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      Abstract


      Background: The aim of this study was to compare an early versus a delayed invasive strategy in NSTE-ACS prospectively.


      Methods: Prospective observational study including patients admitted for NSTE-ACS requiring an invasive management. The primary endpoint was the occurrence of MACCE (death, new myocardial infarction or stroke) at 30-days and 1-year follow-up.


      Results: 167 patients in the early-intervention group (within 24 hours, n = 167) and 129 patients in the delayed-intervention group (24 to 72 hours, n = 129). There was no difference in the primary endpoint of 30-days MACCE (4.2% vs. 6.2%; p = 0.25) and 1-year MACCE (10.2% vs. 17.1%; p = 0.34).


      Conclusions: An early invasive strategy does not reduce the risk of death or MACCE compared with a delayed strategy.
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      Introduction


      In patients with myocardial infarction with ST-segment elevation, in which the infarct-related artery is usually occluded and there is ongoing transmural ischemia, it is well established that the earlier primary percutaneous coronary intervention (PCI) can be performed, the lower the mortality [1,2]. By contrast, in patients with acute coronary syndromes without ST-segment elevation (including unstable angina and myocardial infarction), the culprit artery is often patent, there is usually no ongoing transmural ischemia, and the patient often has a good response to initial medical treatment [3].


      Some trials associated early intervention with reduced rates of ischemic events [4,5], others reported higher levels of cardiac injury biomarkers in patients undergoing early invasive treatment [6,7].


      The optimal timing of such intervention in many clinical situations has not been well established. Early intervention might prevent ischemic events that could occur while the patient is awaiting a delayed procedure [5]. Alternatively, by treating a patient with intensive antithrombotic therapy and delaying intervention, procedure-related complications might be avoided with intervention on a more stable plaque [6,8].


      Our aim was therefore to compare the effects of early invasive intervention with a delayed invasive strategy in our daily practice with a robust clinical primary endpoint of death, re-infarction and stroke at one-year.


      Methods


      We performed a prospective, observational study to determine the impact of timing of invasive strategy in the clinical outcome of patients with NSTE-ACS.


      Patients were enrolled between November 01, 2015 and October 31, 2016 in our cardiology department located in Oran (North-West of Algeria). All patients provided signed informed consent.


      Patients aged ≥ 18 years admitted to hospital with NSTE-ACS were eligible to participate. Those with symptoms precipitated by a secondary co-morbidity (e.g., anemia, heart failure, and non-cardiac trauma) and patients participating in concomitant clinical trials were excluded.


      Patients were recruited consecutively to avoid selection bias. To be enrolled, patients had to present ischemic symptoms of ACS and have at least one of the following: (1) Electrocardiographic changes (transient ST-segment elevation, ST-segment depression, new T-wave inversion, pseudo-normalization of previously inverted T waves, or (2) An increase in a cardiac biochemical marker of myocardial necrosis (troponin us); (3) Diabetes mellitus.


      Patients with persistent ischemia despite medical treatment and with cardiogenic choc, were excluded.


      Patients admitted on Sunday, Monday, Tuesday and Wednesday benefited from an early invasive intervention while patients admitted on Thursday, Friday and Saturday benefited from a delayed invasive intervention.


      The study was approved by the local ethics committee, and all patients provided written informed consent.


      Statistical analyses were performed at the 5% significance level, using 2-sided tests or 2-sided CIs. Continuous data are given as mean and range. Categorical data are summarized using percentages. Logistic regression was performed to test the impact of covariates (e.g., patient characteristics, risk factors, Killip class, risk scores, cardiac biomarkers and angiographic finding) on outcome events. For this analysis, variables were selected as covariates based on a univariate analysis with a significance threshold of 0.20. For the final model, odds ratios and 95% Care given. Data were analyzed with the IBM SPSS Statistics 23.


      Results


      Patients


      From November 2015 through October 2016, we enrolled 296 patients, of whom 167 were randomized to the early-intervention group and 129 to the delayed-intervention group. Complete one-year follow-up was performed in all enrolled patients. Overall, baseline characteristics were similar between the 2 study groups, with more older patients (60.7 years vs. 64 years; p = 0.023), median grace score (123.1 vs. 134.3; p = 0.004) and positive troponin (53.3% vs. 65.9%; p = 0.032) in the delayed intervention group (Table 1). There were no significant differences in the use of in-hospital medication.


      The median time from admission to coronary angiography was 17 h 49 min in patients assigned to undergo early intervention and 50 h 51 min in the delayed intervention arm (Table 2). Angiographic baseline characteristics were similar with even distribution of single- and multivessel disease between the 2 groups. Procedural characteristics were similar.


      The PCI and CABG rate was similar in the two groups (Table 2).


      Primary and secondary outcomes


      At 30-day follow-up, the occurrence of the primary endpoint (death, new myocardial infarction or stroke) was 4.2% in early-intervention patients compared with 6.2% in patients undergoing delayed invasive intervention (odds ratio: 1.32, 95% confidence interval: 0.53 to 4.28; p = 0.44) (Table 2). At 30 days, the difference of mortality rates was non-significant (1.8% vs. 3.1%; p = 0.47).


      At one-year follow-up, the occurrence of the primary endpoint (death, new myocardial infarction or stroke) was 10.2% in early-intervention patients compared with 17.1% in patients undergoing delayed invasive intervention (odds ratio: 1.8, 95% confidence interval: 0.92 to 3.58; p = 0.087). At one-year, the difference of mortality rates was non-significant (4.2% vs. 7.0%; p = 0.31) (Table 2).


      The one-year rates of new MI were 7.8% in patients with early and 11.6% in patients with delayed intervention (p = 0.21) (Table 2).


      There was no difference in term of survival (Figure 1) and occurrence of MACCE (composite of death, new myocardial infarction and stroke) (Figure 2).


      A multivariable regression model constructed to include clinical and procedural information with adjusted odds ratio of 1.4 (95% confidence interval: 0.6 to 3.2; p = 0.42) for the primary endpoint for early versus delayed intervention (Figure 3).


      There was no significant interaction between any of the variables (age, grace score and positive troponin) and the assignment to early versus delayed invasive strategy on the primary end point in multivariate regression model.


      Bleeding


      The occurrence of TIMI major bleeding was low and did not differ between the groups in the in-hospital period (1.8% vs. 3.1%; p = 0.47) (Table 2).


      In-hospital stay: The patients of early invasive intervention had shorter in-hospital stay (103 h vs. 142 h; p < 10-3) (Table 2).


      Discussion


      The principal findings of our study are that in patients with acute coronary syndromes without ST-segment elevation, an early-intervention strategy was not superior to a delayed-intervention strategy for the prevention of death, myocardial infarction, or stroke. However, an early-intervention strategy significantly reduced the in-hospital stay.


      Although meta-analyses of previous randomized trials that compared an invasive strategy with a conservative strategy in patients with acute coronary syndromes have shown a benefit for an invasive strategy, [9] the timing of angiography in the invasive-strategy group of these previous studies ranged from as early as 19 hours after randomization in one large trial [8] to as late as 96 hours in another large trial [10]. Given this wide variation in the timing, there remains substantial uncertainty regarding the optimal timing for intervention in such patients. Although some observational analyses have suggested that earlier intervention, as compared with delayed intervention, may reduce events, [11] others have suggested that outcomes appear to be similar between the two approaches [12].


      Study population


      Our trial included NSTE-ACS patients with a proportion of 58.8% of NSTEMI. In addition, 71.3% of patients in our study had ST-segment depression on admission, which is higher compared with previous trials [5,6,13], and 50% underwent percutaneous or surgical revascularization, which is similar or less to previous studies [5,11].


      The lack of a significant difference in the rate of death, myocardial infarction, or stroke in the overall population between these two invasive strategies suggests that most patients with acute coronary syndromes can be treated safely with either early intervention or delayed intervention. The results of our study provide reassurance that patients who are not at high risk can undergo interventions less urgently.


      A potentially important finding in our study was that despite delayed patients group were older with more important mean Grace score and more positive troponin, the primary and secondary end-points was non-different between the two groups.


      A limitation of our study was that even with a sample size of less than 300 patients, the trial may have been relatively underpowered. A strength of the trial was that since the primary outcome focused on hard clinical outcomes, our results offer important information for the practicing clinician regarding the appropriate timing of intervention in patients with acute coronary syndromes.


      Conclusion


      In summary, our study showed that in most patients with acute coronary syndromes without ST-segment elevation, an early-intervention strategy did not differ from a delayed-intervention strategy in preventing a composite outcome of death, myocardial infarction, or stroke. However, early intervention significantly reduced the in-hospital stay.
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