VA cannot be ruled out. Moreover, the ORBI registry is restricted to patients admitted to an interventional cardiology center, which may induce selection bias: STEMI cases managed medically in non-interventional centers or patients who do not survive the prehospital phase are not enrolled. Another limitation of this study is the absence of certain biological parameters of importance in VA incidence such as blood potassium levels, which were not available for testing in our database. Furthermore, the LVA risk score derived from this cohort requires external validation in future studies. Finally, ORBI is limited to the in-hospital phase and does not include a long-term follow-up. Consequently, we were unable to assess the longterm prognostic significance of VA.

CONCLUSION

In a contemporary cohort of STEMI patients, VA remain a common complication affecting approximately 5% of patients. Early VA portend an increased risk of in-hospital mortality. VA occurrence diminishes with time from STEMI, but a significant number of VA (15% of all VA) occurs at or beyond 2 days of symptom onset. The risk score derived in this study can help identify patients exposed to a higher risk of LVA who stand to benefit the most from tailored strategies of management and monitoring. 
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  was assessed by calculation of the variance inflation factor and the tolerance. Statistical analysis was performed with the use of Statistical Package for Social Sciences version 25 (SPSS, Chicago, IL, USA) and Stata Statistical Software release 13 (StataCorp, LLC, College Station, TX, USA).

  predictors were independently associated with LVA in multivariable analysis: age ≥ 65 years old, serum creatinine ≥ 85 µmol/l (0.97mg/dl) on admission, pulse pressure ≤ 45 mmHg on admission, presence of a Q wave on admission ECG, post-PCI TIMI flow grade < 3, and LVEF ≤ 45%. The c-statistic of the final model was 0.78 (95% CI: 0.73-0.84) showing fair discrimination. Cross-validation predicted a very slight decrease in discriminative ability (c-statistic: 0.76, 95% CI: 0.72-0.82). The p-value of the Hosmer-Lemeshow goodness-of-fit test was 0.23.

Figure 1 :

 1 Figure 1: Number of patients who developed late VA according to time after admission for STEMI. STEMI: ST-segment elevation myocardial infarction; VA: Ventricular Arrhythmias.

Figure 2 :

 2 Figure 2: Kaplan Meier time-to-event curves showing cumulative rates of in-hospital all-cause mortality according to the occurrence and timing of ventricular arrhythmias Time when subjects become at risk was set as admission for ST-segment elevation myocardial infarction for patients without VA and date of VA for other patients. VA: Ventricular Arrhythmias.

Figure 3 :

 3 Figure 3: Multivariable predictors of late ventricular arrhythmias and their respective weights in the late ventricular arrhythmias predictive score. OR: Odds-ratio; PCI: percutaneous coronary intervention; TIMI: Thrombolysis In Myocardial Infarction

  Academic Research Consortium * Denotes a significant Bonferroni-corrected post-hoc pairwise comparison between the « No sustained VA » and « early sustained VA » groups † Denotes a significant Bonferroni-corrected post-hoc pairwise comparison between the « No sustained VA » and « late sustained VA » groups ‡ Denotes a significant Bonferroni-corrected post-hoc pairwise comparison between the «early sustained VA» and « late sustained VA » groups §Among patients discharged alive from the hospital.

  

Table 1 -Baseline characteristics of the study population according to the occurrence and timing of sustained ventricular arrhythmias
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Table 2 -Acute phase management and angiographic findings of the study population according to the occurrence and timing of sustained ventricular arrhythmias
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Table 3 -In-hospital outcomes of the study population according to the occurrence and timing of sustained ventricular arrhythmias
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