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Abstract

:

Background: Atrial fibrillation (AF) and chronic obstructive pulmonary disease (COPD) have been independently associated with increased mortality; however, there is no evidence regarding beta-blocker cardioselectivity and long-term outcomes in patients with AF and concurrent COPD. Methods: This post hoc analysis of the MISOAC-AF randomized trial (NCT02941978) included patients hospitalized with comorbid AF. At discharge, all patients were classified according to the presence of COPD; patients with COPD on beta-blockers were classified according to beta-blocker cardioselectivity. Adjusted hazard ratios (aHRs) were calculated by using multivariable Cox regression models. The primary outcome was all-cause mortality, and the secondary outcomes were cardiovascular mortality and hospitalizations. Results: Of 1103 patients with AF, 145 (13%) had comorbid COPD. Comorbid COPD was associated with an increased risk of all-cause (aHR, 1.33; 95% confidence interval (CI), 1.02 to 1.73) and cardiovascular mortality (aHR 1.47; 95% CI, 1.10 to 1.99), but not with increased risk of hospitalizations (aHR 1.10; 95% CI, 0.82 to 1.48). The use of cardioselective versus non-cardioselective beta-blockers was associated with similar all-cause mortality (aHR 1.10; 95% CI, 0.63 to 1.94), cardiovascular mortality (aHR 1.33; 95% CI, 0.71 to 2.51), and hospitalizations (aHR 1.65; 95% CI 0.80 to 3.38). Conclusions: In recently hospitalized patients with AF, the presence of COPD was independently associated with increased risk of all-cause and cardiovascular mortality. No difference between cardioselective and non-cardioselective beta-blockers, regarding clinical outcomes, was identified.
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1. Introduction


Atrial fibrillation (AF) is the most commonly treated arrhythmia [1], and is associated with increased morbidity and mortality [2,3]. It is estimated that up to 14 million people will be affected by AF in Europe by 2060 [4]. The prevalence of chronic obstructive pulmonary disease (COPD) in AF patients is as high as 25% among different studies [5,6,7,8,9,10,11,12,13,14]. Both diseases share common risk factors and pathophysiological mechanisms, including pulmonary hypertension, hypoxia, oxidative stress, and inflammation [15,16,17].



Beta-blockers (BB) are indicated for rate control in patients with AF [18]. Contrary to previous years [19], the use of BBs in COPD patients is not contraindicated, according to the 2022 report of the Global Initiative for the Diagnosis Management and Prevention of Chronic Obstructive Pulmonary Disease [20]. Non-cardioselective BBs block both beta-1- and beta-2-adrenergic receptors, which can lead to a wider range of pharmacodynamic effects compared to cardioselective BBs. Among their effects, one that plays an important role in the prescribing dilemma of patients with COPD is the potential bronchoconstriction as a consequence of the beta-2-adrenergic receptor blockade in the lungs. This effect is considered to be rather problematic in individuals with preexisting lung disease. Conversely, cardioselective BBs have an at least 20 times greater affinity for beta-1-receptors than for beta-2-receptors and theoretically should be associated with a considerably lower risk of bronchoconstriction [21].



Both cardioselective and non-cardioselective BBs are absorbed from the gastrointestinal tract and reach peak plasma concentrations within 1–3 h, reducing, thereby, the effects of adrenaline and noradrenaline, and lowering heart rate, blood pressure, and heart contractility. They are primarily metabolized in the liver (i.e., by the cytochrome P450 system), and are mainly eliminated through renal excretion. The metabolic pathways and elimination (i.e., the “pharmacokinetics”) of BBs can vary depending on the specific drug, which might affect their duration of action and the potential for drug–drug interactions [22].



Nonetheless, selective beta-blockades with beta-1-blockers have been associated with a survival advantage in patients with COPD and concurrent chronic heart failure (HF) or myocardial infarction [23,24]. However, there is no real-world evidence concerning BB cardioselectivity and long-term outcomes in patients with concurrent AF and COPD.



With regard to the above, we conducted a retrospective analysis on a cohort of patients discharged from the hospital with AF. We examined the association of comorbid COPD with mortality and hospitalizations. In the subset of patients with AF and COPD, we explored the association of BB cardioselectivity with these outcomes.




2. Materials and Methods


2.1. Study Design


This observational study constitutes a post hoc analysis of the randomized controlled MISOAC-AF trial (Motivational Interviewing to Support Oral Anti Coagulation Adherence in patients with Atrial Fibrillation; ClinicalTrials.gov identifier: NCT02941978). Briefly, the MISOAC-AF trial examined the effect of a combined motivational–educational intervention on adherence to prescribed oral anticoagulation therapy in patients with AF following an acute hospitalization. The design, the selection criteria, and the main results of the MISOAC-AF trial have been previously published [25,26]. The MISOAC-AF trial conforms to the ethical principles of the Declaration of Helsinki and was approved by the institutional review board and ethics committee of Aristotle University of Thessaloniki [27]. All participants provided written informed consent for participation in the study.




2.2. Data and Population Sources


Our cohort consisted of patients over the age of 18, who were hospitalized in a single-center academic hospital (AHEPA University General Hospital of Thessaloniki) with a primary or secondary diagnosis of AF. After hospital discharge, patients were followed up from December 2015 to June 2018. The database of the MISOAC-AF trial included information on COPD status and prescription of BBs at discharge. Prescription of BBs was further classified according to BB selectivity (cardioselective and non-cardioselective BBs). Baseline demographic; clinical; laboratory; and echocardiographic data, as well as comorbidities; medication; and prospective clinical outcomes were extracted from the MISOAC-AF database for the purpose of this study.




2.3. Definition of Diagnoses and Covariates


The diagnosis of AF was established through electrocardiograms showing irregular RR intervals and no distinct P waves for more than 30 s. Diagnosis of COPD was determined through identification of prescribed inhalation therapy (short-acting (SABA) and long-acting (LABA) beta2-agonists and inhaled corticosteroids). Data concerning medication therapy of COPD were acquired, either from discharge letters or through the Greek electronic medical prescription system.




2.4. Study Outcomes and Follow-Up


The primary outcome was all-cause mortality. Secondary outcomes were cardiovascular mortality and hospitalizations after discharge. Cardiovascular mortality was predefined in the MISOAC-AF trial [26].



Follow-up was conducted by independent researchers annually, through phone calls or in-person interviews. Mortality during the MISOAC-AF trial was ascertained through the Greek Civil Registration System. The follow-up period was extended until May 2020.




2.5. Statistical Analysis


The student’s t-test and Wilcoxon–Mann–Whitney test were used for continuous numerical variables, according to the normality of their distribution. Chi-squared tests or Fisher’s exact tests were used for categorical variables. For the survival analysis, Kaplan–Meier curves were constructed and log-rank tests were performed. Cox regression models were calculated in both comparisons to acquire an adjusted hazard ratio (aHR) for the effects of the explanatory variables. The maximum number of independent variables, that could be included in the final model, was determined by the rule of one predictor variable for ten outcomes of interest. Variable selection was based on literature research, and a p-value cut-off of 0.1 was set in univariate analysis. Variables used for adjustment were age, BBs, diabetes mellitus, left ventricular ejection fraction (LVEF) ≤ 40%, and history of coronary artery disease (CAD) as well as prior stroke. To ensure no violation of the assumptions of the Cox regression models, Schoenfeld residuals were examined. The level of significance (α) was set to 5%. Two-tailed p-values were calculated. The multiple imputations method was performed to impute any missing data. The number of imputations was 20 for 10–30% missing data and 40 for >50%. In regression analyses, the results were pooled into one point estimate according to Rubin’s rule. Additionally, we also performed survival Cox regression analyses based on the initial dataset (with missing non-imputed variables). The results derived from these analyses are shown in the Supplementary Material. For the statistical analysis, the R programming language (version 4.0.5) and the RStudio integrated development environment (version 1.4.1106) were utilized.





3. Results


3.1. Patient Characteristics


The study population consisted of 1103 patients with AF, of whom 145 (13.1%) had a concomitant diagnosis of COPD. In general, patients with COPD were more frequently smokers, had a higher CHA2DS2-VASc score or a prior history of stroke and similar prescription rates of BBs and oral anticoagulants (OAC) compared to non-COPD patients (Supplementary Materials, Table S1). Of patients with AF and COPD, 85.5% were treated with BBs and 59.7% with cardioselective BBs (Table 1). Interestingly, the male gender, a history of CAD, prior myocardial infarction, diabetes mellitus, and prior stroke were more prevalent in the non-cardioselective group. No significant difference was noted in the prescription rates of inhaled beta-agonists or corticosteroids.




3.2. AF Patients with COPD


Over a median 2.7-year follow-up period, 412 of 1102 patients (37.4%) died. A univariable analysis showed a significantly higher all-cause mortality rate in COPD patients than in non-COPD patients (unadjusted HR: 1.50; 95% CI: 1.15 to 1.94, p = 0.002 by log-rank test) (Figure 1a). Significance was retained after adjustment for covariates (aHR: 1.33; 95% CI: 1.02 to 1.73) (Table 2).



A cardiovascular cause of mortality was attributed to 315 of 427 (73.3%) deaths documented during the follow-up period. Of patients with AF and COPD on BB therapy, the rate of death was 47.9% (57 deaths in 119 patients). COPD was a significant prognostic factor for cardiovascular mortality in AF (unadjusted HR: 1.68; 95% CI: 1.25 to 2.25 and aHR: 1.47; 95% CI: 1.10 to 1.99) (Table 2). That is also validated graphically (p < 0.001 by log-rank test) (Figure 1b). During the follow-up period, no significant difference was found in hospital admission rates between the COPD and non-COPD groups (unadjusted HR: 1.34; 95% CI: 1.01 to 1.77, and aHR: 1.10; 95% CI: 0.82 to 1.48) (Table 2, Figure 1c).



When we conducted the aforementioned Cox regression analyses, based on the initial dataset (with significant number of missing non-imputed variables), COPD was not an independent predictor of those clinical outcomes, despite its univariate association with increased risk of mortality, CV mortality or hospitalizations during follow-up (Supplementary Table S2).




3.3. Beta-Blocker Cardioselectivity


During the follow-up period, a total of 57 deaths (52.8%) occurred in COPD patients on BB therapy. At the time of discharge, 71 patients were treated with cardioselective BBs and 32 of them died (45.1%), as compared with 25 of 48 patients treated with non-cardioselective BBs (52.1%). Statistical analyses did not reach significance on all-cause mortality between cardioselective and non-cardioselective BBs (unadjusted HR: 0.93; 95% CI: 0.55 to 1.57, and aHR: 1.10; 95% CI: 0.63 to 1.94 (Table 3), p = 0.78 via the log-rank test (Figure 2a)).



The risk of cardiovascular mortality was similar between cardioselective and non-cardioselective BBs (unadjusted HR: 1.06; 95% CI: 0.59 to 1.90 and aHR: 1.33; 95% CI: 0.71 to 2.51 (Table 3), p = 0.85 via the log-rank test (Figure 2b)). No significant difference was found in hospitalization rates either (unadjusted HR: 0.99; 95% CI: 0.55 to 1.79, and aHR: 1.65; 95% CI: 0.80 to 3.38) (Table 3, Figure 2c).



The cardioselectivity of BBs was also not significantly associated with the occurrence of these clinical outcomes according to the analyses performed, based on the initial dataset (with a significant number of missing non-imputed variables) (Supplementary Table S2).





4. Discussion


This retrospective study examined the prognostic implications of COPD and BB cardioselectivity on the clinical course of AF in hospitalized patients with comorbid COPD followed up after their discharge. We validated the high prognostic significance of COPD comorbidity in all-cause and cardiovascular mortality of AF patients. No significant association regarding BB cardioselectivity and clinical outcomes in AF patients with comorbid COPD was demonstrated. To our knowledge, this is the first study investigating the association of BB cardioselectivity, in patients with AF and COPD, with clinical outcomes.



The prevalence of concomitant COPD in our population (13.1%) was within the rate published in the current literature. The later ranges were between 10.8% and 25% [5,8,12,13,14]. Our findings revealed a similar prescription of BBs in the COPD and non-COPD groups. The administration of BBs has been shown to be less common in cases of AF–COPD comorbidity than in AF alone in most studies [5,13,14]. Hence, our study may also imply that reservations against BB use in AF–COPD comorbidity are decreasing.



Our findings are in accordance with published data concerning mortality in AF-COPD comorbidity. According to a recently published meta-analysis, the odds of all-cause mortality were approximately 2 to 3 times higher in AF patients with COPD compared to patients with AF alone, while the odds of cardiovascular mortality were up to 143% higher in cases of COPD comorbidity [14]. Our findings did not reach a statistically significant difference concerning hospitalization rates in AF–COPD comorbidity, in comparison with AF alone. In the case of COPD comorbidity, Durheim et al. (2018) found higher rates of cardiovascular hospitalizations, while Méndez-Bailón et al. (2017) reported higher AF-related hospitalization rates [6,9].



Moreover, our study found no association between BBs and long-term patient outcomes. Our findings are in accordance with the prospective cohort study of Proietti et al. (2016) and a recently published meta-analysis, which did not identify BB use as a risk factor for clinical outcomes in patients with concurrent AF and COPD [13,14]. On the contrary, Durheim et al. (2018) found a decreased incidence of myocardial infarction in patients on BBs [6]. In addition, Rodriguez et al. (2019) suggested BB intake as a prognostic factor for lower mortality [12].



The comparison between cardioselective and non-cardioselective BBs did not reach statistical significance with regard to long-term outcomes. The use of BBs and their cardioselectivity, in patients with COPD and cardiovascular diseases, has been previously investigated. A meta-analysis of Yang et al. (2020), on concurrent COPD and cardiovascular diseases, showed no association of cardioselective and non-cardioselective BBs with the acute exacerbation of COPD events and heart rate control [28]. However, most studies have focused on other cardiovascular diseases, such as HF and myocardial infarction, and no prior studies have evaluated the association between BB cardioselectivity and all-cause mortality in AF-COPD patients [28]. According to the 2021 European Society of Cardiology Guidelines, non-dihydropyridine calcium channel blockers (NDCCBs) are the first-line therapy for cases of AF with concurrent severe COPD or asthma [18]. However, a recent study has demonstrated an association of BBs, cardioselective and non-cardioselective, with lower mortality rates than NDCCBs in AF patients with obstructive lung disease [29]. Based on these findings, we expect that more studies will focus on the investigation of BBs and their cardioselectivity for rate control in patients with AF and concomitant COPD.



The strengths of this study include the long follow-up period and the availability of information concerning medication and inhalation therapy. COPD medications, such as inhalation therapy and corticosteroids, are not often mentioned in studies examining AF–COPD comorbidity.



However, the sample size was relatively small regarding the comparison between cardioselective and non-cardioselective BBs and there was a high percentage of missing values regarding the outcome of hospitalization (40–50%). Moreover, COPD diagnosis was not based on GOLD criteria, and identifying patients with COPD using an already-known spirometry-based diagnosis might have been more accurate than just using a treatment-based diagnostic criterion. Furthermore, the severity of COPD was not taken into account in our analysis. Additionally, changes in medication during follow-up were not captured. The documentation of any drug-related adverse events or a sub-analysis on the precise cause of mortality, or the individual BB drug and dose, could not be achieved in our study due to the unavailability of the required data. Furthermore, the study population consisted of patients who likely live in an urban environment or have access to a university hospital, and have been hospitalized due to a cardiological cause.




5. Conclusions


In recently hospitalized patients with AF, the presence of COPD comorbidity was associated with increased all-cause and cardiovascular mortality. No significant difference of cardioselective and non-cardioselective BB use with the clinical outcomes of AF–COPD patients was identified. Further prospective trials are warranted prior to reaching definite conclusions for the optimal medical management of this challenging comorbidity.
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Figure 1. Survival curves of AF patients with and without COPD (univariate analysis): (a) all-cause mortality rates; (b) cardiovascular mortality rates; and (c) hospitalization rates during follow-up. 
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Figure 2. Survival curves of AF patients with cardioselective and non-cardioselective b-blockers (univariate analysis): (a) all-cause mortality rates, (b) cardiovascular mortality rates, and (c) hospitalization rates during follow-up. 
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Table 1. Baseline characteristics of patients with AF and COPD taking BBs.






Table 1. Baseline characteristics of patients with AF and COPD taking BBs.





	
Patient Baseline Characteristics




	
Characteristic

	
N

	
Non-Cardioselective BB, N = 48

	
Cardioselective BB, N = 71

	
p-Value a






	
Age, median (IQR b)

	
117

	
77 (12)

	
76 (11)

	
>0.9




	
Gender, n/N (%)

	
119

	

	

	
<0.01




	
Male

	

	
37/48 (77%)

	
36/71 (51%)

	




	
Female

	

	
11/48 (23%)

	
35/71 (49%)

	




	
BMI b, median (IQR b)

	
116

	
28.1 (6.5)

	
27.6 (6.7)

	
0.8




	
Smoking, n/N (%)

	
116

	
36/47 (77%)

	
47/69 (68%)

	
0.3




	
LVEF, n/N (%)

	
117

	

	

	
0.5




	
>40%

	

	
31/48 (65%)

	
49/69 (71%)

	




	
≤40%

	

	
17/48 (35%)

	
20/69 (29%)

	




	
CAD, n/N (%)

	
117

	
33/47 (70%)

	
25/70 (36%)

	
<0.001




	
Prior MI b, n/N (%)

	
117

	
22/47 (47%)

	
14/70 (20%)

	
<0.01




	
AH b, n/N (%)

	
117

	
42/48 (88%)

	
60/69 (87%)

	
>0.9




	
Diabetes Mellitus, n/N (%)

	
119

	
26/48 (54%)

	
22/71 (31%)

	
0.011




	
Dylipidemia, n/N (%)

	
118

	
26/47 (55%)

	
37/71 (52%)

	
0.7




	
CKD b, n/N (%)

	
117

	
13/47 (28%)

	
13/70 (19%)

	
0.2




	
Prior Stroke, n/N (%)

	
117

	
15/48 (31%)

	
10/69 (14%)

	
0.03




	
AF type, n/N (%)

	
115

	

	

	
0.7




	
Non-valvular

	

	
5/48 (10.4%)

	
4/71 (5.6%)

	




	
Valvular

	

	
43/48 (89.6%)

	
67/71 (94.4%)

	




	
OACs b, n/N (%)

	
115

	

	

	
0.2




	
no

	

	
6/47 (13%)

	
6/68 (8.8%)

	




	
VKA b

	

	
19/47 (40%)

	
19/68 (28%)

	




	
NOAC b

	

	
22/47 (47%)

	
43/68 (63%)

	




	
Anti-PLTs b, n/N (%)

	
111

	

	

	
0.2




	
No

	

	
43/47 (91%)

	
53/64 (83%)

	




	
Aspirin

	

	
3/47 (6.4%)

	
2/64 (3.1%)

	




	
Clopidogrel

	

	
0/47 (0%)

	
3/64 (4.7%)

	




	
Aspirin and clopidogrel

	

	
1/47 (2.1%)

	
6/64 (9.4%)

	




	
CHA2DS2_VASC,n/N (%)

	
118

	

	

	
0.2




	
Low risk

	

	
1/47 (2.1%)

	
6/71 (8.5%)

	




	
High risk

	

	
46/47 (98%)

	
65/71 (92%)

	




	
Corticosteroids, n/N (%)

	
114

	

	

	
0.6




	
No

	

	
27/46 (59%)

	
38/68 (56%)

	




	
inhalative

	

	
17/46 (37%)

	
29/68 (43%)

	




	
per os

	

	
2/46 (4.3%)

	
1/68 (1.5%)

	




	
Inhalatives, n/N (%)

	
114

	

	

	
0.5




	
No

	

	
22/46 (48%)

	
34/68 (50%)

	




	
SABA

	

	
2/46 (4.3%)

	
3/68 (4.4%)

	




	
LABA

	

	
20/46 (43%)

	
31/68 (46%)

	




	
SABA and LABA

	

	
2/46 (4.3%)

	
0/68 (0%)

	








a Statistical tests performed: Wilcoxon rank-sum test; chi-square test of independence; Fisher’s exact test. b BMI = body mass index, IQR = interquartile range, MI = myocardial infarction, AH = arterial hypertension, CKD = chronic kidney disease, OAC = oral anticoagulant, VKA = vitamin K antagonist, NOAC = new oral anticoagulant, and PLTs = platelets. p-values marked in bold indicate statistically significant tests (p < 0.05).
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Table 2. Univariate and multivariate analyses for patients with AF with and without COPD.






Table 2. Univariate and multivariate analyses for patients with AF with and without COPD.





	

	
All-Cause Mortality

	
Cardiovascular Mortality

	
Hospitalizations




	

	
Univariate Analysis

	
Multivariate Analysis

	
Univariate Analysis

	
Multivariate Analysis

	
Univariate Analysis

	
Multivariate Analysis




	

	
HR (95%CI)

	
p-Value

	
aHR (95% CI)

	
p-Value

	
HR (95% CI)

	
p-Value

	
aHR (95% CI)

	
p-Value

	
HR (95% CI)

	
p-Value

	
aHR (95% CI)

	
p-Value






	
Age

	
1.04

(1.03, 1.05)

	
<0.001

	
1.04

(1.03, 1.05)

	
<0.001

	
1.04

(1.03, 1.05)

	
<0.001

	
1.04

(1.03, 1.06)

	
<0.001

	
1.04

(1.03, 1.05)

	
<0.001

	
1.04

(1.03, 1.06)

	
<0.001




	
Diabetes mellitus

	
1.59

(1.31, 1.94)

	
<0.001

	
1.44

(1.18, 1.77)

	
<0.001

	
1.70

(1.35, 2.13)

	
<0.001

	
1.49

(1.17, 1.88)

	
<0.01

	
1.26

(1.02, 1.55)

	
0.03

	
1.15

(0.92, 1.43)

	
0.22




	
LVEF ≤ 40%

	
2.80

(2.28, 3.44)

	
<0.001

	
2.85

(2.30, 3.55)

	
<0.001

	
3.45

(2.74, 4.35)

	
<0.001

	
3.41

(2.67, 4.35)

	
<0.001

	
1.76

(1.38, 2.24)

	
<0.001

	
1.13

(0.86, 1.50)

	
0.38




	
CAD

	
155

(0.91, 2.62)

	
<0.001

	
1.04

(0.84, 1.29)

	
0.7

	
1.56

(1.24, 1.96)

	
<0.001

	
1.08

(0.85, 1.38)

	
0.52

	
1.25

(0.96, 1.62)

	
0.1

	
0.95

(0.76, 1.20)

	
0.67




	
BB

	
0.93

(0.55, 1.57)

	
0.06

	
1.08

(0.85, 1.37)

	
0.54

	
1.41

(1.06, 1.88)

	
0.02

	
1.16

(0.87, 1.56)

	
0.31

	
n.s.

	

	
n.a.

	




	
COPD

	
1.50

(1.15, 1.94)

	
<0.01

	
1.33

(1.02, 1.73)

	
0.03

	
1.68

(1.25, 2.25)

	
<0.001

	
1.47

(1.10, 1.99)

	
0.02

	
1.34

(1.01, 1.77)

	
<0.04

	
1.10

(0.82, 1.48)

	
0.52




	
Prior stroke

	
n.s.

	

	
n.a.

	

	
n.s.

	

	
n.a.

	

	
1.14

(0.93, 1.40)

	
0.2

	
0.82

(0.60, 1.12)

	
0.21








(a) HR: (adjusted) hazard ratio, CI: confidence intervals, n.s.: non-significant, and n.a.: not applicable. p-values marked in bold indicate statistically significant tests (p < 0.05).













[image: Table] 





Table 3. Univariate and multivariate analysis for patients with AF and COPD on BB therapy.






Table 3. Univariate and multivariate analysis for patients with AF and COPD on BB therapy.





	

	
All-Cause Mortality

	
Cardiovascular Mortality

	
Hospitalizations




	
Univariate Analysis

	
Multivariate

Analysis

	
Univariate

Analysis

	
Multivariate

Analysis

	
Univariate

Analysis

	
Multivariate Analysis




	
HR (95% CI)

	
p-Value

	
aHR (95% CI)

	
p-Value

	
HR (95% CI)

	
p-Value

	
aHR (95% CI)

	
p-Value

	
HR (95% CI)

	
p-Value

	
aHR (95% CI)

	
p-Value






	
Diabetes mellitus

	
1.16

(0.70, 1.94)

	
0.57

	
109

(0.63, 1.88)

	
0.76

	
1.20

(0.67, 2.17)

	
0.53

	
1.17

(0.64, 2.15)

	
0.6

	
1.16

(0.66, 2.03)

	
0.6

	
1.41

(0.77, 2.58)

	
0.26




	
LVEF ≤ 40%

	
2.88

(1.68, 4.94)

	
<0.01

	
2.85

(1.51, 5.36)

	
<0.01

	
3.34

(1.84, 6.07)

	
<0.01

	
3.20

(1.59, 6.44)

	
<0.01

	
1.69

(0.90, 3.16)

	
0.1

	
1.03

(0.47, 2.28)

	
0.94




	
Age

	
1.04

(1.01, 1.07)

	
0.02

	
1.05

(1.01, 1.08)

	
0.02

	
1.04

(1.00, 1.07)

	
0.05

	
1.04

(1.00, 1.08)

	
0.05

	
1.04

(1.00, 1.07)

	
0.05

	
1.04

(1.00, 1.08)

	
0.05




	
CAD

	
155

(0.91, 2.62)

	
0.1

	
1.04

(0.55, 1.97)

	
0.9

	
1.75

(0.97, 3.16)

	
0.06

	
1.20

(0.58, 2.43)

	
0.61

	
1.21

(0.70, 2.10)

	
0.49

	
1.27

(0.62, 2.62)

	
0.51




	
Cardioselective BB

	
0.93

(0.55, 1.57)

	
0.78

	
1.10

(0.63, 1.94)

	
0.73

	
1.06

(0.59, 1.9)

	
0.85

	
1.33

(0.71, 2.51)

	
0.37

	
0.99

(0.55, 1.79)

	
0.98

	
1.65

(0.80, 3.38)

	
0.17




	
Prior stroke

	
n.s.

	

	
n/a

	

	
n.s.

	

	
n/a

	

	
0.71

(0.35, 1.47)

	
0.36

	
0.79

(0.36, 1.77)

	
0.56








(a) HR: (adjusted) hazard ratio, CI: confidence intervals, n.s.: non-significant, and n.a.: not applicable. p-values marked in bold indicate statistically significant tests (p < 0.05).
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