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4. Rationale:

Abdominal aortic aneurysm (AAA) is a common disease in Western populations,
especially in elderly people, with a prevalence of 4-9% in men and 1% in women (1).
Once rupture occurs, mortality rates can be as high as 65-85% (2). So far there is no
treatment for AAA other than surgery. Since AAA is usually asymptomatic and AAA



growth is discontinuous, with periods of growth alternating with periods of stability, it is
often difficult to estimate the prognosis of AAA or offer interventions (3). Thus, it is
important to identify populations at high risk of AAA.

Chronic obstructive pulmonary disease (COPD) has been suggested to be associated
with increased risks of AAA and its rupture (4-8). A previous clinical cross-sectional
study showed that this association was independent of smoking, and mediated by
inflammation and hemostasis (4). A prospective study has suggested that inflammatory
and hemostatic markers are associated with AAA events (9), and thus, COPD may be a
risk factor for AAA. In addition, if inflammation and hemostasis in fact increase the risk
of AAA, other respiratory impairments, such as restrictive lung diseases (RLD), may also
increase the risk of AAA via similar mechanisms. However, to the best of our knowledge,
no epidemiological study has reported the prospective association between respiratory
impairments, including COPD, and AAA.

The Atherosclerosis Risk in Communities Study (ARIC) has hospitalized AAA data
through 2011. Therefore, using two important markers for respiratory impairment, lung
function measured by spirometry and respiratory symptoms, we sought to prospectively
investigate whether respiratory impairments (lung restriction, airway obstruction, and
others) are related to the risk of AAA in a population-based study in the U.S.

5. Main Hypothesis/Study Questions:
To investigate the associations between respiratory impairments (lung restriction, airway
obstruction, and others) and AAA risk.

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 design.

Inclusions
Participants with spirometry data and information on respiratory symptoms at visit 1.

Exclusions
Those who had prior AAA surgery or aortic angioplasty at visit 1.

Main exposures

We will classify participants into 4 categories, “normal” was defined as those with
FEV1/FVC=>lower limit of normal (LLN), FVC>LLN and no respiratory symptoms,
“respiratory symptoms with normal spirometry” as those with respiratory symptoms but
FEV1/FVC>LLN and FVC>LLN, ‘restrictive lung disease pattern’ as FEV1/FVC>LLN
and FVC<LLN, and ‘COPD pattern’ as FEVI/FVC<LLN (10). We used this same
classification for a recent ARIC publication on lung function and venous
thromboembolism (11). We included ‘respiratory symptoms with normal spriometry’ in
the present analysis because others have documented adverse health outcomes among




people in this category (11, 12), and this category may reflect lung diseases with
preserved lung function or borderline RLD or COPD.

Statistical analysis

We will present the prevalences of potential AAA risk factors at visit 1 (age, sex, race,
smoking status, pack-years of smoking, drinking status, height, hypertension, HDL-C,
LDL-C and prevalent peripheral artery disease) (13) according to the 4 respiratory
categories. Then, we will examine the association between respiratory impairments and
AAA risk using Cox proportional hazard models adjusting for potential AAA risk factors.
We will also examine the associations between spirometry measurements (FEV1, FVC
and FEV1/FVC) and AAA risk. If sample size is adequate, we will rerun models among
only non-smokers.
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