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Obstructive sleep apnea (OSA) is associated with var-
ious cardiovascular conditions, including hypertension,
arrhythmias, coronary artery disease, and pulmonary hyper-
tension.! Multiple mechanisms for these associations have
been proposed, including intermittent hypoxia, changes in
intrathoracic pressure, activation of the sympathetic nervous
system, and inflammation.>* The presence of negative
intrathoracic pressure during apneic episodes also favors an
increased pressure difference across the aortic wall, which
may contribute to thoracic aortic remodeling and enlarge-
ment.* The association between OSA and thoracic aortic size
has been evaluated in prior studies, but these analyses have
been limited by small sample sizes, and the relationship re-
mains unclear.®

In this issue of the American Journal of Hypertension,
Gherbesi et al.> conducted a systematic review and meta-
analysis to comprehensively assess whether OSA is indeed
associated with thoracic aortic dilatation. The authors
identified 11 studies which in total included 1,862 patients
diagnosed with OSA and without connective tissue diseases
or known aortic pathology. Most of these studies utilized
echocardiography (n = 8), followed by computed tomog-
raphy (n = 2) and magnetic resonance imaging (n = 1), to
measure thoracic aortic diameter. Of these 11 studies, 5
studies compared aortic root and ascending aorta diameters
in patients with and without OSA, and a meta-analysis of
these 5 studies revealed larger aortic diameters in the OSA
group when compared with the control group (standard
means difference: 0.73 + 0.08 mm, confidence interval: 0.57-
0.88, P <0.0001). In these studies, the authors found that sys-
tolic blood pressure had a modest positive correlation with
aortic diameter (r = 0.29, P < 0.001). Four studies compared
aortic sizes across differing severities of OSA, and a meta-
analysis of these studies found increased aortic diameters in
severe OSA group as opposed to mild OSA (standard means
difference: 0.42 + 0.07 mm, confidence interval: 0.28-0.56,
P < 0.0001). Participants in the severe OSA group were also
noted to have higher body mass index than the participants
in the mild OSA group.

The study by Gherbesi et al. adds useful information
to the body of literature regarding the association of OSA
with thoracic aortic size and remodeling. The study design
overcomes the limitation of the small sample sizes of previ-
ously performed individual studies. These findings provide
additional evidence suggesting a relationship between OSA
and thoracic aortic remodeling, while also raising the possi-
bility of increased aortic dilatation with worsening severity
of OSA. However, the magnitude of differences in aortic di-
ameter found in both of these sets of analyses was small.

In addition to its strengths, some important limitations
of the study must also be noted. First, the confounding ef-
fect of obesity should be considered, since OSA is strongly
associated with obesity. Indeed, several of the cardiovascular
abnormalities present in obese adults with OSA appear to
result predominantly from obesity, rather than OSA per seS;
alternatively, cardiovascular consequences of OSA may be
modified by the presence of obesity.” In addition, it is well
known that aortic size and aortic hemodynamic function
are associated with body size.*® Given that obesity increases
body size, it is essential to account for the normal allometric
relationships between body size and aortic diameter, when
attempting to discern the effect of OSA on the aorta. While
the optimal method for achieving normalization of aortic di-
ameter for body size remains unclear, available data indicate
that indexing by body surface area (BSA) or height can help
improve the risk stratification of patients with enlarged aortic
diameters.!® However, it is important to note that ratiometric
(i.e., linear) indexation for these parameters of body size, as
is often recommended, does not fully account for the under-
lying relationship between aortic size and body size. Indeed,
the allometric exponent for the relationship between BSA and
aortic root diameter has been shown to be sublinear (~0.6,
rather than 1),"' implying that aortic diameter should be
normalized for BSA raised to the power of 0.6. Unfortunately,
most studies included in this meta-analysis did not index the
aortic diameters by body size or only performed ratiometric
indexation. Therefore, the authors could not assess how
obesity, or more generally, body size would influence their
findings. Future studies studying the relationship between
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aortic size and OSA should apply adequate methods for al-
lometric normalization of aortic size and should carefully ex-
plore the confounding or modifying effects of obesity.

An additional point of consideration is whether the re-
lationship between OSA and aortic size detected in this
analysis is mediated by other prevalent factors known to be
associated with aortic dilatation. For instance, OSA is asso-
ciated with hypertension, which is a well-known risk factor
for aortic remodeling. In this meta-analysis, the authors
found that aortic diameter and systolic blood pressure were
significantly correlated, suggesting that the higher aortic
diameters in the OSA group may be at least partially due to
hypertension. Furthermore, it is well established that aortic
size increases with age,®1? but the potential effect of age
differences between participants with OSA and controls was
not addressed in this meta-analysis. Future studies should
assess the independent association between aortic size and
OSA, while accounting for factors known to be associated
with aortic dilatation.

Gherbesi et al. provide a timely contribution to our un-
derstanding of the relationship between OSA and aortic
size. Their meta-analysis suggests an association of OSA and
aortic size, and further generates the possibility of increased
aortic sizes with worsening severity of OSA. Future studies
are warranted to assess the degree to which this association
is independent of body size, age, and various comorbidities
and to assess the mechanisms and clinical consequences of
aortic remodeling in individuals with OSA.
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