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Abstract

:

Background: Postoperative atrial fibrillation (POAF) is the most common complication after surgery for atherosclerotic cardiovascular disease (ASCVD) and leads to extended hospital stays and increased mortality. Myeloperoxidase (MPO) in postoperative pericardial drainage fluid is associated with an increased risk of POAF; however, the correlations between MPO in intraoperative pericardial fluid and POAF remain largely unknown. The aim of the study was to evaluate whether MPO is associated with POAF. Methods: A total of 97 patients with no history of atrial arrhythmia who had undergone coronary artery bypass surgery (CABG) were identified. We prospectively measured the levels of MPO in intraoperative pericardial fluid and blood using the human magnetic Luminex assay. Then, the occurrence of atrial fibrillation was continuously observed by postoperative ECG and telemetry strips until discharge. Results: Our data showed that POAF occurred in 24 of 97 patients (24.74%). MPO levels in blood were higher in the POAF group than the SR group (p = 0.064). Patients with POAF had significantly higher intraoperative pericardial fluid MPO levels than patients who remained in SR (p = 0.021). There was no significant correlation between pericardial fluid MPO levels and blood MPO levels (r = −0.47, p = 0.770). In a multivariable logistic regression model, pericardial fluid MPO levels were significantly associated with a higher risk of POAF (odds ratio = 1.016, 95% confidence interval, 1.001–1.031; p = 0.031). Conclusions: Higher intraoperative pericardial fluid MPO levels are linked with POAF in patients undergoing CABG. This finding provides insight into a possible mechanism of MPO in pericardial fluid increase susceptibility to developing POAF in patients undergoing CABG.
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1. Introduction


Postoperative atrial fibrillation (POAF) is a common complication, occurring in 20–50% of patients after surgery for ASCVD, 10–30% of patients after noncardiac thoracic surgery, and 5–10% of patients after vascular or large colorectal surgery [1,2,3,4]. POAF typically occurs between days 2 and 4 postoperatively [5,6]. POAF occurrence leads to a significant increase in stroke risk, morbidity, and mortality with a consequent increase in hospitalization time and overall costs [7,8]. However, the predisposing determinants of POAF development after coronary artery bypass surgery (CABG) remain unclear.



The cardiac tissue produces many physiologically active substances, such as cytokines, growth factors, and cardiac hormones. The precise mechanisms of the synthesis, secretion, and metabolism of each substance is not fully understood [9]. Because most substances function locally in either an autocrine or paracrine manner in the heart, it is difficult to detect them in the blood of systemic circulation [10,11]. Accordingly, when the major source of these substances is the heart, not only a step-up of coronary sinus levels, but also pericardial fluid levels should be addressed in future studies for elucidating the potential roles of newly identified substances. Pericardial fluid may contain many unknown pathophysiologically important substances. Further studies are necessary to clarify whether pericardial fluid in patients with various heart diseases is functionally significant. Thus, the analysis of pericardial fluid may provide a new strategy to elucidate the pathophysiology of the heart.



Myeloperoxidase (MPO) is a member of the superfamily of heme peroxidases that is mainly expressed in neutrophils and monocytes. Stimulated neutrophils activate their NADPH oxidase (NOX2) to generate large amounts of superoxide, which acts as a precursor of hydrogen peroxide and other reactive oxygen species (ROS) that are generated by their heme enzyme myeloperoxidase. ROS is involved in inflammatory tissue damage and signaling [12]. A previous study demonstrated that perioperative monocyte activation may not only identify patients at risk for POAF, but also define preventive strategies [13]. Elevated MPO levels are associated with inflammation and increased oxidative stress [14]. MPO may be seen as a mediator or an instrument through which inflammation promotes coronary vascular disease at the molecular and cellular levels. MPO is a crucial prerequisite for structural remodeling of the myocardium, leading to an increased vulnerability to preoperational atrial fibrillation (pre-AF) [15]. Structural remodeling of the atria is important in the pathogenesis of ambulatory AF, and this is likely also important for POAF. In previous studies, it was found that MPO was significantly increased in the postoperative pericardial drainage fluid of patients with POAF; however, the MPO of intraoperative pericardial fluid was not explored [16].



The purpose of this study was to evaluate whether levels of MPO are elevated in patients with POAF and to identify whether the MPO levels were associated with the development of POAF.




2. Methods


2.1. Study Design and Participants


We conducted a retrospective study using prospectively collected blood and intraoperative pericardial fluid from patients undergoing isolated CABG in Beijing An-Zhen Hospital. The study protocol was approved by the Medicine Ethics Committee of Beijing An-Zhen Hospital and adhered to the Declaration of Helsinki. All the participants provided written informed consent. From February 2022 to October 2022, intraoperative pericardial fluid was collected from isolated first-time CABG. The exclusion criteria were patients with history of arrhythmia, tumors, abnormal thyroid function, currently treated with antiarrhythmic drug, or declined to participate. Participants who underwent redo or emergency operation were also excluded. Finally, 97 patients were included in this study. We prospectively measured the levels of MPO in blood and pericardial fluid using the human magnetic Luminex assay. Then, the occurrence of atrial fibrillation was continuously observed by postoperative ECG and telemetry strips until discharge. Routine biochemical parameters were measured in a biochemical analyzer (Hitachi-7600, Tokyo, Japan) using blinded quality control specimens in the Department of the Biochemical Laboratory at Beijing An-Zhen Hospital.




2.2. Collection and Storage of Serum and Pericardial Fluid Samples


Fasting whole blood samples were collected by venipuncture before the cardiac surgery. Blood samples were centrifuged at 3000× g for 10 min; then, were immediately transferred into polypropylene tubes and stored at −80 °C until use. The surgical procedure was performed under general anesthesia with single-lumen endotracheal intubation. After the median sternotomy, to optimize the surgical times and avoid confounding factors, all the pericardial fluid samples were obtained by suction with a sterile disposable syringe immediately after the incision of the pericardium before heparin administration. Finally, the sample was placed in a sterile pipe and quickly stored at −80°C until testing occurred. Samples were thawed at 4 °C prior to assay performance. CABG was performed on a beating heart without a cardiopulmonary bypass (CPB). According to the specific surgical procedure, the surgical technique and perioperative management were the same for all the patients.




2.3. Luminex Assays


Magnetic Luminex® assays are magnetic bead-based antibody microarrays that can be used to facilitate simultaneous quantitation in a single sample [17]. Previous studies have demonstrated the feasibility of using Luminex to measure cytokines in pericardial fluid [16,18,19]. In the study, we custom-made a Luminex (R&D Systems, Inc., Minneapolis, MN, USA) panel including MPO to assess the impact of pericardial fluid on POAF. In addition, all the pericardial fluid samples were optimally diluted to ensure cytokine levels fell within the dynamic detection range of the assay. According to the manufacturer’s instructions, all the standards and samples were run in duplicate.




2.4. Evaluation of POAF


Patients were placed on continuous 24 h cardiac monitoring after surgery until patients were discharged from the hospital, and 12-lead ECGs were obtained to confirm rhythm abnormalities. POAF was defined as a new onset of AF sustained for 30 s or more [20]. The occurrence of the first documented POAF episode was the study end point.




2.5. Statistical Analysis


Continuous variables with a normal distribution are presented as the mean ± standard deviation (SD); otherwise, they are presented as the median (interquartile range). A t-test and t’test were used to analyze normally distributed continuous variables. For the non-normally distributed continuous variables, the Mann–Whitney U test was used. The correlation between serum and pericardial fluid MPO levels was determined with the Spearman correlation coefficient. Categorical variables were compared by using the chi-square test with Yates correction. The risk factors were assessed by using univariate and multivariate logistic regression.



Propensity score matching was applied to achieve balanced exposure groups preoperatively (i.e., minimal confounding), in accordance with the recommendations by Lonjon et al. [21]. A total of 97 patients were selected for the study by matching the most relevant clinical variables, such as age, sex, and possible clinical characteristics, such as body mass index, diabetes mellitus, hypertension, EuroSCORE II, triglycerides, total cholesterol, and other routine biochemical parameters. PSM was performed using the nearest neighbor matching algorithm and a 1:1 ratio. A standardized difference less than 0.1 indicated good balance after PSM. Therefore, there were 20 patients in each group (Table 1). All analyses were performed by SPSS Statistics Version 25 (IBM Corp., Armonk, NY, USA).





3. Results


3.1. Baseline Clinical Characteristics of the Study Population


Altogether, 153 patients underwent first-time CABG during the study period. We monitored postoperative heart rhythms in 97 appropriately enrolled patients; 73 (75.26%) patients remained in sinus rhythm (SR) and 24 (24.74%) patients developed POAF (Figure 1). Patients were divided into two groups on the basis of whether they developed POAF (POAF group and SR group, respectively). POAF occurs between days 1–5, on average 2.25 days postoperatively. Among the 24 patients who developed POAF, all the patients were restored to a normal SR by intravenous antiarrhythmic agents.



Patients with POAF were older than those with SR (p < 0.05). A history of hypertension was also significantly more frequent in the POAF group than in the SR group. POAF patients had larger left atrial diameters than patients in SR. After a 1:1 matching for the preoperative characteristics, a total of 40 patients were selected for the study. The POAF group was compared to patients in SR with similar preoperative characteristics undergoing CABG (Table 1).




3.2. Pericardial Fluid MPO and Serum MPO


We prospectively measured the levels of MPO in intraoperative pericardial fluid and blood using the human magnetic Luminex assay. In the 40 selected patients (20 patients in the POAF group and 20 patients in the SR group), pericardial fluid MPO levels were significantly lower than serum MPO levels (17801.17 pg/mL (interquartile range 4561.75–23160.05 pg/mL) vs. 184279 pg/mL (170959.25–199858.75 pg/mL), p < 0.001). Figure 2 shows the correlation of MPO in serum and in pericardial fluid. No significant correlation was, however, seen between pericardial fluid MPO levels and serum MPO levels (r = −0.47, p = 0.77).




3.3. Increased Intraoperative Pericardial Fluid MPO Levels in Subjects with POAF


Intraoperative pericardial fluid MPO levels were significantly higher in the POAF group than in the SR group (p = 0.021). There was no difference in the blood MPO between the POAF group and the SR group (p = 0.064) (Figure 3).




3.4. Association between Intraoperative Pericardial Fluid MPO Levels and POAF


Multiple logistic regression analyses were performed to examine whether intraoperative pericardial fluid MPO levels were correlated with POAF. As shown in Table 2, in a multivariable logistic regression model that was adjusted for age, sex, BMI, hypertension, diabetes mellitus, LAD, LVEF, EuroSCORE II, number of grafts, and pericardial fluid MPO levels, the pericardial MPO levels were associated with a higher risk of POAF (odds ratio = 1.016; 95% CI, 1.001–1.031; p = 0.031). Based on ROC curve analysis, we determined the optimal threshold value for the optimal meeting point between having the most significant sensitivity and specificity for predicting the occurrence of POAF. The optimal cutoff value of pericardial fluid MPO for identifying POAF was 17,735.50 ng/mL, with a corresponding sensitivity of 96.20% and specificity of 56.50%. The area under the curve (AUC) was 0.805 (Figure 4).





4. Discussion


In this study, we used a human magnetic Luminex assay and found that subjects with POAF had significantly elevated intraoperative pericardial fluid MPO levels compared with controls. Intraoperative pericardial fluid MPO levels were highly associated with POAF after CABG. To our knowledge, this is the first study to demonstrate that intraoperative pericardial fluid MPO levels are associated with POAF. These data suggest that the elevation of intraoperative pericardial fluid MPO levels may increase the susceptibility to POAF in patients undergoing CABG.



Factors such as ROS, inflammation, atrial remodeling, preexisting atrial fibrosis, myocardial ischemia, and autonomic nervous system activation are thought to be superimposed on susceptible atrial substrates, making the atrium vulnerable to POAF induction and maintenance [6,22,23]. Other risk factors for the development of POAF, including older age, previous history of atrial fibrillation, sex, decreased left ventricular ejection fraction, left atrial enlargement, valvular heart surgery, hypertension, diabetes, and obesity, have been identified [24,25,26]. However, interventions based on these risk factors and mechanisms do not prevent POAF, indicating that the interindividual susceptibility to POAF remains unclear. One possibility is that patients with a structural substrate before operation and thus, prone to atrial electrical re-entry, are more vulnerable to physiological perturbations that are encountered in the postoperative period. Previous studies have discussed the common pathogenesis between pre-AF and POAF. It is necessary to conduct more in-depth research on the pathogenesis of POAF on the basis of pre-AF to find more targeted prevention and treatment programs.



Previous studies of POAF mostly focused on the plasma of patients. Numerous retrospective studies, meta-analyses, and review papers have been reported identifying POAF risk based on patient risk factors and clinical biomarkers. For example, plasma B-type natriuretic peptide levels, lower plasma phospholipid transfer protein, apolipoprotein-C3, higher cholesteryl ester transfer protein, and glutathione peroxidase 3 levels are linked with POAF [27,28] In those studies, preoperative plasma samples were prospectively collected from patients undergoing CABG procedures. The plasma samples were analyzed using proteomics, metabolomics, and bioinformatics to identify the differential proteins and differential metabolites. POAF prediction based on different studies differs significantly [16,29,30,31]. These studies just explored preoperative plasma in patients with POAF; plasma reflects the overall state of the whole body and has no specificity. The remote but heart-encircling location of pericardial fluid confers unique properties to this biofluid. Therefore, we will use human magnetic Luminex assay technology to identify cytokines related to POAF in pericardial fluid.



Cardiac and surrounding tissues produce many physiologically active substances [32], and the biochemical analysis of pericardial fluid has been proven feasible [33]. Pericardial fluid may have preexisting risk factors before CABG susceptibility to developing POAF. In relation to previous studies on the intraoperative pericardial fluid of patients with POAF, Takeshi Nakamura et al. [34] conducted a prospective study in which they collected pericardial fluid in 42 consecutive patients who were undergoing coronary artery bypass grafting. They measured atrial natriuretic peptide and brain natriuretic peptide levels to determine whether there was an association with the development of POAF. Ultimately, they found that POAF was documented in nine patients (21%), and pericardial fluid brain natriuretic peptide concentration was independently associated with the development of atrial fibrillation after coronary artery bypass grafting. Our data are similar to those of Takeshi Nakamura in that there was a higher level of intraoperative pericardial fluid brain natriuretic peptide in the POAF group vs. the SR group. Our study showed the difference did not reach statistical significance using more samples. Joshua L. et al. [18] also detected 36 intraoperative pericardial fluid cytokines and chemokines, including BNP, and found no significant difference. In our study, intraoperative pericardial fluid brain natriuretic peptide levels were not associated with POAF.



Recent clinical studies relating to pericardial fluid find that several mediators accumulate at a higher level in pericardial fluid than in plasma. Surveys such as those conducted by Joshua L. et al. [18] have shown that mitochondrial DNA in the pericardial fluid was strongly associated with the development of POAF. Yisi Liu et al. [35] provided preliminary evidence of a causal relationship between IL-6 and POAF in a novel nonpaced POAF mouse model. IL-6 is a crucial prerequisite for eliciting profibrotic properties in cardiac myocytes via the pSTAT3 pathway during the early postoperative period, leading to an increased susceptibility to POAF. Accumulating evidence suggests an essential role of inflammatory mechanisms and mediators from pericardial fluid [36]. In conclusion, pericardial fluid analysis appears to be a logical approach for elucidating some cardiac diseases.



In the studies of pre-AF, it has been found that humans with atrial fibrillation had higher plasma concentrations of MPO and a larger MPO burden in right atrial tissue as compared to individuals devoid of atrial fibrillation. In the atria, MPO colocalized with a markedly increased formation of 3-chlorotyrosine. MPO is a crucial prerequisite for the structural remodeling of the myocardium, leading to an increased vulnerability to pre-AF [37]. Yisi Liu et al. [16] explored the local release of MPO into the pericardial space, mainly from damaged atrial tissue, which may be the main source of MPO in postoperative pericardial drainage fluid. Thus, the pericardial MPO concentration is an indicator of the degree of atrial inflammation and atrial MPO activity. However, this study did not measure the concentration of intraoperative pericardial fluid MPO. Our study detected the intraoperative pericardial fluid MPO, and we found that the intraoperative MPO in the pericardial fluid of patients with POAF began to increase compared with that in the SR group (p = 0.021). A potential mechanism for the contribution to POAF is the impact of MPO on atrial remodeling and electrical conduction. MPO plays an important role in the tissue damage and the formation of ROS. MPO establishes an intensive pro-oxidative and proinflammatory environment within the pericardium and atrium, leading to early atrial remodeling and disturbing the physiologic function of atrial components. MPO is secreted during inflammation before CABG for patients with ASCVD and causes nitration, chlorination, and oxidation of cardiac tissue. MPO-dependent regulation of matrix metalloproteinase (MMP) activity can increase atrial fibrosis. An animal model of ischemia-related myocardial damage revealed that MPO augments arrhythmogenic left ventricular remodeling and enhanced ventricular post ischemic fibrosis [38]. Thus, MPO contributes to POAF by virtue of its capacity to generate potent ROS and to promote the activity of MMPs.



Dyslipidemia is known to promote atherosclerosis. It is a complex disease and is a major risk factor for adverse cardiovascular events. High levels of low-density lipoprotein cholesterol (LDL-C) and low levels of high-density lipoprotein cholesterol (HDL-C) are associated with myocardial infarction (MI) and stroke. Dyslipidemia is an established risk factor for ASCVD [39]. Previous study reported that total cholesterol (TC) and LDL-C, but not triglycerides (TG) and HDL-C, were associated with the risk for pre-AF [40]. The more lowered the LDL-C in the preoperative period, the more reduced the risk of POAF development. High levels of LDL-C in the preoperative period could be a predictor of POAF [41,42]. In our study, we measured the patients’ TG, TC, LDL-C, HDL-C, lipoprotein-a, and lipid-associated cytokines in serum and pericardial fluid, such as adiponectin, leptin, and fatty acid-binding protein 4 (FABP4). It was found that there was no significant difference between POAF and non-POAF lipid-related laboratory tests and cytokines. In summary, data suggest that the association between blood or pericardial fluid lipid level and risk for POAF is uncertain.



Based on the current results, the MPO cytokines in pericardial fluid are increased and superimposed on the susceptible atrial substrate, making the atrium vulnerable to the induction and maintenance of atrial fibrillation. Pericardial fluid can be collected in cases of open-heart surgery; we suggest incorporating intraoperative pericardial fluid MPO measurements for patients undergoing CABG and facilitating the identification of patients at a higher risk of POAF.



Our data showed that higher intraoperative pericardial fluid MPO levels are linked with POAF in patients undergoing CABG. However, it had several certain limitations. First, the sample size was small; pericardial fluid is difficult to collect; however, it was sufficient to detect differences in pericardial fluid cytokine levels; in the multivariable logistic regression model, the pericardial MPO levels were associated with a higher risk of POAF (odds ratio = 1.016; 95% CI, 1.001–1.031; p = 0.031) (the sample size of this study was small and did not meet the requirements of EPV (event per variable)). Therefore, the results may not be robust enough. However, considering that it is difficult to obtain intraoperative pericardial fluid and the results are interpretable, it is still shown. The reliability of this result needs further study. We also 1:1 matched the preoperative data of patients to adjust the configuring factors. Second, our study was not verified at the animal level, and we will conduct animal research in the future to further clarify the role of pericardial fluid cytokines in POAF. Last, in our study, pericardial fluid MPO were lower than serum MPO levels, and subjects with POAF had elevated intraoperative pericardial fluid MPO levels compared with the SR group. We considered, just like the composition of pericardial fluid, MPO in pericardial fluid is not only ultrafiltrate from blood, but may also be secreted from the pericardial cavity; in addition, further research about the specific source of MPO in pericardial fluid is still needed.




5. Conclusions


In conclusion, we found that intraoperative pericardial fluid MPO levels were significantly elevated in patients with POAF and were associated with the occurrence of POAF. They could increase the susceptibility to POAF in patients undergoing CABG. It is a powerful direction to prevent POAF in the future. More research is needed to explore its core pathogenesis, and find efficient and safe intervention targets.
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Figure 1. Flow chart of the study. CABG, coronary artery bypass grafting; POAF, postoperative atrial fibrillation; SR, sinus rhythm. 
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Figure 2. Scatterplots of MPO in serum and in pericardial fluid. r: Spearman correlation coefficients. MPO, myeloperoxidase. 
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Figure 3. (a)  [image: Jcm 11 07018 i001]: Serum MPO levels in the POAF group;  [image: Jcm 11 07018 i002]: Serum MPO levels in the SR group; (b)  [image: Jcm 11 07018 i003]: Pericardial fluid MPO levels in the POAF group;  [image: Jcm 11 07018 i004]: Pericardial fluid MPO levels in the SR group. MPO, myeloperoxidase; POAF, postoperative atrial fibrillation; SR, sinus rhythm. 
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Figure 4. Receiver operator curves using intraoperative pericardial fluid MPO levels for the prediction of POAF. MPO, myeloperoxidase. 
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Table 1. Characteristics of patients with POAF and SR.
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Unmatched

	
Propensity Score Matched






	

	
POAF

	
SR

	

	
POAF

	
SR

	




	
Variable

	
(n = 24)

	
(n = 73)

	
p value

	
(n = 20)

	
(n = 20)

	
p value




	
Age (years)

	
64.07 ± 8.48

	
61.24 ± 9.06

	
0.047

	
63.86 ± 5.10

	
62.57 ± 7.77

	
0.468




	
Sex

	

	

	
0.036

	

	

	
1.000




	
Male, n (%)

	
19 (79.17)

	
60 (82.19)

	

	
15 (75.00)

	
15 (75.00)

	




	
BMI (kg/m2)

	
26.37 ± 3.02

	
25.73 ± 3.12

	
0.195

	
26.51 ± 3.43

	
26.02 ± 2.42

	
0.545




	
Hypertension, n (%)

	
19 (79.17)

	
45 (61.64)

	
0.020

	
14 (70.00)

	
12 (60.00)

	
0.265




	
Diabetes mellitus, n (%)

	
13 (54.17)

	
33 (45.20)

	
0.239

	
13 (65.00)

	
15 (75.00)

	
0.593




	
Hyperlipidemia, n (%)

	
5 (20.83)

	
19 (26.02)

	
0.980

	
6 (30.00)

	
6 (30.00)

	
1.000




	
TG (mmol/L)

	
1.71 ± 0.83

	
1.68 ± 0.71

	
0.824

	
1.70 ± 0.75

	
1.70 ± 0.71

	
0.831




	
TC (mmol/L)

	
5.03 ± 1.21

	
5.05 ± 1.04

	
0.187

	
5.03 ± 1.35

	
5.05 ± 1.01

	
0.510




	
HDL-C (mmol/L)

	
1.01 ± 0.23

	
0.97 ± 0.30

	
0.297

	
1.01 ± 0.23

	
0.97 ± 0.30

	
0.639




	
LDL-C (mmol/L)

	
3.20 ± 0.85

	
3.28 ± 0.55

	
0.248

	
3.22 ± 0.75

	
3.24 ± 0.54

	
0.412




	
Lp (a) (mmol/L)

	
73.35 (43.20, 103.41)

	
87.95 (70.32, 105.59)

	
0.238

	
65.47 (43.05, 87.89)

	
83.84 (48.45, 119.23)

	
0.373




	
LVEF (%)

	
58.72 ± 8.18

	
59.98 ± 7.79

	
0.323

	
60.00 ± 7.56

	
59.89 ± 7.66

	
0.958




	
LAD (mm)

	
37.27 ± 3.92

	
35.35 ± 4.24

	
0.001

	
37.22 ± 4.34

	
35.55 ± 3.85

	
0.274




	
EuroSCORE II

	
5.94 ± 2.09

	
5.41 ± 2.00

	
0.102

	
5.86 ± 1.63

	
5.25 ± 1.48

	
0.150




	
Surgery time (h)

	
4.08 (3.83, 4.33)

	
3.29 (3.16, 3.42)

	
0.675

	
4.08 (3.68, 4.49)

	
4.16 (3.91, 4.41)

	
0.412




	
Number of grafts

	
4.085 (3.838, 3.322)

	
4.112 (3.982, 4.243)

	
0.015

	
3.61 (3.36, 3.85)

	
3.61 (3.30, 3.91)

	
0.864








POAF, postoperative atrial fibrillation; SR, sinus rhythm; BMI, body mass index; TG, triglycerides; TC, total cholesterol; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; Lp (a), lipoprotein-a; LVEF, left ventricular ejection fraction; LAD, left atrial diameter. Data are displayed as the mean ± standard deviation, median values (+interquartile range), n (%). Differences between groups were analyzed by Fisher’s test, Student’s t test, χ2 test, or Mann–Whitney U test.
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Table 2. POAF univariate and multiple logistic regression models.
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Univariate Model

	
Multiple Model




	

	
OR

	
95% CI

	
p Value

	
OR

	
95% CI

	
p Value






	
Age (years)

	
0.970

	
0.893–1.052

	
0.460

	

	

	




	
Sex Male

	
1.00

	
0.255–3.926

	
1.000

	

	

	




	
BMI (kg/m2)

	
1.059

	
0.883–1.269

	
0.538

	
2.926

	
1.029–8.320

	
0.044




	
Hypertension

	
1.875

	
0.618–5.690

	
0.267

	

	

	




	
Diabetes mellitus

	
0.751

	
0.263–2.147

	
0.593

	
34.489

	
1.850–643.095

	
0.017




	
LVEF (%)

	
1.002

	
0.934–1.075

	
0.957

	

	

	




	
LAD

	
1.535

	
1.130–5.251

	
0.525

	

	

	




	
EuroSCORE II

	
0.098

	
0.011–0.852

	
0.035

	

	

	




	
Number of grafts

	
2.726

	
1.102–6.743

	
0.030

	

	

	




	
MPO

	
1.009

	
1.001–1.018

	
0.025

	
1.016

	
1.001–1.031

	
0.031








POAF, postoperative atrial fibrillation; MPO, myeloperoxidase; BMI, body mass index; LVEF, left ventricular ejection fraction; LAD, left atrial diameter; OR, odds ratio; CI, confidence interval.
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