Correlation between pulmonary function and the software-based quantification
of the degree of emphysema and airway wall thickening in patients with COPD
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Background

* The previous studies revealed that the radiological findings show morphological phenotypes in accordance with the presence or
absence of emphysema and airway wall thickening (AWT) in patients with chronic obstructive pulmonary disease(COPD).

[Respirology 11:731-740, Respir Med 100:1742-1752].
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Table 1. Clinical characteristics and pulmonary function in the four
groups .

** p<0.01, * p<0.05 vs. NCT phenotype; T p<0.01, Tp<0.05 vs. ED phenotype;
p<0.01, ¥p<0.05 vs. AD phenotype

Table2. Respiratory impedance in the four groups.
** n<0.01, * p<0.05 vs. NCT phenotype; T p<0.01, T p<0.05 vs.
ED phenotype; # p<0.01, ¥p<0.05 vs. AD phenotype

NCT AD ED Mixed
(n=34) (n=24) (n=57) (n=19)
+ Recently, the degree of airway disease and emphysema evaluated using the software-based quantification on chest high-resolution Whole-breath
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* Clinical characteristics
BMI was significantly lower in the ED phenotypes than in the NCT and the AD phenotypes.

* Pulmonary function and respiratory impedance
~EV1, %FEV1, RV, %RV, FRC,%FRC were significantly lower in the ED and the mixed phenotypes than in the NCT phenotype.
DLCO, %DLCO, DLCO/VA were significantly lower in the ED and the mixed phenotypes than in the NCT and the AD phenotypes.

R5 (whole-breath, inspiratory and expiratory phases), Fres (whole-breath, inspiratory and expiratory phases), ALX (whole-breath,
iInspiratory and expiratory phases) were significantly higher in the AD and the mixed phenotypes than in the NCT phenotype. X5
(whole-breath, inspiratory and expiratory phases) was significantly lower in the AD and the mixed phenotypes than in the NCT
phenotype.

There were no significant differences in respiratory impedance between the ED phenotype and the NCT phenotype.
* Health-related quality of life

The total score of the CAT was significantly higher in the mixed phenotype than in the NCT phenotype.
The total score of SGRQ was significantly higher in the ED and the mixed phenotypes than in the NCT phenotype.

+*

The morphological phenotypes, which is classified according to the software-based quantification of the degree of emphysema and
airway wall thickening, show several clinical characteristics in patients with COPD, as previously described [Chest 2002 122(6Suppl)

:271S-589].

The parameters of lung hyperinflation and ventilation heterogeneity were significantly higher, and the parameters of airflow limitation and
diffusion capacity of the lung were significantly lower in the ED and the mixed phenotypes. In addition, the total score of the SGRQ was
significantly higher in these phenotypes. Our findings suggest that health-related quality of life is associated with the degree of

emphysema as well as these pulmonary function parameters.

The respiratory impedance measurements by means of the FOT may help to analyze airway mechanics and to identify abnormalities of
the airways in patients with COPD [Inter Med 49: 23-30, 2010]. We found that the parameters of respiratory resistance such as R5 and
R20 were significantly higher in the AD and mixed phenotypes who had airway wall thickening.

The larger within-breath changes of X5 to more negative may represent easy collapsibility of small airways in expiration of tidal breath in
patients with COPD [Inter Med 49: 23-30, 2010]. We found that the differences between inspiratory and expiratory phases of X5 had
significantly less negative values in the AD and the mixed phenotypes.

Our findings suggest that the respiratory impedance measurements by means of the FOT reflect the degree of airway disease,

and detect airway remodeling in patients with COPD.
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