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Introduction

The first outbreak of Coronavirus SARS-CoV-2 was reported in Wuhan, China, in December 2019. It was responsible for more than 54 million confirmed infection cases, including 1,318, 286 deaths spread over more than 217 countries on five continents until November 2020 [START_REF]Coronavirus disease (COVID19) outbreak[END_REF]. The most common symptoms of SARS-CoV-2 are fever, respiratory problems, fatigue and a dry cough. Some patients present with pain, nasal congestion, runny nose, sore throat or diarrhea. These symptoms are generally mild and appear gradually. In addition, some other infected people do not manifest any symptoms [START_REF]Coronavirus disease (COVID19) outbreak[END_REF].

The transmission of covid-19 from one person to another is effortless and fast by respiratory droplets expelled from the nose or mouth when a person coughs or sneezes. These droplets can be found on objects or surfaces around the person. It is possible to contract SARS-CoV-2 if you touch these objects or surfaces and then touch your eyes, nose or mouth. SARS-CoV-2 can also be transmitted by inhaling droplets from a sick person who has just coughed or sneezed [START_REF] Mackenzie | COVID-19: a novel zoonotic disease caused by a coronavirus from China: what we know and don't[END_REF]. Since this virus appearance, all the laboratories of the world have been busy looking for a treatment or a vaccine against SARS-CoV-2. Nothing can prove that there is an effective vaccine usable against this infection [START_REF] Sahin | COVID-19 vaccine BNT162b1 elicits human antibody and TH1 T cell responses[END_REF]. On March 24, 2020, the World Health Organization (WHO) declared that people with cardiovascular diseases might be the most vulnerable to infection with SARS-CoV-2. This can be explained by the fact that SARS-CoV-2 enters cells via protein receptors called angiotensin-converting enzyme 2 (ACE2), expressed in the lungs and in the myocardium which is the site of cardiac contraction [START_REF] Verdecchia | The pivotal link between ACE2 deficiency and SARS-CoV-2 infection[END_REF]. Moreover, the presence of SARS-CoV-2 in the lung results in inadequate oxygen supply to the myocardium, which contributes to a cardiac injury. Therefore, this virus appears to have a particular impact on the cardiovascular system and, more specifically, on the myocardium's contractile capacity [START_REF] Guo | Cardiovascular Implications of Fatal Outcomes of Patients with Coronavirus Disease 2019 (COVID-19)[END_REF].

This paper aims to study the relationship between myocardial injury and mortality rate from SARS-CoV-2.

The paper is organized as follows: Section 2 describes the material and method. Section 3 deals with the statistical analysis used to evaluate the correlation between mortality rate and myocardial injury. Section 4 presents the outcomes of this study that will be discussed in section 5. Section 6 concludes this work.

Materials and Methods

Fifty patients with confirmed SARS-CoV-2 who had previously undergone CT study were retrospectively included in the study (30 patients had a history of CVD and 20 patients did not). Twenty-nine patients Table1: baseline characteristic of patients with SARS-CoV-2 with CVD history suffered from myocardial injury while one patient presented with atrial fibrillation.

The mean age was 45±17 years and 43.7% of the studied patients were women, while 56.3% were men. All clinical, radiological characteristics and outcome data during the hospital admission were collected. In this study, elevated cardiac troponin and NTerminal-proBNP (NT-proBNP) levels were used as biomarkers for cardiac injury [START_REF] Yancy | ACCF/AHA guideline for the management of heart failure: a report of the American College of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines[END_REF]. All clinical characteristic of studied patients with SARS-CoV-2 are summarized in table 1 

Statistical analysis

The quantitative variables were expressed as mean ± standard deviation (SD) or as median and interquartile range. Linear regression and bland-Altman analysis were used to evaluate the association between myocardial injury biomarkers and mortality rate. The entire statistical analysis was performed using IBM-SPSS Statistics (Windows, version 21.0).

Results

In total, 55 patients with SARS-CoV-2 were included in this study. Among them, 46 patients (83.63%) fully recovered and were discharged while 9 patients (16.36%) died. Mortality rate was 12 % (3 of 25) for patients without a CVD history, and 20 % (6 of 30) for those with a CVD history (see fig. 1).

Additionally, Patients with CVD were more likely to show elevated troponin levels (73.3% (21/30) Vs. 44% (11/25)) compared to those without CVD. Similarly, plasma NT-proBNP levels were higher for patients with CVD.

Table2: Cardiac troponin and NT-proBNP levels for SARS-CoV-2 patients with and without CVD. This outcome was confirmed by Bland-Altman analysis (see fig. 2) that revealed troponin levels were higher in patients with CVD history than those without cardiac complications. (Mean difference = + 19.24 ng/l). injury biomarkers and the outcomes of SARS-CoV-2 patients, two experts participated as independent readers in this study. First, the outcome of each patient was collected at the end of hospital admission. The studied population was classified into two categories: patients without myocardial injury and patients with myocardial injury.

After that, the SARS-CoV-2 severity for each patientcategory was quantified by two radiologists based on the CT images findings and the outcome data. A five-point scale was used to score the severity as 1: without complications, 2: mild complications, 3: moderate complications, 4: severe complications, and 5: death. During this study analysis, 9 patients died, 42 completely recovered, while 4 patients were still hospitalized.

A total of 14 out of the surviving patients with myocardial injury (n=24) developed a severe complication during hospitalization while nine had a moderate complication. A mild severity was observed only for one patient. Additionally, the analysis showed that 22 patients without CVD history recovered. The majority of cases showed mild (n= 11) and moderate complications (n=8), while three patients developed severe complications. Another interesting finding was that among the patients without CVD history, two patients died after developing acute myocardial injury while one died from respiratory failure.

Discussion

Fig. 3 Bland-Altman (BA) diagrams show the agreement between the plasma NT-proBNP levels in patients with and without myocardial injury.

Similarly, the results showed a discrepancy of plasma NT-proBNP values between the two categories of patients .NT-proBNP levels are higher in patients with myocardial injury (see fig. 3).

Correlation between myocardial injury biomarkers and the outcomes of diseased patients

In order to quantify the relationship between myocardial 3

In this study, we demonstrate that there is an association between myocardial injury and mortality rate for patients with SARS-CoV-2. This association can be explained by the fact that ACE2 is extensively expressive in the myocardial muscle. Previous studies have demonstrated that cardiac diseases are associated with a high risk of death in patients with SARS-CoV-2 [START_REF] Chen | Clinical characteristics of 113 deceased patients with coronavirus disease 2019: a retrospective study[END_REF][START_REF] Zou | Cardiac Injury and COVID-19: A Systematic Review and Meta-analysis[END_REF]. Gao et al. [START_REF] Gao | Prognostic value of NT-proBNP in patients with severe COVID-19[END_REF] showed a relationship between cardiac complications and the risk of mortality in COVID-19 patients. Their study used the plasma NT-proBNP level of 54 infected patients as a biomarker of myocardial dysfunction. A recent study demonstrated that cardiac troponin levels increased in patients with SARS-CoV-2 [START_REF] Tersalvi | Elevated Troponin in Patients With Coronavirus Disease 2019: Possible Mechanisms[END_REF]. Other studies investigated the relationship between different forms of cardiac complication and SARS-CoV-2. However, the majority included a heterogeneous population of patients with SARS-CoV-2, including several cardiac complications [START_REF] Chen | Comparison of predictive values of high-sensitivity cardiac troponin T and Nterminal prohormone brain natriuretic peptide to assess mortality in elderly inpatients[END_REF]. Additionally, most advanced studies used a single biomarker as a predictor of myocardial injury. For this reason, more biomarkers of myocardial injury are needed to confirm the results [START_REF] Wu | Relationship between high-sensitivity cardiac troponin T and the prognosis of elderly inpatients with non-acute coronary syndromes[END_REF].

In the present analysis, we used elevated levels of cardiac troponin and NT-proBNP as biomarkers for cardiac injury. Our research outcomes showed that the levels of NTerminal-proBNP and cardiac troponin increased considerably in SARS-CoV-2 patients with myocardial injury. This suggests that the measurement of these two biomarkers is necessary for patients with SARS-CoV-2 during hospital admission.

The analysis of the relationship between myocardial injury biomarkers and the outcomes of SARS-CoV-2 patients shows that patients with myocardial injury are more likely to develop severe and moderate complications compared to those without CVD history, namely acute respiratory distress syndrome and arrhythmias.

Another consistent finding was that SARS-CoV-2 is likely to promote the appearance of severe cardiac complications, including myocardial injury and arrhythmias.

Conclusion

The outcomes of this study demonstrated that there was a strong association between myocardial injury and the worst outcomes of patients with SARS-CoV-2. From this scientific analysis, we can conclude that mortality rate is associated with higher levels of NTerminal-proBNP and cardiac troponin. This study revealed that SARS-CoV-2 could also contribute to the development of myocardial injury. However, further studies on a larger population should be conducted to confirm these findings.

  NT-proBNP (per 85 [20-197] 403[201-903] 100 pg/ml) troponin levels 14.78 [11-69] 46.91 [10-98] (ng/l) *Values are expressed as median and interquartile range.

Fig. 1

 1 Fig.1 Mortality rate for SARS-CoV-2 patients with /without myocardial injury.

Fig. 2

 2 Fig.2 Bland-Altman (BA) diagrams of troponin values showing the mean difference (solid line) and the upper and lower limits of agreement between troponin levels in patients with and without myocardial injury.
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	Characteristics	Total (n=55)
	Male/ femme	31/24
	Mean age (years)	47±17
	Temperature (°C)	37.7 []
	Pulse (/min)	81[]
	History of CVD	30 (54.54 %)
	Hypertension	8 (14.54)
	Diabetes	5 (9%)
	Smoking history	11 (20 %)
	Autoimmune diseases	2 (3.6%)
	NT-proBNP, per 100 pg/ml	243[37.9-837]
	troponin level (ng/l)	68 [6-98]