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4. Rationale:

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia, and its
prevalence is increasing over time.! AF is associated with an increased risk of stroke,?
heart failure,® and death.* ® AF has been shown to be more prevalent in patients with
peripheral artery disease (PAD) compared to the general population®®. Data from the
international REACH registry has demonstrated the high co-prevalence of PAD and AF,
and the additive risk of these two clinical syndromes”®. In the REACH registry, there was
an 11.5% prevalence of AF among PAD patients compared to an estimated prevalence of
2.3% and 5.9% in the general population aged >40 years and >65 years, respectively®®.
PAD has been shown to be associated with incident clinical AF regardless of age, sex,
race/ethnicity, and cardiovascular risk factors among postmenopausal women'® and the
general population™**2.

Although the association of PAD with AF is well established, it is unknown what effect
the severity of PAD (as measured by the ankle-brachial index [ABI]) has on AF
incidence. Specifically, if borderline ABI (0.91-0.99) has a similar association as ABI
<0.9 on AF incidence.

PAD guidelines define a normal ABI range of 1.00 to 1.40, and abnormal values are
defined as <0.90. ABI values of 0.91 to 0.99 are considered “borderline” and values
>1.40 indicate noncompressible arteries (13). Individuals with noncompressible arteries
may represent a higher risk/different group of PAD. This noncompressibility is related to
the presence of medial arterial calcification which is more common in the elderly and
diabetics, compared to just atherosclerosis in the general PAD (ABI <0.9) population
(14).

Prior studies that have evaluated this relationship have defined PAD as ABI <1.0 or >1.4
(15,16). In a recent report by O’Neal and colleagues using data from the MESA study
(16), the associations between AF and high (>1.4) and low (<1.0) ABI values were
examined separately. They were found to be in the same direction as the main result for
PAD (defined as both ABI <1.0 and ABI >1.4 grouped together). The adjusted HR for
ABI <1.0, was 1.5, 95% CI 1.1 to 2.0; ABI >1.4, adjusted HR 1.8, 95% CI 0.65 to 4.8).
The authors stated that the result for ABI values >1.4 was not significant due to the small
number of participants in this group (n=40) and consequently a small number of AF cases
(n=4). We anticipate that the higher number of participants and incident AF cases in
ARIC will provide greater power to evaluate an association with ABI >1.4. Also,
examining the borderline ABI group separately will provide insights into the effect of
early stages of PAD on AF incidence.

5. Main Hypothesis/Study Questions:
Aim 1: Evaluate the longitudinal association of PAD (ABI <0.9 or >1.40) measured at
visit 1 with AF incidence.

Hypothesis 1: PAD is independently associated with incident AF.



ABI is categorized as follows:

<0.90 Abnormal
0.911t00.99 Borderline
1.0t01.40 Normal

>1.40 Non-compressible

Aim 2: Evaluate the longitudinal association of borderline PAD (ABI 0.91-0.99)
measured at visit 1 with AF incidence.

Hypothesis 2: Compared with the normal group, borderline PAD is independently
associated with incident AF.

Aim 3: Evaluate the longitudinal association between ABI <0.9 and ABI >1.4, separately
with AF incidence.

Hypothesis 3: ABI <0.9 and ABI >1.4 are both associated with AF incidence.

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 population
Visit 1 (1987-89) through 2012

Inclusion criterion:
Participants attending visit 1

Exclusion criteria:
Missing ABI
Non-whites, non-blacks
Prevalent AF
Unreadable ECG
Missing covariates

Exposure variables
ABI measured at visit 1 in 4 categories (<0.9, 0.91-0.99, 1.0-1.4, >1.40), and as guideline
recommended categories as follows:

<0.90 Abnormal
0.91t0 0.99 Borderline
1.0to0 1.40 Normal

>1.40 Non-compressible



Dependent variables
Incident AF

Covariates

Age, sex, educational level, smoking status (current, former, never), body mass index,
systolic blood pressure, diabetes, coronary heart disease, heart failure, use of
antihypertensive medications.

Statistical analysis

Aim 1

Using cox proportional regression models, we will assess the association between PAD
(ABI <0.9 and ABI >1.40) and incident AF.

Model 1: Adjusted for age and sex

Model 2: Model 1 + educational level, smoking status, body mass index, SBP, use of
antihypertensive medication, diabetes, coronary heart disease, heart failure,

Aim 2:
Using cox proportional regression models, we will assess the association between
borderline PAD (ABI 0.91-0.99) and incident AF.
Model 1: Adjusted for age and sex
Model 2: Model 1 + educational level, smoking status, body mass index, SBP, use of
antihypertensive medication, diabetes, coronary heart disease, heart failure,
Aim 3:
Using cox proportional regression models, we will assess the association between ABI
<0.90 and ABI >1.4 separately with incident AF.
Model 1: Adjusted for age and sex
Model 2: Model 1 + educational level, smoking status, body mass index, SBP, use of
antihypertensive medication, diabetes, coronary heart disease, heart failure,
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