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4. Rationale:

Atrial Fibrillation (AF) affects an estimated 33.5 million patients worldwide and is
associated with increased mortality and morbidity [1]. Although the causes of AF are
only partially understood, many risk factors have been established (e.g., advancing age,
male sex, hypertension, heart failure, and obesity) [2]. Cardioembolic stroke is one of the
most important complications of AF, leading to substantial disability and mortality in
these patients. Oral anticoagulation has demonstrated consistent effectiveness in the
prevention of cardioembolic stroke among AF patients. The same mechanisms that lead
to elevated risk of ischemic stroke in AF are also likely to increase risk of extracranial
systemic embolism. A pooled analysis of recent clinical trials of anticoagulation in AF
showed that 1 in 9 thromboembolic events in AF patients were extracranial systemic
embolic events [3]. However, in contrast to the extensive epidemiologic evidence of
increased risk of ischemic stroke in those with AF, no prior studies have evaluated the
association of incident AF with the risk of extracranial systemic embolism.

Therefore, the goal of this proposal is to evaluate the association of AF with incidence of
extracranial systemic embolism by comparing rates of extracranial systemic embolism in
ARIC participants who developed AF versus those without AF.

5. Main Hypothesis/Study Questions:

Aim 1: Evaluate the association of incident AF with incidence of extracranial systemic
embolism.

Hypothesis: We expect a higher incidence of extracranial systemic embolism in persons with
AF compared to persons without AF, after adjusting for confounding factors.

Aim 2: Identify determinants of extracranial systemic embolism, including CHA2DS2-VASc
score and its components, in persons with AF.

Hypothesis: Persons with AF and a higher CHA2DS2-VASc score will have an increased risk
of extracranial systemic embolism.

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

Study Design: prospective cohort study

Inclusion/Exclusion criteria:
Aim 1:
e Inclusion: ARIC participants without AF at baseline (visit 1)



e Exclusion: missing ECG at baseline, race other than white or black, non-whites
from the Minnesota and Washington country centers, prevalent AF, missing
covariates

Aim 2:
e Inclusion: ARIC participants with incident AF during follow-up
e Exclusion: missing AF status, race other than white or black, non-whites from the
Minnesota and Washington country centers, missing covariates

Dependent Variable: Incidence of extracranial systemic embolism through the end of
2017. Incident extracranial systemic embolism will be defined based on presence of the
following codes in any position as a discharge code in a hospitalization:

e [CD-9-CM 444 xx: Arterial embolism and thrombosis

e [ICDI10-CM 174.x: Arterial embolism and thrombosis
Positive predictive value of 174 has been reported to be 83%.[4]

AF ascertainment: As previously described, using study ECGs, hospital discharge
diagnosis, and death certificates.[5]

Covariates: Sex, age, education, race-center, height, body mass index (BMI), smoking
status, systolic and diastolic blood pressure, use of antihypertensive medication, diabetes,
history of myocardial infarction, heart failure, stroke, and regular use of warfarin and
anticoagulants.

Statistical analysis

Aim 1

We will use Cox proportional hazards models with AF status as a time-dependent
variable to determine the association with incident extracranial systemic embolism,
adjusting for baseline and time-dependent covariates.

We will explore effect measure modification by age, sex and race.

Aim 2

In patients with incident AF, we will first use variables from that time or the visit prior to
AF to calculate the score at the time of AF, and then calculate the incidence rate of
extracranial systemic embolism by score categories (0 to 9). We will run Cox
proportional hazards models to compare levels of CHA2DS2-VASc score to a reference
score of 0-1, after adjusting for covariates (age, sex, race/center, use of anticoagulants) at
the time of AF diagnosis.
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