Assessment of prognosis and cardiovascular complications in the course of COVID-19 infection. Reference centre experience.

Introduction: Coronavirus infection SARS-CoV-2, may lead to heart damage and complications. 
Aim of the study: In the current work, we particularly focused on patients with pulmonary embolism and other cardiovascular diseases, trying to assess the impact of coronavirus infection on acute cardiovascular diseases. 
The goals of the work were: 
1. To assess the incidence of PE among a large population of consecutive patients admitted with COVID-19 pneumonia at two reference centers. 
2. Assessment of the D-Dimer concentration threshold, which may be useful in the diagnosis and assessment of the prognosis of patients with acute pulmonary embolism and concomitant COVID 19 infection. 
3 Assessment of the prognosis of patients with acute cardiovascular diseases, i.e. acute coronary syndromes, heart failure and pulmonary embolism in patients with COVID 19 infection. 
Methods and results 
The verification of the first and second objectives was based on the analysis of another 456 patients with COVID-19 (diagnosed and treated in our Center and in the Department of Cardiology of the Medical University of Lodz), APE was diagnosed in 19.3%. All patients with APE received at least anticoagulation, seven patients received systemic thrombolysis. In the subgroup of patients with APE, mortality was comparable to patients without APE (19/88 (21.5%) vs. 101/368 (27.4%) for those without APE, p = 0.26). Importantly, patients with APE were characterized by higher D-dimer concentrations and a higher D-dimer to patient age ratio. Analysis of the year curve for the value of the D-dimer/age ratio in the diagnosis of APE was characterized by a high area under the curve AUC of 0.788 (95% CI 0.727- 0.848. On this basis, we identified a D-dimer concentration-to-age ratio useful in the diagnosis of acute respiratory syndrome in patients with COVID-19 infection, which was 70. This proposed D-dimer/age ratio was characterized by high diagnostic feasibility (sensitivity, specificity, negative predictive value, respectively). 83%, 94%, 96%, 73%). 
The third objective was verified based on a retrospective analysis of 249 consecutive patients with COVID-19 infection who were treated in our department. In this group, there were 42 (16.9%) patients additionally diagnosed with APE, 37 (14.9%) with ACS (8 with myocardial infarction with ST segment elevation and 29 with myocardial infarction without ST segment elevation) and 19 (7.6%) with AMyo. Additionally, 3 other patients (1.2%) were diagnosed with Takotsubo syndrome. 
For calculation purposes, these 3 cases were analyzed together with patients with myocardial infarction and an ACS group was created (n=40). The remaining 148 (59.4%) patients experienced only COVID-19 pneumonia. Significant differences were found between groups in the levels of hsTnT, NT-proBNP and D-dimer in plasma (P<0.05). Moreover, post-analysis hoc showed that hsTnT and NT-proBNP levels were higher in patients with ACS (hsTnT, 153.5 ng/ml; NT-proBNP, 4200 pg/ml. AMyo (hsTnT, 75.5 ng/ml; NT-proBNP, 9083 pg/ml) than in patients with APE (hsTnT, 26.0 ng/ml; NT-proBNP, 962 pg/ml) or COVID-19 pneumonia (hsTnT, 22.5 ng/ml; NT-proBNP, 996 pg/ml), however, D-dimer levels were higher in patients with APE (12,675 ng/ml) than in patients with AMyo (1317 ng/ml) and COVID-19 (959 ng/ml). 
However, we did not observe differences in D-dimer concentrations between patients with APE and ACS (1494 ng/ml). D-dimer levels predicted the diagnosis of APE (AUC=0.850 CI95 [0.765; 0.935], p<0.001) with a sensitivity of 69.4% and specificity of 96.2% for a level of 4968.0 ng/ml, and NT-proBNP predicted the diagnosis of AMyo (AUC = 0.692 CI95 [0.502; 0.883], p=0.004) and showed a sensitivity of 54.5% with a specificity of 86.5% for a cut-off point of 8970 pg/ml. Troponin T levels in our study were not useful in differentiating between these cardiovascular diseases. Importantly, the degree of pulmonary involvement of COVID 19 infection in the entire group predicted mortality (OR = 1.03 CI95 [1.01, 1.04] for an increase of 1%, s<0.001). After taking into account lung involvement, ACS was characterized by higher mortality compared to patients with only COVID-19 pneumonia (OR = 5.27 CI95 [1.76, 16.38] p = 0.003), while for APE and AMyo this was not found. dependence. 
Conclusions 
Based on the analysis of patients hospitalized due to pneumonia in the course of COVID 19 infection, we found that the measurement of D-dimer concentration may be useful in the diagnosis of acute pulmonary embolism, and the levels of this biomarker adjusted for the patient's age according to the formula patient's age x70 may still be useful. tool to start diagnostics 
Moreover, D-dimer D and NT-proBNP, although not troponin T, are useful in the differentiation of cardiovascular diseases, i.e. acute coronary syndromes, myocarditis and pulmonary embolism in patients with pneumonia in the course of COVID-19 infection. In patients with acute coronary syndrome and COVID-19 infection, in-hospital mortality increased regardless of the degree of lung involvement, while no such relationship was found for APE and AMyo.
