Left Atrial Appendage Surgical Closure during Mitral Valve Replacement in Patients with Atrial Fibrillation
Abstract
Background: Atrial fibrillation (AF) is the most common arrhythmia. Compared to AF patients without mitral valve disease, the risk of thrombo-embolism and stroke is increased among AF patients with mitral valve disease. This study aimed to evaluate the effect of concomitant surgical closure of left atrial appendage (LAA) during mitral valve replacement in AF patients on the incidence of embolic stroke and analysis of possible intra- and post-operative risks. Methods: This prospective study included 60 AF patients who underwent mitral valve replacement. Patients were divided into two equal groups: Group A underwent mitral valve replacement without surgical closure of LAA and group B underwent mitral valve replacement with concomitant surgical closure of LAA. Results: The only predictor for TIA was type of surgery done. Being group B was associated with 60.0% reduction in risk of occurrence of TIA among studied patients (P=0.014). The only predictor for occurrence of stroke was age of participants. One year increase in age was associated with 1.12time increase risk of occurrence of stroke among studied patients (P=0.028). The only predictor for post-operative complications was type of surgery done. Being group B was associated with 0.29 times reduction in risk of occurrence of TIA among studied patients (P=0.04). Conclusion: Concomitant LAA closure during MVR in AF patients did not significantly reduce the incidence of stroke in this study but was associated with reduction in TIA, although it was associated with a reduction in cross-clamp time and a trend towards fewer TIA events in the multivariate analysis.
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Introduction
Atrial Ffibrillation (AF) is the most common arrhythmia. Nearly 20-30% of all ischemic strokes are related to AF and cardioembolic strokes associated with AF are usually severe, highly recurrent, often fatal, or with permanent disability (1). Compared to AF patients without mitral valve disease, the risk of thrombo-embolism and stroke is increased among AF patients with mitral valve disease (2).
Studies report that the Lleft Aatrial Aappendage (LAA) plays a role in thrombus formation, and is considered the source of 90% of the embolism in non-valvular atrial fibrillation and of approximately 60% of the embolism in valvular atrial fibrillation (3, 4). There are three main approaches for stroke prevention in atrial fibrillation (AF): 1) elimination of AF, which includes rhythm control through pharmacological or electrical cardioversion, catheter ablation, or surgical ablation; 2) prevention of clot formation using anticoagulant agents; and 3) physical exclusion of the left atrial appendage (LAA) as the site of clot formation, achieved through closure devices or surgical occlusionThree main approaches for prevention of stroke in AF are elimination of AF, rhythm control either pharmacological or electrical cardioversion, Catheter ablation or surgical ablation, prevention of clot formation with anticoagulant agents and physical elimination of LAA which excludes the site of clot formation either by closure devices or surgical occlusion (5). 	Comment by sherine abdel Rahman: You mentioned that there are 3 , but you mentioned more than that. Please, rephrase this sentence.
2020 European Society of Cardiology Guidelines of AF points out that surgical occlusion or exclusion of the LAA may be considered for stroke prevention in patients with AF undergoing cardiac surgery (Class IIb level of evidence C) (6, 7). Although, some concerns with LAA closure include prolongation of cross-clamp and cardiopulmonary bypass time, bleeding complications, cardiac injury and increasing ICU and hospital length of stay. Surgical Closure of LAA can be done through: oversewing LAA ostium in two layers from inside the left atrium, LAA ligation epicardially with suture or LAA amputation and over sewing of its opening in two layers epicardially (8).
The purpose of this study was to evaluate the effect of concomitant surgical closure of left atrial appendage during mitral valve replacement in AF patients on the incidence of embolic stroke and analysis of possible intra-operative and post-operative risks of this procedure.
Patients and methods
This prospective analytic observational cohort study included 60 AF patients who underwent mitral valve replacement. The study was carried out at Cardiothoracic Surgery Department in Benha University Hospital. An informed written consent was obtained from the patients. Every patient received an explanation of the purpose of the study and had a secret code number. The study was done after being approved by the Research Ethics Committee MS 11-9-2023, Faculty of Medicine, and Benha University during the period from October 2023 to September 2024.	Comment by sherine abdel Rahman: Please, write the ethical approval number.
Exclusion criteria were combined CABG and mitral valve surgery, isolated aortic valve surgery, isolated tricuspid valve surgery, emergency surgeries and minimal invasive surgeries.


Grouping: 
Patients were divided into two groups: Group A: (n=30):  patients with AF who underwent mitral valve replacement without surgical closure of LAA. Group B: (n= 30):  patients with AF who underwent mitral valve replacement with concomitant surgical closure of LAA.
All studied cases were subjected to the following: Demographic data collection including [age, sex, occupation, body mass index (BMI) (kg/m2)] (9). Complete history taking including: [medical history, history of atrial fibrillation, previous cardiovascular events, history of heart failure, hypertension, diabetes mellitus or hyperlipidemia, other comorbidities, surgical history, family history, medication history and social history. Risk factors including: [hypertension which was diagnosed according to European society of cardiology (ESC) (10), diabetes mellitus which was diagnosed according to American Diabetes Association (11), dyslipidemia which was diagnosed according to ESC (12), smoking status, previous history of coronary artery disease (CAD) according to ESC (13) and Family history of CAD]. Physical examination including: Vital signs [blood pressure, heart rate, respiratory rate, temperature, oxygen saturation], general appearance, cardiovascular examination, pulmonary examination, and neurological examination]. Laboratory investigations including: [complete blood count (Hemoglobin, hematocrit, white blood cell count, platelet count), basic metabolic panel (sodium, potassium, chloride, bicarbonate, BUN, creatinine, glucose), coagulation profile (PT, INR, aPTT), cardiac markers (Troponin I, Troponin T, CK-MB), electrolytes (sodium, potassium, magnesium, calcium), renal function tests (BUN, creatinine, eGFR), liver function tests (ALT, AST, ALP, bilirubin), thyroid function tests (TSH, free T3, free T4) and C-reactive protein. Imaging including [Electrocardiogram (ECG), cardiac CT or MRI, Hholter Monitoring or Event Recorder and ttransesophageal eeechocardiogram (TEE)].
Surgical technique:
All surgeries were performed through a median sternotomy under cardiopulmonary bypass, with Ssurgical Lleft Aatrial Aappendage Oocclusion (SLAAO) performed simultaneously in patients using one of three surgical techniques at the surgeon's discretion. When LAA occlusion was performed, the LAA ostium was oversewn in two layers of polypropylene sutures from inside the left atrium, or the LAA was ligated epicardially with sutures. The LAA was amputated, and its opening was oversewn with two layers of polypropylene suture, also epicardially. The completeness of SLAAO was assessed visually by the surgeons.
Operative assessment including LAA closure technique, cardiopulmonary bypass time, aortic cross clamp time and intraoperative bleeding.     
Echocardiographic examination:
Echocardiograms were performed with the patient in the left lateral decubitus position, following standard imaging planes as recommended by the American Society of Echocardiography. The left atrial diameter was measured at the end-systole using M-mode transthoracic echocardiography, from the posterior aortic wall to the posterior left atrial wall in the parasternal long-axis view, just before mitral valve opening. Left ventricular ejection fraction was estimated using the Teichholz formula or the Simpson rule, with left ventricular systolic dysfunction defined as an ejection fraction <55%. Additionally, left ventricular end-diastolic and end-systolic diameters were measured. The results of preoperative and postoperative echocardiography were recorded over a 1-year period.
Postoperative anticoagulation approach:
All patients started taking warfarin as an anticoagulant on the first day after surgery. The target INR was set at 2.0–3.0 for most patients. However, for patients with mitral prosthetic valves, the target INR was adjusted to 2.5–3.5. Warfarin dosages were adjusted based on INR reviews under the guidance of doctors within the first three months of discharge.
Post-operative data:
The post-operative data included the time of Mechanical ventilation, post-operative bleeding, need for re-exploration, post-operative arrhythmias, hemodynamics instability, post-operative CNS complications, post-operative infection, ICU length of stay, duration of hospital stay, 30-day/in-hospital mortality and hospitalization for heart failure.
Postoperative AF CHA2DS2-VASc score was calculated for each patient postoperatively to assess the risk of stroke associated with AF. Points were assigned as follows: 1 point for age between 65 and 74 years; history of hypertension, diabetes, recent cardiac failure, vascular disease; and female sex. Two points were assigned for a history of stroke or transient ischemic attack, as well as for age 75 years or older. The relationship between the CHA2DS2-VASc score and stroke occurrence was subsequently analyzed.
Follow Up: Strokes within one year after surgery through clinical assessment and CT brain if needed.
Approval code: MS 11-9-2023
Sample size
A minimum number of 38 patients or more were needed to have a confidence level of 95% that the real value was within ±5%. Calculated on an incidence rate of 2.5% given that the incidence rate in literature ranged between 0.5% and 2.5%.
Statistical analysis 
Data management and statistical analysis were done using SPSS version 28 (IBM, Armonk, New York, United States). Quantitative data were assessed for normality using the Kolmogorov–Smirnov test. According to normality, quantitative data were summarized either in mean and standard deviation (SD) or median and range. Categorical data were summarized as numbers and percentages. Quantitative data were compared between the two groups using unpaired t test or Mann-Whitney U test depending on normality. Categorical data were compared using the Chi-square, and Fisher exact. Binary logistic regression was used to detect predictors of post-operative outcome. All statistical tests were two-sided. P values less than or equal to 0.05 were considered significant.
Results
[bookmark: _Ref132084226][bookmark: _Ref132086909]Both groups were matched for basic demographic data including age, gender and BMI. No statistically significant difference was observed between the two groups regarding clinical history (risk factors), Lab and echo findings and Mitral valve pathology. (Table, 1).
Cross-clamp time was significantly higher among group B  with compared with to group A (p=0.034). Bypass time was not statistically significant between both groups. There was a statistically significant difference between the two groups regarding occurrence of TIA (p=0.038). No statistically significant difference between both groups regarding length of postoperative stay, surgical re-exploration, occurrence of post-operative cerebrovascular accidents, stroke, heart failure, infection and all mortality causes (s motility. Table, 2).
None of the tested variables was risk factor of mortalities. The only predictor for TIA among the studied patients was type of surgery done. Being group B was associated with 60.0% reduction in risk of occurrence of TIA among studied patients (OR=0.9, 95%CI=0.02-0.79; P=0.014). The only predictor for occurrence of stroke among the studied patients was age of participants. One year increase in age was associated with 1.12 time increase risk of occurrence of stroke among studied patients (OR=1.12, 95%CI=1.01-1.24; P=0.028). The only predictor for post-operative complications among the studied patients was according to the type of surgery done. GBeing group B was associated with 0.29 times reduction in risk of occurrence of TIA among studied patients (OR=0.29, 95%CI=0.09-0.97; P=0.04). (Table, 3).
Discussion
In the current study, the age distribution aligns with the typical demographic for rheumatic heart disease, which was the most prevalent cause of mitral valve pathology in this study (14).
On contrary, Abrich et al., 2018 (15) found that the mean age of studied participants was 70 years old. 
There was a male predominance across both groups (61.7% male overall), however, the gender distribution showed no significant impact on outcomes in this study, and this lack of significant gender difference is corroborated by findings in the literature (Zheng et al., 2020) (8).
Against our study, Jiang et al., 2020 (16) found that there was significant difference between LAA exclusion and non-exclusion group (p=0.001), where males was 54.9% in non-exclusion group, it represented 43.8% of exclusion group. 
HTN was present in 23.3% of Group A and 20.0% of Group B, with no significant difference (p=1.0). Similarly, DM was present in 10.0% of Group A and 30.0% of Group B, with a borderline statistical significance (p=0.053). Although the difference in DM prevalence was not statistically significant, it suggests a possible trend towards higher DM prevalence in Group B. This trend echoes findings in studies by Borre et al. (2018), (17), which identified DM as a potential risk factor for thromboembolic events in AF patients, though its impact on surgical outcomes remains inconsistent.
These findings is consistent with Zheng et al., 2020 (8) who claimed that the prevalence of HTN was 13.3% and 14.2%, and prevalence of DM was 5.0% and 3.3% in exclusion and non-exclusion groups respectively.
Dyslipidemia was more prevalent in Group B (33.3%) compared to Group A (13.3%), but this difference was not statistically significant (p=0.067). The overall dyslipidemia prevalence was 23.3%, which is consistent with the rates reported in cardiovascular surgical populations. Even in the recent study conducted by Wu and his colleagues (182023); they , concluded that dyslipidemia does not increase the risk of AF in the general population (18).
There were no significant differences between the two groups in terms of hemoglobin levels, creatinine, or total cholesterol. The left ventricular ejection fraction (LVEF) was <40% in 10% of patients in both groups (p=1.0), indicating that baseline cardiac function was similar across the study population. In this study, the similar LVEF in both groups allowed for an unbiased comparison of outcomes related to LAA closure.
Similarly, a study Abrich et al. (152018) that was conducted a study to determine whether surgical LAA exclusion performed during mitral valve surgery was associated with a reduction in cerebrovascular events in patients with AF, and found that 3.2% and 4.3% in non-exclusion and exclusion groups respectively (15).
On contrary, the mean LVEF in the study conducted by Jiang et al.,  (2020) (16), among non-exclusion group was 60 ± 10, while it was 59 ± 10 for exclusion group, with no significant difference between them.
The most common mitral valve pathology was rheumatic or calcific mitral stenosis (MS), accounting for 53.3% of cases, followed by rheumatic mitral regurgitation (MR) in 38.3%. There was no significant difference between the groups regarding the type of mitral valve pathology, suggesting that the type of mitral valve disease did not influence the decision to perform LAA closure. 
In a previous study, Abrich et al., (152018), reported that Myxomatous mitral valve degeneration was the predominant pathology among studied patients in both groups, while rheumatic valve pathology represented the minority among total participants (Rheumatic MR was 3.2%, and 2.7% in non-exclusion and exclusion LAA respectively, while Rheumatic MS was 6.2% and 13.8% in non-exclusion and exclusion LAA respectively) (15).
Cross-clamp time was significantly higher among Group B (p=0.034), which suggests that LAA closure may reduce cross-clamp time, possibly due to the straightforward surgical technique involved. Bypass time, however, did not differ significantly between the two groups. This aligns with a previous study (Whitlock, et al.,2021) indicating that LAA closure does not significantly extend operative time during MVR (19). The reduced cross-clamp time in Group A could be attributed to the streamlined nature of the LAA closure technique, which may limit complications related to prolonged ischemic time.
[bookmark: _GoBack]On contrary, Jiang et al., 2020 (16) found that Aortic occlusion time was significantly higher among non-exclusion group, than exclusion group.
The median length of post-operative stay was similar between the studied groups, indicating that LAA closure did not result in a prolonged hospital stay. This finding is consistent with studies by Juo et al. (20), which demonstrated that LAA closure does not significantly impact recovery time in cardiac surgery patients., hHowever, Elbadawi et al.,  (2017) (21) claimed that LAA closure in AF patient was associated with reduction in length of hospital stay which contradict our study findings. 
There was no significant difference between the groups regarding the need for surgical re-exploration or the incidence of cerebrovascular accidents. However, stroke incidence was higher in Group A, though this difference did not reach statistical significance. Studies have demonstrated varying effects of LAA closure on stroke incidence, with some indicating a reduced risk of stroke (8), while others report no significant benefit, which may be attributed to variations in patient selection and surgical methods (9).
Interestingly, there was a statistically significant difference in the occurrence of TIA, with Group A (non-exclusion) experiencing a higher rate (26.7% vs. 6.7%, p=0.038). As expected, LAA closure is typically performed to reduce the risk of thromboembolic events such as TIA. 
In the same line of the study, Jiang et al., 2020 (16) claimed that LAA exclusion was associated with reduction in ocuurance of postoperative ischemic stroke in MVR patients with AF (OR=0.07, 95%CI=0.008-0.617; P=0.017).
However, after a median follow-up of 14 months (13–16 months), Kaplan-Meier curves showed no differences in the cumulative incidence of thromboembolic events between groups (8).
In the study that was conducted by Whitlock et al., 2021 (19), among patients undergoing cardiac surgery, with and without LAA occlusion, the proportion of patients with Ischemic stroke or systemic embolism in occlusion group was 4.8%, while it was relatively lower among non-exclusion group (7.0%). Moreover, Johnsrud et al.,2018 (22) found that LAA exclusion did not appear to reduce early or late stroke among 124 patients from Olmsted County with prior history of AF who underwent cardiac surgery between 1993 and 2015. 
Overall, the mortality rate was higher in Group A (13.3%) compared to Group B (3.3%), though this difference was not statistically significant. The higher mortality in Group A could be attributed to the slightly higher baseline risk in this group, as evidenced by the trends in other postoperative complications. 
This finding is consistent with other another studies Ad et al., 2017 that have shown no significant difference in mortality between patients who undergo LAA closure and those who do not (23).
Multivariate logistic regression analysis did not identify any significant predictors of mortality. However, age was a significant predictor of stroke, with each additional year increasing the risk of stroke by 12% (OR=1.12, p=0.028). This finding aligns with the established literature as Morseth et al., (27) 2021 , wherereported that increasing age is a well-known risk factor for stroke in AF patients (24-26), also New-onset AF was associated with a twofold increase in risk of stroke and death at ages≥70 years (27).
The only significant predictor for TIA was the type of surgery, with LAA closure in Group B associated with a 60% reduction in TIA risk (OR=0.4, p=0.014). This suggests that LAA closure may protect against TIA. This finding supports the notion that LAA closure can reduce embolic events, as demonstrated in prior trials (16, 28). The findings of this study are also consistent with those of previous studies that have investigated the role of LAA closure in AF patients undergoing cardiac surgery. The LAAOS III trial, demonstrated a significant reduction in stroke and systemic embolism with LAA closure (19), a result that was not replicated in the current study, possibly due to the small sample size and the higher baseline risk in Group A.
This study has several limitations. First, the sample size is relatively small, which may limit the power to detect significant differences in outcomes, particularly for rare events like stroke and mortality. Second, the study did not include long-term follow-up data, which is crucial for assessing the durability of LAA closure and its impact on long-term outcomes like stroke prevention. Finally, the retrospective nature of the study introduces potential selection bias, which could have affected the comparability of the two groups.
Conclusion
Concomitant LAA closure during MVR in AF patients did not significantly reduce the incidence of stroke in this study but was associated with reduction in TIA, although it was associated with a reduction in cross-clamp time and a trend towards fewer TIA events in the multivariate analysis. 
Further studies with larger sample sizes and longer follow-up periods are needed to clarify the role of LAA closure in this patient population.
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Table 1: Demographics, risk factors, lab and echo findings and mitral valve pathology of the studied patients according to group
	
	[bookmark: OLE_LINK20]Group A
(n=30)
	[bookmark: OLE_LINK21]Group B (n=30)
	Total participants
(n=60)
	p-value

	[bookmark: OLE_LINK1]Age (years)
	39.3 ± 12.6
	34.4±11.7
	37.2±12.3
	0.081˫

	sex
	Males
	20 (66.7)
	17 (56.7)
	37 (61.7)
	0.426 ˫˫

	
	Females
	10 (33.3)
	13 (43.3)
	23 (38.3)
	

	BMI (Kg/m2)
	25.2±3.9
	26.3±4.8
	25.8±4.4
	0.332 ˫

	Risk factors
	HTN
	7 (23.3)
	6 (20.0)
	13 (21.7)
	1.0˫

	
	DM
	3 (10.0)
	9 (30.0)
	12 (20.0)
	0.053˫

	
	Dyslipidemia
	4 (13.3)
	10 (33.3)
	14 (23.3)
	0.067˫

	
	Past history of stroke
	3 (10.0)
	4 (13.3)
	7 (11.7)
	1.0 ˫˫

	
	Past history of TIA
	5 (16.7)
	5 (16.7)
	10 (16.7)
	1.0˫

	Lab and echo findings
	Hb
	12.7±1.3
	13.1±1.9
	
	0.280˫

	
	Creatinine
	1.0±0.2
	1.0±0.3
	
	0.719˫

	
	Total cholesterol
	194.5±39.4
	179.7±30.5
	
	0.109˫

	
	LVEF<40
	3 (10.0)
	3 (10.0)
	
	1.0˫˫

	Mitral valve pathology
	[bookmark: OLE_LINK2]Myxomatous mitral valve degeneration
	1 (3.3)
	1 (3.3)
	2 (3.3)
	1.0˫

	
	Flail mitral valve leaflet or chordal rupture
	0 (0.0)
	0 (0.0)
	0 (0.0)
	

	
	[bookmark: OLE_LINK22]Degenerative MR
	2 (6.7)
	1 (3.3)
	3 (5.0)
	1.0˫

	
	[bookmark: OLE_LINK24]Endocarditis
	2 (6.7)
	3 (10.0)
	5 (8.3)
	1.0˫

	
	[bookmark: OLE_LINK29]Rheumatic MR
	12 (40.0)
	11 (36.7)
	23 (38.3)
	0.791˫˫

	
	Rheumatic or calcific MS
	15 (50.0)
	17 (56.7)
	32 (53.3)
	0.605 ˫˫

	
	[bookmark: OLE_LINK33]Prosthetic MR
	2 (6.7)
	0 (0.0)
	2 (3.3)
	0.492 ˫˫

	
	[bookmark: OLE_LINK35]Prosthetic mitral valve obstruction
	1 (3.3)
	2 (6.7)
	3 (5.0)
	1.0 ˫


Data are presented as mean ± SD or (%), BMI=Body mass index, DM=Diabetes Mellitus, HTN=Hypertension, TIA=Transient ischemic attack, Hb= Hemoglobin level, LVEF=Left ventricular ejection fraction, ˫Unpaired t test, ˫˫Fisher exact test, MR=Mitral regurgitation, MS=Mitral stenosis, ˫Fisher exact test, ˫˫Chi-square test


Table 2: Comparison of operative and of post-operative details among the study groups
	[bookmark: _Toc138656421][bookmark: _Toc140088126][bookmark: _Ref132000512]
	Group
	p-value

	
	Group A
n=30
	Group B
n=30
	

	Operative
	Cross-clamp time (min)
	71.5
	78.5
	0.034*

	
	Bypass time (min)
	86.0
	92.0
	0.367

	post-operative
	Length of postop stay (day)
	10.0
	9.0
	0.952˫

	
	[bookmark: OLE_LINK42]Surgical re-exploration
	4 (13.3)
	5 (16.7)
	1.0 +

	
	Cerebrovascular accidents
	4 (13.3)
	2 (6.7)
	0.671+

	
	Stroke
	5 (16.7)
	1 (3.3)
	0.195+

	
	[bookmark: OLE_LINK47]TIA
	8 (26.7)
	2 (6.7)
	0.038*+

	
	[bookmark: OLE_LINK49]Post-operative infection
	5 (16.7)
	2 (6.7)
	0.424+

	
	[bookmark: OLE_LINK50]Hospitalization for Heart Failure
	2 (6.7)
	2 (6.7)
	1.0+

	
	All-causes of mortality
	4 (13.3)
	1 (3.3)
	0.353+


Data are presented as (%), *indicates significant p-value, ˫ Mann-Whitney U test ˫˫Fisher exact test, ˫˫˫ chi-square test, TIA=Transient ischemic attack


Table 3: Predictors of mortality, occurrence of TIA, stroke and complications of the studied groups
	
	Multivariate analysis

	
	Adjusted OR
	95% CI
	p-value

	
	
	Lower bound
	Higher bound
	

	Mortality
	Group B (RF=Group A)
	0.09
	0.01
	1.94
	0.344

	
	Age (years)
	0.94
	0.84
	1.05
	0.283

	
	Male gender
	0.41
	0.07
	2.62
	0.349

	
	BMI (Kg/m2)
	1
	0.8
	1.25
	0.967

	
	Hypertensive patients
	10.33
	0.5
	212.38
	0.130

	
	Diabetic patients
	0.18
	0.01
	5.1
	0.313

	
	EF<40%
	5.74
	0.46
	70.82
	0.173

	TIA
	Group B (RF=Group A)
	0.4
	0.02
	0.79
	0.014*

	
	Age (years)
	1.14
	1
	1.31
	0.058

	
	Male gender
	9.37
	0.47
	188.7
	0.144

	
	BMI (Kg/m2)
	0.68
	0.46
	1.01
	0.053

	
	Hypertensive patients
	0.02
	0.1
	1.74
	0.079

	
	Diabetic patients
	24.3
	0.41
	1453.2
	0.126

	
	EF<40%
	1.05
	0.06
	19.92
	0.972

	Stroke
	Group B (RF=Group A)
	0.36
	0.05
	2.44
	0.296

	
	Age (years)
	1.12
	1.01
	1.24
	0.028*

	
	Male gender
	1.91
	0.33
	11.08
	0.473

	
	BMI (Kg/m2)
	0.85
	0.69
	1.05
	0.132

	
	Hypertensive patients
	0.3
	0.02
	4.21
	0.368

	Complications
	Group B (RF=Group A)
	0.29
	0.09
	0.97
	0.045*

	
	Age (years)
	1.04
	0.97
	1.12
	0.297

	
	BMI (Kg/m2)
	0.91
	0.79
	1.06
	0.234

	
	Hypertensive patients
	1.25
	0.14
	11.2
	0.842

	
	Diabetic patients
	0.42
	0.06
	2.75
	0.364

	
	EF<40%
	1.44
	0.17
	12.03
	0.737


BMI: body mass index, RF=Reference category, OR=Odds ratio, CI=Confidence interval, *Significant p value, TIA=Transient ischemic attack
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