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Background
Cardiovascular disease (CVD) accounts for up to 50% of
all deaths in patients with Chronic Obstructive Pulmon-
ary Disease (COPD). Increased arterial stiffness has been
shown to predict cardiovascular events beyond the cur-
rent traditional risk factors.

We sought to assess the relationship of aortic stiffness
in patients with elevated global cardiovascular risk
against those with COPD and lung hyperinflation.

Methods

We assessed 82 patients with elevated cardiovascular
risk as estimated by the Qrisk prediction model used in
the United Kingdom; 46 were in the HAPPY London
study and had normal lung function, 36 had COPD and
lung hyperinflation from the DEFLATA study. CMR
cine SSFP cross-section images were obtained perpendi-
cular to the ascending thoracic (TAA), descending thor-
acic (TDA) and abdominal aorta (AbA). Central aortic
pulse pressure was measured at the time of the scan
(Vicorder device). Strain was derived as relative aortic
area change. Distensibility was derived by normalizing
strain to central pulse pressure.

Results
The mean age in the two groups was 63 years. There was
no difference in the age, sex, and global cardiovascular
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risk scores between the groups. There was no significant
difference in the aortic strain or distensibility measures
between them (see Figure 1) despite the fact that dia-
betes, hypertension and hypercholesterolaemia was signif-
icantly lower in the COPD group. In linear regression
analysis age was the only factor to significantly predict
aortic strain independent of the other cardiovascular risk
factors in both the groups. The strongest correlation with
age was for AbA distensibility (Pearson’s correlation coef-
ficient -0.614, p<0.000, Figure 2).

Conclusions

Aortic distensibility and strain did not differ between
high-risk CVD patients with normal lung function and
COPD patients with hyperinflation despite significantly
lower CVD risk factors in the COPD group, suggesting
that COPD may contribute to stiffness over and above
traditional risk factors. Age appears to be the strongest
predictor of aortic strain and distensibility. Further stu-
dies on the physiological impact of lung hyperinflation
on aortic function and the relative contribution of risk
factors is warranted to best guide CVD prevention in
these high-risk groups.
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p
High CVD group (N=46) COPD Group (N=36)
Demographics Value (£ SD if mean) Value (+ SD if mean) P value
Age (years) 63.9(+6) 62.9(+9) 0.57
Male 2% 58% 0.21
10 Year Qrisk 19%(+7) 17% 0.29
Hypertension Treatment 52% 25% 0.01
Cholesterol Treatment 59% 36% 0.04
Diabetes 24% 0% 0.00
Aortic Stiffness
Parameters
Distensibility (x 10°mmHg™) Mean +SD Mean +SD  Pvalue
TAA 1.974 0.14048 1.7766 0.1921 0.40
TDA 22727 0.16848 2.1418 0.18157 0.60
AbA 3.3882 0.21781 3.311 0.34972 0.85
Strain (%)
TAA 9.95 4.07 9.40 4.43 0.56
TDA 11.44 4,68 11.68 4,38 0.82
AbA 17.11 5.91 17.90 8.61 0.63
Figure 1 Demographics of the two groups and aortic stiffness parameters assessed.
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Figure 2 Correlation between age and AbA distensibility in the high risk high CVD & COPD group.
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