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Aim: It is not well known how comorbidities may change the prognosis of atrial fibrillation (AF) patients.
This study was aimed to analyze the impact of cardiovascular disease on this population. Materials
& methods: EMIR was a multicenter, prospective study, including 1433 AF patients taking rivaroxaban
for ≥6 months. Data were analyzed according to the presence of vascular disease. Results: Coronary
artery disease was detected in 16.4%, peripheral artery disease/aortic plaque in 6.7%, vascular disease
in 28.3%. Patients with coronary artery disease had higher rates (per 100 patient-years) of major adverse
cardiovascular events (2.98 vs 0.71; p < 0.001) and cardiovascular death (1.79 vs 0.41; p = 0.004). Those
with vascular disease had higher rates of thromboembolic events (1.47 vs 0.44; p = 0.007), major adverse
cardiovascular events (2.03 vs 0.70; p = 0.004), and cardiovascular death (1.24 vs 0.39; p = 0.025). Patients
with peripheral artery disease/aortic plaque had similar rates. Conclusion: AF patients with vascular
disease have a higher risk of non-embolic outcomes.
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Stroke is the most devastating complication associated with atrial fibrillation (AF) [1]. Anticoagulation markedly
reduces the risk of thromboembolic outcomes in AF patients [2]; however, relevant residual cardiovascular risk
(mainly coronary artery disease [CAD], heart failure and cardiovascular death) persists despite antithrombotic
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therapy [3,4]. Atherosclerotic cardiovascular disease and AF are common conditions that frequently co-occur. Of
note, the presence of one entity may precipitate/exacerbate the development of the other and vice versa. In fact,
both conditions share risk factors and comorbidities. In addition, the hypercoagulability, systemic inflammation,
oxidative stress, platelet activation and endothelial dysfunction that commonly occur in these patients promote
both thromboembolism and atherothrombosis, leading to an increased risk of ischemic stroke and myocardial
infarction [3–7]. In this context, the most recent European guidelines recommend a comprehensive approach in the
management of patients with AF, with the aim of reducing not only the risk of stroke, but also that of vascular
disease [7].

Rivaroxaban is a once-daily direct anticoagulant that safely and effectively reduces the risk of stroke [8,9]. However,
it is important to determine whether the results of clinical trials are applicable under real-world conditions [10,11].
The EMIR study (Estudio observacional para la identificación de los factores de riesgo asociados a eventos
cardiovasculares mayores en pacientes con fibrilación auricular no valvular tratados con un anticoagulante oral
directo [Rivaroxaban] [‘Observational study to identify risk factors associated with major cardiovascular events in
patients with nonvalvular atrial fibrillation treated with a direct oral anticoagulant [rivaroxaban]’) evaluated risk
2 major adverse cardiovascular events (MACE) score in AF patients treated with rivaroxaban, showing the frequency
of MACE is lower among high-risk patients prescribed with rivaroxaban in clinical practice [12,13].

This study analyzed the impact of atherosclerotic vascular disease, defined as the presence of previous CAD
or peripheral artery disease/aortic plaque, on clinical profile and outcomes in AF patients anticoagulated with
rivaroxaban in the EMIR population.

Materials & methods
The design and methods of the EMIR study have been described elsewhere [12,13]. Briefly, EMIR was a prospective
and observational study that included adult patients with a diagnosis of AF treated with rivaroxaban for at least
6 months before enrollment. All patients had to give their written informed consent before being included in the
study and were followed up for 2.5 years according to routine clinical practice. The exclusion criteria were prosthetic
heart valves, severe valvopathy, chronic infections, systemic autoimmune diseases, active cancer, severe liver or renal
insufficiency and severe cognitive impairment. The study was approved by the local ethics committees. For the
purpose of this study, we performed a retrospective analysis of the EMIR database, although all the end points were
prospectively collected.

Baseline data, including biodemographic parameters, scales (CHA2DS2-VASc, HAS-BLED, 2MACE), cardio-
vascular risk factors and history of vascular disease were collected from the patients’ clinical history and via interview
and recorded on a specific electronic case report form. Data were analyzed in the overall study population and
according to the presence of vascular disease, which was defined as the presence of baseline CAD, cerebrovascular
disease or peripheral artery disease. The presence of coronary heart disease, vascular disease and aortic plaque were
recorded from the electronic clinical history of patients, according to physicians’ criteria. Chronic kidney disease was
defined as an estimated glomerular filtration rate <60 ml/min/1.73 m2 according to the MDRD-4 formula [14].

Outcomes (MACE, thromboembolic events, major bleeding, myocardial infarction, revascularization, cardio-
vascular death and all-cause mortality) during the study were evaluated by an independent scientific committee.
MACE included a combination of non-fatal myocardial infarction, revascularization and cardiovascular death
(ischemic heart disease, progressive heart failure and sudden cardiac death). Thromboembolic events included a
combination of stroke, systemic embolism and/or transient ischemic attack, together with myocardial infarction.
Major bleeding was defined according to definition of the International Society of Thrombosis and Hemostasis [15].
Events were analyzed in the overall study population and according to the presence of previous CAD, peripheral
artery disease/aortic plaque and vascular disease. In addition, predictors of MACE, thromboembolic events and
major bleeding in patients with previous CAD or vascular disease were determined.

Statistical methods
Qualitative variables were expressed as absolute and relative frequencies. Quantitative variables were reported with
measures of central tendency (mean) and dispersion (standard deviation). Qualitative variables were compared
using the chi-square test or the Fisher exact test, as required. The t-test was used to compare two means. Incident
rates were calculated for each event in the overall study population and according to the presence of previous
CAD, peripheral artery disease/aortic plaque and vascular disease. Multivariate logistic regression analyses were
performed to assess predictors of MACE, thromboembolic events and major bleeding (dependent variables). The
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Previous CAD
(n = 235; 16.4%)

Vascular disease
(n = 406; 28.3%)

PAD or aortic plaque
(n = 96; 6.7%)

1503 patients enrolled
(83 centers)

Excluded: n = 70
Reasons for exclusion:

Did not meet all selection criteria (n = 31)
Lack of follow-up data (n = 17)
Did not sign informed consent (n = 11)
Did not belong to the center where the
patients were included (n = 6)
Study end date same as baseline date (n = 3)
Duplicate patients (n = 2)

1433 (93.7%) patients included
(79 centers)

•
•
•
•

•
•

Figure 1. Flow chart of the study population.
Vascular disease: previous CAD and/or previous cerebrovascular disease and/or PAD.
CAD: Coronary artery disease; PAD: Peripheral artery disease.

independent variables were age (continuous variable), sex (female vs male), BMI (continuous variable), type of
AF (permanent vs paroxysmal), CAD, coronary revascularization, concomitant use of antiplatelet agents, heart
failure, previous cerebrovascular disease, peripheral artery disease, dependence level (dependent vs autonomous),
diabetes, hypertension, hyperlipidemia, smoking, chronic kidney disease, previous bleeding, liver failure, pulmonary
disease, cancer, alcohol use, non-severe dementia, CHA2DS2-VASc (discrete quantitative), HAS-BLED (discrete
quantitative) and 2MACE ≥3. The multivariate models were constructed by including those factors with p < 0.150
in the bivariate analysis using automatic forward stepwise selection. Only the significant factors were finally included
in the model. Statistical significance was set at <0.05 for all tests. The data were analyzed using the statistical package
SPSS (v18.0 or higher).

Results
The initial study population comprised 1503 patients from 83 Spanish centers (hospitals and private clinics). After
the exclusion of 70 patients, 1433 (93.7%) patients from 79 Spanish centers, were included in the final analysis.
At baseline, 235 (16.4%) had CAD, 96 (6.7%) peripheral artery disease/aortic plaque and 406 (28.3%) vascular
disease (Figure 1).

Table 1 presents the baseline clinical characteristics overall and according to the presence of previous CAD,
peripheral artery disease/aortic plaque and vascular disease. Mean age was 74.2 ± 9.7 years, 55.5% of patients were
male, 37.5% had permanent AF, mean CHA2DS2-VASc was 3.5 ± 1.5, mean HAS-BLED was 1.6 ± 1.0, and
26.9% had a 2MACE score ≥3. Compared with patients without CAD, those with ischemic heart disease were
more commonly men, had higher CHA2DS2-VASc and HAS-BLED scores, and more frequently had diabetes,
heart failure and peripheral artery disease. In addition, a greater proportion of patients presented with 2MACE ≥3.
Compared with patients without peripheral artery disease/aortic plaque, those with peripheral artery disease/aortic
plaque were older, had higher CHA2DS2-VASc and HAS-BLED scores and more frequently had hypertension,
diabetes, heart failure and chronic kidney disease. In addition, a greater proportion of patients had 2MACE ≥3.
Compared with patients without vascular disease, those with vascular disease were older and more commonly men
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and had more permanent AF, higher CHA2DS2-VASc and HAS-BLED scores, as well as more frequent diabetes
and heart failure. In addition, more patients had 2MACE ≥3.

The mean follow-up was 2.2 ± 0.6 years (median: 2.5 years; interquartile range: 2.2–2.6 years). The incident rates
of relevant events were calculated based on 1425 patients (Table 2). Overall, annual percentages of stroke + systemic
embolism + transient ischemic attack, MACE, cardiovascular death, death from any cause and major bleeding were
0.72, 1.07, 0.63, 2.73 and 1.04%, respectively. Compared with patients with no previous CAD at baseline, those
with ischemic heart disease had a greater annual frequency of MACE, coronary revascularization, cardiovascular
death and death from any cause, with a trend toward more thromboembolic outcomes and major bleeding.
Compared with patients without previous vascular disease at baseline, those with vascular disease had higher
incidence rates of stroke + systemic embolism + transient ischemic attack, MACE, coronary revascularization,
cardiovascular death, death from any cause and major bleeding. By contrast, no significant differences were found
regarding outcomes according to the presence of peripheral artery disease/aortic plaque.

Multivariate logistic regression analyses were performed to determine the potential predictors of MACE events,
thromboembolic events and major bleeding (Table 3). The concomitant use of antiplatelet agents and older age
were independent predictive factors associated with MACE in patients with previous CAD, whereas antiplatelet
agents and heart failure were independent predictive factors associated with MACE in patients with vascular disease.
On the other hand, permanent AF and previous stroke were independently associated with the development of
thromboembolic events in patients with previous CAD, and permanent AF was associated with the development
of thromboembolic events in patients with vascular disease. Finally, chronic kidney disease was an independent
predictor for major bleeding in patients with previous CAD and vascular disease.

Discussion
Although, it is known that the presence of comorbidities may have a negative impact on the prognosis of AF
patients, it has not been well established how cardiovascular disease may impact on AF patients. This is even
more relevant among patients taking direct oral anticoagulants. Our study of a wide sample of real-life patients
with AF anticoagulated with rivaroxaban showed that patients with atherosclerotic vascular disease have a worse
clinical profile and a much higher risk of MACE (cardiac mortality, coronary revascularization, non-fatal myocardial
infarction), thromboembolic events and cardiovascular mortality than patients without vascular disease.

In the EMIR study, rivaroxaban was prescribed in high-risk patients, as in the pivotal clinical trial and in
other real-life registries [11,16]. In addition, our study showed, in line with the ROCKET-AF substudies [17–19],
that patients with CAD, peripheral artery disease/aortic plaque and vascular disease had a worse clinical profile,
with more comorbidities and a higher thromboembolic and bleeding risk than patents without these conditions.
As a result, our data are representative of this population. Therefore, the management of these patients is more
challenging and requires a comprehensive, holistic approach addressing all aspects of prevention of cardiovascular
disease [7].

In the EMIR study, patients with ischemic heart disease had greater incidence rates of MACE, coronary
revascularization, cardiovascular death and death from any cause. In the ROCKET-AF trial, rates of cardiovascular
death and myocardial infarction were higher in patients who had previously had myocardial infarction than in
those who had not. Of note, among patients with previous myocardial infarction, the risk of ischemic cardiac
events fell by 14% in those treated with rivaroxaban than in those treated with warfarin, although the difference
was not significant [17]. A meta-analysis of nine trials from various clinical scenarios (AF, acute coronary syndrome,
prophylaxis and treatment of deep venous thrombosis/pulmonary embolism), showed that compared with the
control groups, rivaroxaban was associated with an 18% reduction in the risk of myocardial infarction [20]. As
a result, although the risk of outcomes is higher in patients with CAD, this risk remains low among real-world
AF patients taking rivaroxaban, likely owing to its beneficial effects on these outcomes [21]. A trend toward more
major bleeding was observed; however, and is probably associated with the more frequent use of antiplatelet agents
in this population [22]. Of note, the AFIRE trial showed that in patients with AF and stable CAD, rivaroxaban
in monotherapy had a similar efficacy but better safety profile than the combination of rivaroxaban and a single
antiplatelet agent [23].

In our study, similar outcomes were observed regardless of the presence of peripheral artery disease/aortic
plaque. Although this could be explained by the low number of patients included in this subgroup, in the pivotal
ROCKET AF clinical trial, patients with peripheral artery disease did not have a higher risk of stroke or systemic
embolism [18]. However, in the EMIR study, patients with vascular disease had a higher risk of thromboembolic
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Table 3. Predictors of MACE, thromboembolic events and major bleeding in patients with previous coronary
artery disease or vascular disease.
3.1. Previous coronary artery disease.

Independent variables Univariate analysis Multivariate analysis

p-value OR 95% CI p-value OR 95% CI

Dependent variable ‘MACE events’

Antiplatelet agents 0.003 5.71 1.83–17.77 0.001 7.07 2.16–23.11

Hyperlipidemia 0.112 5.30 0.68–41.36

Cancer 0.130 3.52 0.69–17.87

Chronic kidney disease 0.045 3.11 1.02–9.42

HAS-BLED (discrete quantitative) 0.098 1.54 0.92–2.57

Age (continuous variable) 0.072 1.06 1.00–1.13 0.032 1.08 1.01–1.17

Dependent variable ‘thromboembolic events’

Type of AF (permanent vs paroxysmal) 0.045 8.87 1.05–74.90 0.038 9.85 1.14–84.95

Previous stroke 0.047 4.77 1.02–22.32 0.035 5.56 1.13–27.43

Diabetes 0.099 4.05 0.77–21.34

HAS-BLED (discrete quantitative) 0.063 1.97 0.97–4.02

CHA2DS2-VASc (discrete quantitative) 0.082 1.50 0.95–2.36

BMI (continuous variable) 0.114 0.84 0.68–1.04

Arterial hypertension 0.134 0.31 0.07–1.44

Dependent variable ‘Major bleeding’

Chronic kidney disease 0.006 10.46 1.96–55.67 0.006 10.46 1.96–55.67

Cancer 0.016 8.72 1.50–50.59

Patient autonomy (dependent vs autonomous) 0.047 4.78 1.02–22.40

HAS-BLED (discrete quantitative) 0.005 3.01 1.39–6.52

CHA2DS2-VASC (discrete quantitative) 0.130 1.42 0.90–2.23

Age (continuous variable) 0.027 1.13 1.014–1.26

3.2. Vascular disease†.

Independent variables Univariate analysis Multivariate analysis

p-value OR 95% CI p-value OR 95% CI

Dependent variable ‘MACE events’

Antiplatelet agents �0.001 8.23 2.84–24.10 �0.001 7.98 2.71–23.51

Ischemic heart disease 0.037 4.95 1.10–22.22

Coronary revascularization 0.025 3.77 1.18–12.04

Heart failure 0.021 3.47 1.21–9.97 0.032 3.28 1.11–9.70

Hyperlipidemia 0.141 3.09 0.69–13.90

Chronic kidney disease 0.084 2.55 0.88–7.38

Sex (female vs male) 0.058 0.14 0.02–1.07

Previous stroke 0.023 0.09 0.01–0.72

Dependent variable ‘thromboembolic events’

Type of AF (permanent vs paroxysmal) 0.026 5.90 1.24–28.15 0.026 5.90 1.24–28.15

Heart failure 0.061 3.41 0.95–12.30

Diabetes 0.123 2.74 0.76–9.88

HAS-BLED (discrete quantitative) 0.145 1.52 0.87–2.66

CHA2DS2-VASc (discrete quantitative) 0.052 1.50 0.99–2.25

Age (continuous variable) 0.072 1.08 0.99–1.17

BMI (continuous variable) 0.095 0.87 0.73–1.03

†Vascular disease was defined as the presence of either previous CAD and/or previous cerebrovascular disease and/or PAD.
Vascular disease: previous coronary artery disease and/or previous cerebrovascular disease and/or peripheral artery disease; MACE: Non-fatal myocardial infarction and/or
revascularization and/or cardiovascular death; thromboembolic events: ischemic stroke and/or systemic embolism and/or transient ischemic attack and/or myocardial infarction.
AF: Atrial fibrillation; CAD: Coronary artery disease; OR: Odds ratio; PAD: Peripheral artery disease.
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Table 3. Predictors of MACE, thromboembolic events and major bleeding in patients with previous coronary
artery disease or vascular disease (cont.).
3.2. Vascular disease†.

Independent variables Univariate analysis Multivariate analysis

p-value OR 95% CI p-value OR 95% CI

Dependent variable ‘Major bleeding’

2MACE ≥3 0.062 6.97 0.91–53.61

Chronic kidney disease 0.001 6.02 2.08–17.42 0.001 6.02 2.08–17.42

Previous bleeding 0.146 3.19 0.67–15.20

Patient autonomy (dependent vs autonomous) 0.064 2.91 0.94–8.97

CHA2DS2-VASC (discrete quantitative) 0.108 1.31 0.94–1.81

Age (continuous variable) 0.016 1.09 1.02–1.17

HAS-BLED (discrete quantitative) 0.001 2.13 1.34–3.40

Heart failure 0.146 0.33 0.07–1.47

†Vascular disease was defined as the presence of either previous CAD and/or previous cerebrovascular disease and/or PAD.
Vascular disease: previous coronary artery disease and/or previous cerebrovascular disease and/or peripheral artery disease; MACE: Non-fatal myocardial infarction and/or
revascularization and/or cardiovascular death; thromboembolic events: ischemic stroke and/or systemic embolism and/or transient ischemic attack and/or myocardial infarction.
AF: Atrial fibrillation; CAD: Coronary artery disease; OR: Odds ratio; PAD: Peripheral artery disease.

events, MACE and death. Therefore, it is necessary to consider not only the risk of stroke, but also that of other
cardiovascular outcomes. In ROCKET AF, compared with warfarin, rivaroxaban exhibited a favorable net clinical
benefit in terms of death, stroke, systemic embolism, myocardial infarction and major bleeding [24]. Our data would
confirm the effectiveness and safety of rivaroxaban in clinical practice among patients with vascular disease.

Despite bleeding risk or cancer could be associated with more events [25,26], the multivariate analysis showed
that concomitant use of antiplatelet agents was associated with a higher risk of MACE, both in patients with
previous CAD and in those with vascular disease. This observation was also reported by other authors [27] and
could have been associated with the possibility that these patients may have had recent acute coronary syndrome
or undergone a myocardial revascularization procedure. It is well known that such patients are at particularly high
risk for heart failure, repeated urgent revascularization and cardiovascular death [28]. Another explanation for the
adverse outcomes affecting patients taking concomitant antiplatelet and anticoagulation medication is the possible
increasing risk of embolic or atherosclerotic complications immediately after bleeding events. Accordingly, patients
in the AFIRE trial who experienced major bleeding also had a higher risk of thrombotic complications, especially
during the first 30 days after the bleeding event, likely associated with withdrawal of antithrombotic therapy [29].
Remarkably, in real-life patients, the combination of antiplatelet agents and oral anticoagulants among patients
with AF does not prevent ischemic events, but rather significantly increases the frequency of major bleeding [30].
As a result, except for the first 12 months after an acute event coronary syndrome or coronary revascularization,
antiplatelets agents should be withdrawn and anticoagulation should be considered the only antithrombotic therapy
in AF patients with stable CAD (7).

Permanent AF was associated with a higher risk of thromboembolic events in affected patients. Although the
type of AF is not included in the CHA2DS2-VASc score, it is important to remember that patients with a higher
AF burden may have a higher risk of stroke [31]. Finally, chronic kidney disease was associated with a higher risk
of major bleeding. Of note, as chronic kidney disease also markedly increases the risk of stroke, affected patients
should be anticoagulated in most cases [32]. In addition, in a previous analysis of the EMIR study, renal function
was preserved among patients chronically anticoagulated with rivaroxaban [13]. However, to obtain the maximum
benefit, it is important that the dosage of all direct oral anticoagulants be adjusted according to renal function [8].

This study is subject to a series of limitations. Its observational design precluded the inclusion of a control
group. Therefore, despite the high number of patients included, the consecutive recruitment, and the high quality
of data recorded, confounding factors could be present. In addition, as the presence of coronary heart disease,
vascular disease and aortic plaque were recorded from the electronic clinical history of patients, according to
physicians’ criteria, some of these conditions could be underdiagnosed. On the other hand, patients with some of
these conditions could be included in the other groups, limiting the analysis for each conditions separately. As a
result, this was an exploratory analysis and the results should be confirmed in future studies. On the other hand,
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patients were recruited after at least 6 months of treatment with rivaroxaban in Spain. Consequently, the results of
the EMIR study can only be applied to patients with similar clinical characteristics.

Conclusion
Among AF patients anticoagulated with rivaroxaban in clinical practice, approximately 16% have CAD and 28%
vascular disease. Overall, rates of thromboembolic events, MACE, cardiovascular death and major bleeding are low.
However, patients with atherosclerotic vascular disease exhibit a worse clinical profile and a higher risk of MACE,
thromboembolic events and cardiovascular mortality than those without. The management of patients with AF and
vascular disease requires a comprehensive approach, with the aim of reducing not only the risk of stroke, but also
that of cardiovascular related complications. In this context, rivaroxaban should be considered for the treatment of
affected patients in clinical practice.

Summary points

• Atherosclerotic cardiovascular disease and atrial fibrillation (AF) are common conditions that frequently co-occur.
• This study analyzed the impact of the presence of atherosclerotic cardiovascular disease in AF patients

anticoagulated with rivaroxaban.
• This observational, multicenter and prospective study included 1433 AF adults anticoagulated with rivaroxaban

≥6 months.
• Out of 1433 patients, 235 (16.4%) had coronary artery disease (CAD), 96 (6.7%) peripheral artery disease/aortic

plaque and 406 (28.3%) vascular disease. Patients with any of these conditions exhibited a higher-risk clinical
profile.

• Patients with CAD had higher rates of major adverse cardiovascular events (cardiovascular death, non-fatal
myocardial infarction or coronary revascularization), coronary revascularization, cardiovascular death and death
from any cause.

• Patients with vascular disease had higher rates of thromboembolic events, major adverse cardiovascular events,
coronary revascularization, cardiovascular death, death from any cause and major bleeding.

• CAD and vascular disease are common in patients with AF. Patients with AF have a worse clinical profile and a
higher risk of outcomes.
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educational activities or participation in boards from Daiichi Sankyo, Bayer, Boehringer Ingelheim and Bristol Myers Squibb. J

Masjuan has received consultancy/lecturing fees from Bayer, Boehringer Ingelheim, Pfizer, Bristol Myers Squibb y Daiichi Sankyo.

JM Vázquez Rodrı́guez has received lecturing fees from Bayer, Pfizer and Daiichi Sankyo. R Freixa-Pamias has received honoraria

for presentations from Bayer, Boehringer-Ingelheim, Daiichi Sankyo and Pfizer-BMS. V Roldán Schilling has received honoraria for

presentations from Bayer, Boehringer-Ingelheim, Daiichi Sankyo and Pfizer-BMS. F Arribas has received personal fees for educational

activities or participation in boards from Daiichi Sankyo, Bayer, Boehringer Ingelheim and Bristol Myers Squibb. C Rafols Priu is an

employee Bayer Hispania SL. M Anguita Sánchez has received funding for consulting and conference services from Bayer, Daiichi-

Sankyo and Pfizer. The authors have no other relevant affiliations or financial involvement with any organization or entity with a

financial interest in or financial conflict with the subject matter or materials discussed in the manuscript apart from those disclosed.

Writing and editorial assistance was provided by Content Ed Net (Madrid, Spain) with funding from Bayer Hispania.

Ethical conduct of research

The study was approved by each Ethical Committee of the participating centers.

References
Papers of special note have been highlighted as: • of interest; •• of considerable interest

1. Lippi G, Sanchis-Gomar F, Cervellin G. Global epidemiology of atrial fibrillation: an increasing epidemic and public health challenge.
Int. J. Stroke 16(2), 217–221 (2021).

10.57264/cer-2022-0049



Research Article Marı́n, Sanmartı́n Fernández, Barón-Esquivias et al.

2. Kotalczyk A, Mazurek M, Kalarus Z, Potpara TS, Lip GYH. Stroke prevention strategies in high-risk patients with atrial fibrillation. Nat.
Rev. Cardiol. 18(4), 276–290 (2021).

• Shows that atrial fibrillation (AF) was associated with an increased risk of myocardial infarction.

3. Ziff OJ, Carter PR, McGowan J et al. The interplay between atrial fibrillation and heart failure on long-term mortality and length of
stay: insights from the United Kingdom ACALM registry. Int. J. Cardiol. 252, 117–121 (2018).

4. Belkouche A, Yao H, Putot A et al. The multifaceted interplay between atrial fibrillation and myocardial infarction: a review. J. Clin.
Med. 10(2), 198 (2021).

5. Violi F, Soliman EZ, Pignatelli P, Pastori D. Atrial fibrillation and myocardial infarction: a systematic review and appraisal of
pathophysiologic mechanisms. J. Am. Heart Assoc. 5(5), e003347 (2016).

6. Miao B, Hernandez AV, Roman YM, Alberts MJ, Coleman CI, Baker WL. Four-year incidence of major adverse cardiovascular events in
patients with atherosclerosis and atrial fibrillation. Clin. Cardiol. 43(5), 524–531 (2020).

• Shows that the risk of major adverse cardiovascular events increased in non anticoagulated patients with AF.

7. Hindricks G, Potpara T, Dagres N et al.ESC Scientific Document Group. 2020 ESC Guidelines for the diagnosis and management of
atrial fibrillation developed in collaboration with the European Association for Cardio-Thoracic Surgery (EACTS). Eur. Heart J. 42(5),
373–498 (2021).
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