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Quantitative CT-based functional changes during asthma
attacks
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Abstract : Asthma is a pulmonary disease that exacerbates lung function by airflow obstruction
during asthma attack. This study aims to investigate structural and functional changes during
asthma attacks. We obtained fourteen subjects among which each subject had inspiratory and
expiratory computed tomography (CT) images, respectively. We obtained lung functional variables
such as air fraction, and its coefficient of variation (CV.y). As a result, the CV,+ obtained at
the inspiratory CT was significantly increased during asthma attack relative to lung function
recovery, although their inspiratory lung volume was not changed during asthma attack. This
variable is potentially used for an imaging-based biomarker to identify functional heterogeneity
during asthma attack.
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Table 1 Demographic and PFT information of fourteen

subjects
Age (years) 45.1(15.9)
Gender (male/female) 5/9
Height (cm) 161.1 (8.5)
Weight (kg) 67.0 (18.8)
BMI (kg/m?) 25.8 (5.4)
FEV/FVC*100 (Visit 1) 65 (13.1)
FEV/FVC*100 (Visit 2) 72.4 (10.5)

« Values are presented as mean (standard deviation).
= Visit 1 and Visit 2 indicate the first visit during asthma
attack, and the second visit after lung function recovery.
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Table 2 CVait in five lobes and a whole lung

Lobes and Whole lung Visit 1 Visit 2
LUL 0.123(0.03) | 0.110(0.008)

LLL 0.133(0.04) | 0.115(0.01)

RUL 0.122(0.03) | 0.108(0.01)
RML 0.130(0.05) | 0.107(0.009)

RLL 0.127(0.04) | 0.110(0.01)
Whole lung 0.127(0.04) | 0.110(0.009)

« Values are presented as mean (standard deviation).
= Visit 1 and Visit 2 indicate the first visit during asthma
attack, and the second visit after lung function recovery.
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