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A clinically detected but also observationally confirmed associa-
tion of previous chronic obstructive pulmonary disease (COPD)
with later abdominal aortic aneurysms (AAA) has been known
since the late 1980s [ 1—3]. However, the pathophysiological link re-
mains to be determined.

In this issue of Atherosclerosis, Kubota et al. [4] reinvestigate this
old observation on the basis of the famous Atherosclerosis Risk in
Communities (ARIC) study. Their cohort comprised 14,269 subjects
included between 1987 and 1989, and followed up until 2011. The
authors extended previous findings with data from spirometry
and thus graded their initial cohort into four groups: COPD, restric-
tive lung disease (RLD), respiratory symptoms with normal spirom-
etry (without RLD or COPD), and normal (without respiratory
symptoms, RLD or COPD). Five hundred and thirty-four cases of
incident AAA events were recorded over a 20-year follow-up. The
authors identified a higher risk for AAA in patients with initial
RLD (1.45 (1.04—2.02)) and COPD (1.66 (1.34—2.05)) but not in res-
piratory symptoms with normal spirometry (1.25 (0.98—1.60)) that
withstood multivariate adjustment including age, sex, race/ARIC
field center, height, smoking status, pack-years of smoking, hyper-
tension, diabetes mellitus, LDL cholesterol, HLD cholesterol and pe-
ripheral artery disease.

Some criticism might be raised because of the not understand-
able low number of patients with diabetes (8.8%) in the initial COPD
sample, which was even lower than in the control group. The au-
thors had no clear explanation for this finding, however, it might
be related to the different screening methods and thus diagnosis al-
gorithms at the different ARIC sites in the late 1980s.

Some additional criticism might concern the classification into
four groups based on the initial lung function and correlation to
an equation for normal values. The “COPD” group was categorized
only by the FEV1/FVC ratio smaller than the limit of normal,
whereas the diagnosis of COPD is made when the FEV1/FVC ratio
is below 0.7 after bronchodilation and the patient has symptoms
including cough, sputum production and/or dyspnoea [5]. ARIC
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did not evaluate bronchodilatator (beta-agonist) response at visit
1. However, the authors did perform additional sensitivity analysis
that do not suggest a finding by chance. The same is true for the
“RLD” like group; there are several other possibilities for a reduced
FVC in spirometry without any parenchymal lung disease. No
physician would make a diagnosis just on spirometric measure-
ments and, therefore, the different groups may be comprised, at
least in part, by different clinical entities, impacting the conclusions
that can be drawn from this study. This might be particularly true
for the group “respiratory symptoms with normal spirometry”.
The authors honestly remind us of both the association of COPD
with left-ventricular diameter and the association of left-
ventricular diameter with AAA. Thus, it is not unlike that at least
part of the patients had additional chronic heart failure, especially
in the group “respiratory symptoms with normal spirometry”.

Nevertheless, this study demonstrates that participants with
abnormal spirometric measurements have a higher risk to develop
AAA.

When starting a discussion about respiratory disease and AAA,
again a respiratory disease with well-defined spirometric abnor-
malities comes upfront: COPD. Several comorbidities exist with
COPD, and cardiovascular disease, including hypertension and pe-
ripheral arterial disease, may be the most relevant of them. There
is another most exciting observation that the diameter of the pul-
monary artery relates to the risk of COPD exacerbations, a very
important clinical feature of COPD correlated with a faster progres-
sion and worse outcome of COPD [6].

What now remains intriguing, is how the pathophysiological
link between lung diseases and development of AAA does work,
since currently, the old observation has been proven on more mod-
ern and accurate terms, with an initial technical examination (and
not only recording of clinical symptoms) and a long observation
period.

The authors suggest that inflammation might be the link for the
observation. Clearly, there is a lot of inflammation in COPD and
even more in COPD exacerbations. Although they recently showed
that circulating inflammatory and hemostatic markers are prospec-
tively associated with AAA events [8], they did not include any data
in the current manuscript.

Sharing the same risk factors is another often mentioned hy-
pothesis for developing comorbidities, but things seem not be
that easy. From a COPD point of view, a longitudinal observation
suggests that about half of the COPD patients develop the disease
due to accelerated decline in FEV1 and the other half develop
COPD due to abnormal lung growth and development [9], due to
speculative factors affecting the lungs during gestation, childhood
and adolescence. If such factors may also have affected the
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cardiovascular system, leading to overt disease in adulthood, is a
matter of speculation. The understanding of these factors may
have a tremendous effect on avoiding pulmonary and cardiovascu-
lar disease.

A new field in medicine is genetic network analysis [10] demon-
strating that cellular components associate with a given disease
aggregate in the same neighborhood of the human interactome, ac-
cording to the disease module hypothesis [11]. Identifying those
sequence variations is only one step, since most phenotypes are
an interplay of multiple molecular components simultaneously
interacting with each other [10,11]. Thus, disease-associated muta-
tions should be regarded in the context of a complete map of all
biologically relevant molecular associations: the human interac-
tome [10—12].

So far, however, lung diseases have been found to be genetically
linked in the interactome to celiac disease, biliary tract disease and
hepatic cirrhosis [12], but the gap to cardiovascular disease is rather
wide in comparison to other associations.

Thus, if inflammation is not the link between COPD and AAA
(and the ARIC group will surely investigate this possibility in the
short term), new research should be stimulated by the current
manuscript [4]. Perhaps not primarily inflammation, but more
likely a regional imbalance in fibrosis might evolve as a link be-
tween lung disease and abdominal aortic aneurysms.
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