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3. Timeline: Finish by mid 2014

4. Rationale;:

Abdominal aortic aneurysms (AAA) are an important manifestation of vascular disease in
older age. Traditional atherosclerotic disease risk factors, particularly age, male sex,
smoking and hypertension, contribute to the etiology of AAA. Rupture of an AAAis a



life threatening condition, and a lot of research has been put into clinical guidelines for
screening and revascularization of AAAs.

The annual incidence rate of AAA in adults of 25 to 75+ years is estimated to be 0.4%,
higher in men than women, and increases rapidly after age 60.>>* African Americans
seem to have a lower AAA prevalence rate® and death rate than whites.® The incidence
and mortality of AAA has been increasing in Western countries in the past decades.®**
However, a few newly published studies suggest a pattern of decreasing prevalence,*?
mortality,"® ruptured and emergency AAA admissions™ in Sweden, England, and Wales,
while a steady rate of nonruptured AAA admission was still observed.* This decline was
suspected to be caused by declined smoking rate.'* A decreasing mortality rate of AAA
has also been observed in the US since 1990s™ but there is no recent data available on
incidence and prevalence of hospital and asymptomatic AAAs.

Dr. Tang’s ancillary study has identified hospitalized AAAs through ARIC and CMS,
outpatient AAAs through CMS, and silent/asymptomatic AAAs through visit 5
ultrasound screening. A total of 637 AAAs have been identified in the ARIC cohort.
ARIC offers a nice opportunity to examine the prevalence, incidence, and lifetime risk of
AAA in this biracial community-based cohort.

5.  Main Hypothesis/Study Questions:

-Data on prevalence, incidence, and lifetime risk of hospital and asymptomatic AAAs
from ARIC will provide useful information on the changing epidemiology of AAA in the
general population in US.

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).

Design: Prospective cohort from visit 1 through the 2011 event follow-up for ARIC
hospitalized AAAs, CMS through 2011 for CMS hospitalized and outpatient AAAs, and the
abdominal aortic ultrasound exam at Visit 5. We will also describe the design of ARIC AAA
study in this manuscript.

Outcome: clinical/hospital AAAs, outpatient AAAs, and ultrasound AAAs as defined
below.

1. Hospital AAAs ascertained through hospital discharge diagnoses and death
certificates from Visit 1 to 2011 events follow-up. Hospital AAAs were defined using the
definite ICD diagnostic codes 441.3, 441.4, 441.02, 38.44 and 39.71, and mortality code
171.02, 171.3, 171.4, 441.3 and 441.4. Other diagnostic codes that indicate probable
diagnosis of AAA will be investigated case-by-case to clarify or rule out AAA diagnosis.
The CMS data will be used to identify additional hospital and outpatient AAAs.



Identification of outpatient AAAs from the CMS data requires two claims that were at
least seven days apart.

2. Asymptomatic AAAs ascertained based on the Visit 5 abdominal aortic ultrasound
exam. We will use a widely used definition for asymptomatic AAA, which is infrarenal
abdominal aortic diameter > 30 mm.

Overlap between the hospital and asymptomatic ultrasound AAAs: we expect a small
overlap between the two groups because 1) a majority of clinical AAAs had symptoms,
surgical repair or rupture, 2) clinical AAAs who had a history of rupture or surgical repair
have been excluded from the abdominal ultrasound exam.

Exposures: Incidence and prevalence of AAA, age, gender, race, and smoking.

Data Analysis:

Incidence of hospital and outpatient AAAs will be calculated in the whole ARIC and by
race, age group, gender, and smoking status/duration/amount at baseline. Time trend in
age-standardized rate will be calculated and also stratified by race, gender, and smoking
status/duration/amount at baseline. To look at time trends, we will consider calculating
age-specific rates at different time periods (by 5 years), similar to the method used in the
atrial fibrillation time trend study in ARIC.**

Prevalence of asymptomatic AAA will be calculated based on the V5 abdominal aortic
ultrasound exam. The prevalence will be stratified by small (diameter: 3.0cm-5.0cm) and
big AAA (diameter > 5.0 cm) as well as by race, age group, gender, and smoking
status/duration/amount at the V5 exam.

The prevalence of all AAAs, including hospital and asymptomatic AAA, will be
calculated in the whole ARIC for the whole duration of follow-up and by race, age group,
gender, and smoking status/duration/amount at baseline.

Lifetime risk of AAA: We will use a modified technique of survival analysis,™™ similar
to what was used for atrial fibrillation lifetime risk calculation in the Framingham Heart
Study.'® Each subject was followed up from entry through the last examination until the
occurrence of a first AAA event, death free of AAA, attainment of the oldest age in
ARIC, or last ARIC examination or medical contact at which the subject was known to
be free of AAA. Age specific hazards, incidence rates, cumulative incidence, and survival
probabilities will be calculated as in a Kaplan-Meier analysis. In lifetime risk estimation,
the multiple decrement life-table approach treats death as a true competing event, and the
decedent’s risk for subsequent events is set to zero. The lifetime risk calculation will be
repeated for different groups defined by race, gender, age, and smoking status.
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